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Fig. 1 Antoinette Janssen in 1907
© Paris Observatory Library

This book is dedicated to Antoinette Janssen, who did so much for her father’s
memory.

A senior nursing officer in the Association des dames frangaises [Association of
French Ladies] during the First World War, the sole daughter of Jules Janssen did,
in effect, take the initiative in ensuring the publication of her father’s (Euvres scien-
tifiques.' This work collects together the scientific articles that she herself and Henri
Dehérain, the curator of the Library of the Institut de France, judged to be the most
significant. Henri Dehérain was the son of Pierre-Paul Dehérain, a lecturer at the
Muséum, the friend that Janssen knew in 1852 when they were students together at
the Sorbonne, and who was elected to the Académie des sciences in 1888, during
his presidency.

The two volumes were published, respectively, in 1929 and 1930, after
Antoinette’s death.

! Janssen, Jules, (Euvres scientifiques, recueillies et publiées par Henri Dehérain, Paris, Société
d’Editions Géographiques, Maritimes et Coloniales, vol. I (1929) and vol. II (1930).
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Antoinette Janssen also left two significant legacies:

e The first, to the Library of the Institut de France, of all the correspondence
received by the family as well as her father’s notebooks, ordered chronologically,
like diaries.

¢ The second, to the Conservatoire national des arts et métiers (CNAM), of three
instruments designed by Janssen: the 1862 spectroscope, the 1870 aeronautical
compass, and the 1874 photographic revolver, the recognized predecessor of the
cine camera.

The collection of scientific works saves a lot of research in scattered publications.
The instruments represent a major tribute to Janssen as an inventor, who was defi-
nitely more of an experimenter and engineer than a theoretician. The notebooks and
the correspondence? are an extraordinary mine of information, because, apart from
the some 500 letters exchanged by the Janssen husband and wife couple, the collec-
tion includes more than a thousand others sent to Janssen by more than 160 corre-
spondents. The latter consist not just of people from the scientific world, but also the
literary and artistic worlds, and even politicians.

2 An annotated edition of this correspondence, augmented by letters from other sources, is in prepa-
ration, cf. Launay, Frangoise, “Jules Janssen’s in and out correspondence,” in /00 years of obser-
vational astronomy and astrophysics, Homage to Miklos Konkoly Thege (1842-1916), C. Sterken
and J. Hearnshaw, eds., Brussels (2001), 159-68.
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Jules Janssen. This D’ Artagnan of science, this bard of the Sun, and this audacious
master builder, merits far more than just a statue on the public terrace at Meudon, at
the opposite end to the observatory gates: a statue subject to the ravages of time.
Janssen is actually the founder of astrophysics in France. After confirmation of the
triumph of Newtonian theory, and both the subtle and powerful developments of it
made by Clairaut, Lagrange, and Laplace, and after Le Verrier and the discovery of
Neptune, the need arose to study the nature of the celestial bodies and of that of the

Fig. 8 The Janssen Medal
© Author’s collection
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Sun in particular. What a long delay there was, in our country, where celestial
mechanics developed remarkably, but in splendid isolation, relative to the astro-
physical work carried out by Anglo-Saxon and German astronomers. There was
Herschel with the infrared and the “island universes”; Fraunhofer and the solar
spectrum; Wolf and Schwabe and the observation of solar activity...

In this book, which, let us be in no doubt, will become a source of reference, all
the aspects of Janssen’s rich personality have been covered by Francoise Launay,
his attentive and erudite biographer. A physicist, an inventor and instrument builder,
crazy about the Sun and travel, Janssen was a sort of “self-made man,” who had
acquired most of his great knowledge, practically alone, guided by his energy and
curiosity. Naturally, a mathematician (he followed the courses given by Cauchy and
Le Verrier), he tried (without success) to be recruited by the tetchy director of the
Paris Observatory. But luck accompanied his employment as the tutor that he
became, and brought him in contact with the future great traveler and geographer,
Alfred Grandidier. From this began his great travels around the globe, under various
pretexts. Initially, this was an effort directed toward geophysics; in Peru, Janssen
measured the magnetic field and determined the magnetic equator. The spirited
young man had no hesitation: in preparing for his trips, he made contact with the
most competent members of the Académie. He built up, if I may put it this way, a
really useful address book... He threw himself into physics: his thesis discussed the
propagation of heat. But in what medium? Not in optical laboratories. He became a
physiologist: the medium was the eye, which was not damaged by the near infrared
(then called “thermal”) radiation. It was this that formed the very personal subject
of Janssen’s thesis, a thesis in which there was no intervention from the hand of any
master. Janssen’s first invention was, in effect, Janssen himself.

Like all inventors, before arriving at the correct solution, he tried everything. The
analysis of the spectrum of sunlight revealed the role of absorption in the Earth’s
atmosphere. So Janssen’s research followed two paths: the Earth’s atmosphere and
the Sun. And mastery of a technique, spectroscopy, that would enable him to make
rapid progress toward those two ends.

Studying the Earth’s atmosphere and the Sun encouraged travel, even demanded
it. Nothing could have appealed more to the enthusiastic temperament of our physi-
cist. And was it not on a mountain that one had the best of the Sun without being
bothered by the Earth’s atmosphere? But was it not also there that the purest spectra
were available? A high mountain, then. Switzerland, the Alps, Etna, the Himalaya...
Janssen was restless. And not just to observe the Sun! A map of the globe devoted
to his journeys would be criss-crossed by an extraordinary number of erratic round
trips and covered in small flags “Jules Janssen was here.” Just look at Janssen’s
biography, so minutely picked out by Francoise Launay in her “biographical land-
marks”! It is absolutely astonishing, given that in Janssen’s day there were no TGVs
or Airbus 320s... Among this almost Brownian motion, we might pick out two —no,
sorry, two groups — of journeys that are particularly memorable.

One was the trip to Japan in 1874 to observe the transit of Venus in front of the
Sun. In 1882, recognizing that celestial mechanics was not his strong point, Janssen
did not take part in the expeditions for the second transit. The transits of Venus
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provided plenty of “grist to the mill” for the specialists in fundamental astronomy.
But it was not our astrophysicist’s “cup of tea,” which he readily recognized.
Admittedly, he invented the famous photographic revolver to record the precise
instants of the moments of contact during the course of the transits. And it was a
success. But it was more of a technical advance rather than an astronomical event.

From a scientific point of view, observation of the Sun during total eclipses,
which had to be carried out at the far corners of the Earth, was of far greater
significance.

It is true that in the history of astronomy in France, we find a few tentative
attempts in solar physics. Lalande was interested in sunspots, which were measured
by some of his students, Flaugergues, for example, and whose observations were
used to establish the cycle of solar activity. But it was Janssen who really paved the
way. Captivated for life by his first encounters with the Sun, Janssen would never
relinquish it; he monitored it from the four corners of the Earth. In 1867, it was the
eclipse at Trani, the very first. In 1868, the voyage to India, the total eclipse of the
Sun, and his results were not only remarkable, but were noticed. This was the begin-
ning of Janssen’s great notoriety. Then there came the saga of the total eclipses of
1870 (Oran), 1871 (India), and 1875 (Siam). There were others: in 1883, it was
Caroline Island, in the Pacific, a long way away...

It reached the point where Henriette frequently complained of the solitude in
which her traveler of a husband left her, caught, poor woman, by having to care for
a small daughter and her mother-in-law (“between an old woman and a child”):
“There are men who leave their wives for mistresses; you do it for journeys!” He
finally took her with him to India in 1871, where she carried out a very sympathetic
sociological study of the Todas. Henriette had good reason to want to follow her
husband. In many respects, she could have gone before him. But the times were not
favorable for wives, who were expected to confine themselves to baby clothes and
casseroles.

Francoise Launay accurately describes the progress that Janssen made in an
understanding of the Sun. There is no point in recalling here the new knowledge of
the spectrum of the corona. There is no point in recalling here the discovery of the
solar nature of the prominences, nor of their observation outside eclipses (anticipat-
ing the spectroheliograph of Deslandres, his unpleasant successor). Again there is
no point in recalling his magnificent work on the disk of the Sun, achieved much
later at Meudon, and the success of recording granulation photographically. These
major advances are known to all astronomers and marked decisive stages in knowl-
edge of the solar chromosphere and photosphere.

These successive discoveries, achieved thanks to an exceptional combination of
a rare instrumental inventiveness and a tireless obstinacy in observing, meant that
Janssen was among the world’s leaders in astrophysics. Rivalries arose at this level,
notably with Secchi, who classified stars according to their color (Janssen had also
dipped his toe slightly in that water), but friendships were also established that were
more durable. With Norman Lockyer, his rival over the eclipse of 1868; and with
William Huggins, the stellar spectrographer. And in France itself, there were con-
nections that were both pleasant and very useful. Ministers, such as Victor Duruy,
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Léon Gambetta, and Jules Simon or later, Jules Ferry and Léon Say, the rich senator
and astronomer Raphagl Bischoffsheim and the deputy and engineer Ernest Cézanne.
And then there were the figures that were well-known in scientific circles: Camille
Flammarion, Prince Roland Bonaparte, and Gustave Eiffel. There was the romantic
painter Jean-Jacques Henner, who specialized in chlorotic young girls lying, more-
or-less extended, on rather indistinct couches, and who also painted portraits of
Jules ... and many others. We can well imagine Janssen, a key figure of the turn of
the century, having pride of place on some sort of flower-bedecked platform, sur-
rounded by all those bearded and triumphant celebrities: Léon Gambetta, Jules
Ferry, Charles Gounod, Louis Pasteur, Sully-Prudhomme, Auguste Bartholdi,
Camille Saint-Saéns...

But the man was not indifferent to the struggles of his century. During the siege
of Paris in 1870, he left the capital in a free balloon, entrusted by Jules Simon, the
Minister of Education, in Paris with a mission to Gambetta, Minister of the Interior
and of War, who had fled to Tours. We may wonder if Janssen would have attempted
this hazardous trip if there had not been a solar eclipse at the end of it. But neverthe-
less he did it! It seems quite clear that Janssen was a patriot and republican, and that
he was open to new ideas.

Basking in the glow of his success, Janssen could attack what was, for him, even
more significant than the solar prominences or photospheric granulation; more than
the telluric lines of water vapor or optics of the eye; more than the hectic travels of
an eclipse observer or of the transits of Venus in front of the Sun — his great work:
construction of a great astrophysical observatory. Construction? That’s saying a lot!
It was first essential to create the observatory on paper, in the abstract. That was not
easy; Janssen the traveler was not often there to defend his project, and the decision
took a long time to materialize from the paperwork. As Hervé Faye said in his
enthusiastic report: “Because physical astronomy can no longer be merged with
astronomical mechanics, let us give it a separate establishment: the two sciences
will thus develop in parallel, without interfering with one another, and using differ-
ing expertise.” We sense the reluctance of older astronomers, and probably of Le
Verrier himself. Among astronomers, Faye was thus the strongest supporter for the
creation of the observatory, but Henriette, always the Parisienne, doubtless played a
considerable part. She valued the idea of this establishment, the hoped-for stability
of which would ensure her comfort from the more constant presence of her rather
volatile husband.

The observatory and the directorial pair were finally established at Meudon. It
was in the charred ruins of the “Chateau neuf” at Meudon, which had been con-
verted into a powder magazine during the war, which is never a guarantee of a favor-
able outcome, that Janssen installed a dome, a large refractor (the largest in Europe,
and rivaling the one at Lick — the Yerkes instrument did not yet exist), a reflector,
and a spectroscopy laboratory, as well as astronomers of some status: Henri Perrotin,
Gaston Millochau, Henri Deslandres, and Albert Nodon.

It remained for this far-sighted astronomer to set up an observatory on a high
mountain. This was the foundation of the observatory on Mont Blanc, the astro-
nomical counterpart of the Refuge Vallot, which was devoted to geophysics.
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Our indefatigable traveler, still suffering from his limp, took part in the climb on a
ladder carried by porters. And this courageous sexagenarian “with his mass of hair
and snow-white beard,” observed the Sun with a spectrograph and showed that the
oxygen lines were of terrestrial origin.

Although the dangers posed by the ice on the peaks forced the authorities to
demolish the observatory on Mont Blanc (in 1909), that at Meudon remains one of
the pinnacles of astronomy in the world today.

Facing the observatory terrace and the great dome, recently refurbished with a
new covering of copper, there is the statue of Jules Janssen. On the base of the
monument, three bas-reliefs (unfortunately partially destroyed; their restoration is a
duty that ought to be undertaken by the community at large) illustrate the astrono-
mer’s life. The one that remains represents the balloon trip during the Siege, another
evoked the expedition to the East to observe the eclipse of the Sun in 1868, and the
third the dangerous ascent of Mont Blanc: all symbols of the indefatigable and pro-
lific activity of the founder of French astrophysics, Jules Janssen.

Paris, France Jean-Claude Pecker
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Jules Janssen has long been a hero of mine, so it is with pleasure that I introduce the
fine biography of this important inventor and astronomer written by Francoise
Launay of the Paris Observatory. Ms. Launay has delved into family papers, con-
temporary newspaper articles and reports, and even stone monuments in Meudon
and in Pere-Lachaise cemetery in Paris. My comments supplement the earlier
preface by the distinguished astrophysicist Jean-Claude Pecker.

Janssen had several triumphs in the early spectroscopy of the mid-nineteenth
century. He was able to determine the absorption of water vapor in the air, matching
with laboratory spectra and showing the dependency of the absorption on the length
of the slanted passage of sunlight through Earth’s atmosphere. One can trace back a
lot of today’s studies of global climate change to this work. He even took spectra of
the erupting Santorini volcano.

Janssen has been known to astronomers especially for his pioneering work in tak-
ing a spectrograph to the total solar eclipse in India in 1868, at almost 7 min in dura-
tion about the longest possible in duration, and for his discoveries there. In particular,
Janssen and the contemporary Englishman Norman Lockyer are credited with the
near-simultaneous discovery that the solar prominences can be observed even out-
side of eclipse by looking at the red spectral line of hydrogen now known as H-alpha.
We learn in this biography of just how Janssen undertook the expedition to India and
about what the various scientists who observed the eclipse actually saw. As might be
expected from any excellent biography, the question of who saw what when is more
complicated than the traditional naive view. We see that though Janssen saw the yel-
low spectral emission line soon said to be from “helium,” since it existed only on the
Sun, he did not single it out or identify it as special. (Launay’s section title is “Janssen
and the helium that he did not discover.”) We see how the question of priority of the
discovery of this method of observing prominences, which indeed led to the discov-
ery of the chromosphere itself surrounding the sun (a level named by Lockyer) was
resolved in a satisfactory fashion for posterity by sharing the credit. Indeed, the two
profiles appear together on a bronze medal struck subsequently in France.

The spectroscopic eclipse work led to the following year’s eclipse observations,
though it was other astronomers than Janssen who first saw the so-called coronal

Xiii
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green line, for decades said to be from “coronium” in analogy to the “helium” spectral
line discovered in 1868. It was this coronal green line along with other, subse-
quently discovered coronal lines, that eventually led to the identification of the
corona as million-degree gas, an idea that would have astounded Janssen.

I had not realized that Janssen was so self-motivated and so-self taught, having
been brought to his maturity outside the scientific and academic environment of the
French “grand schools” that provided the elite. It was not until his 40s that Janssen
arranged independently with the minister to observe the key 1868 solar eclipse,
bypassing channels and the official Paris Observatory expedition set up by Le
Verrier, whose fame for predicting the position of what turned out to be the planet
Neptune had led him to the directorship.

When Janssen decided to observe the 1870 total solar eclipse, he would not let a
little thing like Paris being surrounded by the Prussian army stop him! He arranged
to escape from Paris in a balloon. His liaison with Lockyer was sufficiently well
established that the English arranged a safe passage for him directly with Bismarck.
But we learn from Launay that Janssen was carrying a secret political message for
Gambetta, whom he went to see before continuing to Algeria for the eclipse. Janssen
just did not think it ethical to use Bismarck’s safe passage in those circumstances.

Janssen went on to observe several other eclipses, such as the 1871 eclipse in India,
at which he concluded that the corona was a self-luminous solar atmosphere, and the
1875 eclipse in Siam, the one that led to the King of Siam (famous for his liaison with
his governess, Anna, made known to US audiences through the musical The King
and I) not only to attend the eclipse but also to die soon after from the malaria con-
tracted from a mosquito at the eclipse site. Those interested in the roles of women in
nineteenth-century science will be able to read about the writings of Mme Janssen,
who for her description of the natives she met during the 1871 expedition, “in addition
to the respect of great men, the article brought Henriette 15 centimes a line.”

Launay has discovered the previously unknown or unappreciated background of
inventors in Janssen’s family, which explains some of the scientist’s greatest tri-
umphs. One of the rarest predictable and observed events in astronomy is transits of
Venus. They occur in pairs separated by 8 years, with intervals of 105.5 or 121.5
years between the pairs. Nobody alive on Earth had seen a transit of Venus before
the one in 2004. Now we eagerly await the June 6, 2012, transit of Venus, which will
be visible at sunset in the continental USA (and entirely in Hawaii and Alaska) and
at sunrise in Europe (except for Portugal and western Spain) and as far east as India
and Western Australia.

For the 1874 transit, Janssen wanted to be able to time accurately the contacts of
Venus’s limb and the Sun’s, something that was foiled the previous century by the
“black-drop effect,” in which a ligament joined Venus’s dark silhouette with that of
space outside the solar limb (edge) and took a minute to stretch and pop. The uncer-
tainty prevented timing of the requisite accuracy to meet Edmond Halley’s require-
ments for measuring the distance between the Earth and the Sun and hence the scale
of the entire solar system.

Janssen thus worked out an annular daguerreotype with an intricate system of
rotating wheels that allowed 48 exposures to be taken at 1.5-s intervals. This
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“Janssen revolver” (known in England as simply as a “Janssen’) was the forerunner
of multiple imaging, beginning the path that led through Muybridge’s study of loco-
motion to the movie cameras of Thomas Alva Edison and the Lumiere brothers.

My wife and I were fortunate this spring to see an example of Janssen’s revolver
on display at the Espace Pierre-Gilles de Gennes (a 1991 French Nobel laureate in
Physics), an exhibition space at the location in Paris, 1'Ecole supérieure de physique
et de chimie industrielles de la Ville de Paris, where Marie Curie had separated out
her radium from piles of ore a few decades after Janssen’s work and a century
before the present. The display cases contained one of Janssen’s revolvers, with the
gears showing. Alas, the only one annular daguerreotype made of the transit cannot
be now found, though three plates from preliminary tests do exist. A few months
earlier, my wife and I had seen a different version of the revolver at Sydney
Observatory in Australia, a remnant of one of the British expeditions. Janssen
himself had observed the 1874 transit of Venus in Japan, while contenting himself
with providing apparatus for the 1882 event.

Janssen went on to perfect his high-speed photography enough to capture the
best images of solar granulation that were then available.

Janssen left a monument to his achievements in the Meudon Observatory,
founded in the late nineteenth century as an independent institution in a suburb of
Paris. The observatory includes the “Grande Lunette,” the third largest refracting
telescope in the world. I was fortunate that Audouin Dollfus, a great French plane-
tary astronomer of this century, arranged for several of us to observe Mars at its
1988 opposition, when it was closest to Earth and therefore largest and brightest in
its 26-year period (a synodic period mimicked in our times by the launches of space-
craft to Mars at that interval). The observatory incorporated a chateau made avail-
able to Janssen for the project, all on a series of terraces overlooking Paris at a
distance. I cannot wait to return to Meudon to see again the monument to Janssen at
the end of one of the terraces, no doubt the one from which my family and I once
saw the most magnificent fireworks ever to celebrate the 14th of July.

The Meudon Observatory is now jointly run with the Paris Observatory, with the
former’s monument to Janssen a long way from the statue of Jean-Dominique
Cassini, the first of a dynasty of four that left their mark on the latter’s, in the
museum of that seventeenth-century edifice. It is fitting that Launay’s office should
now be in the ancient, seventeenth-century observatory building, across the hall
from a ceiling mural showing beautiful, naked Venus in her chariot meeting Apollo’s
chariot as she traverses the sky.

As we come to the planned high-cadence photography of the 2012 transit of
Venus, celebrate new high-speed-camera results about insects and flowers, enjoy
slow-motion views of sports on television, and follow eruptions on the Sun with
the “3D Sun” app on our iPads and iPhones (http://3dsun.org), it is fitting to ponder
the contributions from Jules Janssen that have led to these aspects of our modern
world. Frangoise Launay’s book brings us to the appreciation of Janssen’s oeuvre
that he deserves.

Williamstown, MA Jay M. Pasachoff


http://3dsun.org
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having acted as intermediary), and it was a real pleasure to work with one of the
most renowned specialists in this field. I would like to thank him most warmly here
for his judicious remarks, his attention to my comments, and for his rewarding
suggestions.

Sincere thanks to Jay Pasachoff for having been so kind as to put aside Venus for
long enough to write an additional preface, which proves that Jules Janssen still has
fine trans-Atlantic admirers.
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Chapter 1
Foreword

Fig. 1.1 Jules Janssen. Photograph on glass plate.
© Paris Observatory Library

It is the 31 October 1920, and we are on the wide public terrace on the Meudon
estate, in front of the “chateau neuf” of Louis, the Grand Dauphin, heir to Louis
XIV, who died before his father. It was Jules Janssen who transformed the building
into an observatory at the beginning of the 1880s.

F. Launay, The Astronomer Jules Janssen: A Globetrotter of Celestial Physics, 1
Astrophysics and Space Science Library 380, DOI 10.1007/978-1-4614-0697-6_1,
© Springer Science+Business Media, LLC 2012



2 The Astronomer Jules Janssen

It is fine, and is the day of the unveiling of the statue of Janssen, who died in
1907. The project dated back to 1911. The committee for the monument, formed
under the chairmanship of Henri Poincaré, the mathematician, member of the
Académie des sciences and of the Académie francaise, originally included twenty-
two members, all members of the Institut de France. It was finally to gather together
sixty-one prominent subscribers, including the President of the Académie des sci-
ences, Armand Gautier; the Vice-President, Gabriel Lippmann, winner of the Nobel
Prize for Physics; Benjamin Baillaud, Director of the Paris Observatory; Henri
Deslandres, Director of the Meudon Observatory; Edmond Perrier, Director of the
Natural History Museum; Doctor Roux, Director of the Pasteur Institute; and eigh-
teen foreign scientists: two British, two German, one Italian, one Spaniard, one
Dutchman, one Swede, one Swiss, two Russians, six Americans, and His Highness,
Prince Albert 1* of Monaco. Among the names that were well-known to the general
public were those of Gustave Eiffel, Camille Flammarion, the explorer Jean Charcot,
and Baron Pierre de Coubertin.

Fig. 1.2 The Chdateau neuf at Meudon turned into an observatory. Postcard.
© Author’s collection
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Fig. 1.3 Statue of Janssen at Meudon. Janssen statue inauguration ceremony.
© Author’s collection

Antoinette Janssen was perhaps the sole representative of the family at the cere-
mony: her mother Henriette had died in 1913, cousin Eugene Janssen in 1908, and
cousin Henri Le Roux, director of departmental affairs for the Seine prefecture, who
was a member of the committee, in 1914. Only the daughter of the last, Anne, and
her husband, the former deputy Raoul Bompard, as well as the cousin Albert Dufort,
an engineer at the Centrale [Grande Ecole of Engineering], might have been among
the hundreds of people present. What is certain is that a large number of important
people were present at the official unveiling, even if a fair number of the members
of the “Tout-Paris” set to which he once belonged, had disappeared. The war had, in
fact, prevented the project from being completed as quickly as might have been
desired. Missing from the distinguished foreigners were, in particular, Oskar



4 The Astronomer Jules Janssen

Backlund, Director of the principal Russian observatory,! Sir David Gill, Royal
Astronomer at the Cape and, above all, Sir Norman Lockyer, Janssen’s great English
friend, who had died two months earlier. Others, who could not attend made their
feelings known by some significant token. This was the case with the American
George Hale who sent “flowers enclosed in the folds of a flag covered in stars”.?

Guillaume Bigourdan represented the Committee, the Académie des sciences,
and the national Paris Observatory, which, as he said, not without a certain sense of
humor, “warmly shares in the joy of its young brother, Meudon”.

Henri Deslandres represented the Bureau des longitudes and, of course, Meudon
Observatory, then still independent of the Paris Observatory, to which it would be
linked only in 1927, and of which he had been the director since the death of Janssen.

His Highness Prince Roland Bonaparte represented the Geographical Society,
the French Alpine Club, the French Photographic Society, the Belgian Photographic
Association, and the Aero-Club of France.

Camille Flammarion naturally represented the Sociéte astronomique de France,
which he founded in 1887, and which Janssen joined in 1891.

Lieutenant-Colonel Paul Renard, the brother of the famous Colonel Charles
Renard, who was also a major figure at Meudon and who died in 1905, represented
the Permanent International Commission for Aeronautics, and the French aeronau-
tical societies.

Other societies to which Janssen had belonged, such as the French Association
for the Advancement of Science, the Meteorological Society, the Société philoma-
thique, the Pigeon-fanciers Society, the Société d’hygiene, the French Red Cross,
and the group known as the Société La Marmite undoubtedly sent representatives.

Alfred Dubuisson, the accounts clerk was there on behalf of Janssen’s former
colleagues at the Meudon Observatory.

Finally, Julien Luchaire, principal private secretary to the Minister for Education
and Fine Arts, André Honnorat, was there to accept the monument in the name of
the state.

The contemporary account tells us that the monument consists of “a statue in
white Carrera marble, measuring 2.70 m high, sculpted by [the architect] Hippolyte
Lefebvre (grand prix de Rome), and a base in Chauvigny stone, measuring 3.20 m
high, 2.55 m wide, and the same in depth, built by M. [Jacques] Debat-Ponsan,
architect (prix de Rome). Three faces of the pedestal were decorated by bas-reliefs
sculptured by H. Lefebvre”.*

When the covering fell away, we are told that it “revealed the superb silhouette
of the scientist and thinker, reproduced with marvelous skill, and a perfect like-
ness”. With his right wrist resting on a globe and an optical prism in his hand,

'Pulkova Observatory.

’Bigourdan, Guillaume, in Inauguration de la statue de Jules Janssen, Paris, Gauthier-Villars,
1920, 9—14, p. 10.

*Decree dated 05 October 1926.
*Inauguration de la statue de Jules Janssen, p.3.
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" G . -y
91, = Ascension au Mont-Blanc par M. Janssen

Fig. 1.4 Janssen’s ascent of Mont Blanc: crossing a crevasse. Postcard.
© Author’s collection

Janssen holds several sheets in his other hand. Is this the orator, reading one of the
talks for which he was known, or is it the thinker, who is offering passers-by the
fruits of his thoughts and which he has set down on paper? Rather, we are prepared to
bet that Janssen is looking at the notebook of drawings of the solar prominences
that he made in India in 1868, using a prism to isolate the red light from them, and
that Lefebvre was inspired by a photograph of Janssen, standing with just such a
document in his hand.

One of the bas-reliefs on the base represents that eclipse, whilst of the other two,
one recalls Janssen’s escape from besieged Paris in the Le Volta balloon in 1870,
and the other where “the scientist, lying on a makeshift structure™ crosses a cre-
vasse in the Mont-Blanc massif, which recalls the foundation of his observatory at
the summit in 1893.

All the speakers got on with their fine speeches. It is true that there was plenty for
them to say, because Janssen’s career was more than just rich. After all, are there not
some ten inventions to his account, as well as multiple laboratory experiments, and
various observations of which there are six observations of total solar eclipses car-
ried out in all four corners of the Earth, hundreds of talks and lectures, and the cre-
ation of no less than two observatories?

After mention of all these accomplishments, “the persons present dispersed, tak-
ing with them positive memories of this celebration of Science, which had taken

3Le Petit Journal, 31 October 1920, p. 6.
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CHOCOLAT GUERIN-BOUTRON

JANSSEN, savant francais, ne
en 1824, auteur de nombreux
travaux scientifiques,vajusqu'au
sommet du Mont-Blanc conti-
auer ses recherches sur la

5 lumiére, radiation, ete.

84 Sujets variés

Fig. 1.5 Janssen as a benefactor of humanity. One of 84 portraits of “benefactors
of humanity” enclosed within chocolate wrappers by the firm of Guérin-Boutron.
The text reads: “Janssen, French scientist, born 1824, the author of numerous sci-
entific works, went to the summit of Mont Blanc to continue his research into light,
radiation, etc.”

© Author’s collection

place before an intellectual elite, in the superb setting of the Meudon grounds, in the
peaceful calm of a beautiful autumn day, fully in harmony with a life that had been
dedicated to pure and disinterested research into Truth”.

How, then, are we to explain the fact that Janssen, who was among the “five
hundred contemporary celebrities” in the first album of photographs published by
Félix Potin’ in 1904, and in which there were no more than seventeen scientists,
engineers and explorers,® should be so poorly known nowadays?

Was his name not inscribed, like that of Pasteur, on the pediment of the Science
and Industry wing of the Grand Palais, on the plan® that the architect Gustave Rives
drew up in 18967

How could Janssen, even in his lifetime have been classified as “a benefactor of
humanity” on the wrappers of bars of chocolate?

¢ Inauguration de la statue de Jules Janssen, p.4.

"Potin was a grocery company. The photographs could be found inside the wrappers of all their
products.

8 Apart from Janssen, there were Adolphe Alphand, Claude Bernard, Marcelin Berthelot, Alphonse
Bertillon, Jean-Baptiste Boussingault, Paul Broca, Eugéne Chevreul, Gustave Eiffel, Hervé Faye,
Camille Flammarion, Charles Hermite, Ferdinand de Lesseps, Louis Pasteur, Alfred Picard, Henri
Poincaré, and Louis Troost.

“Musée d’Orsay archives, ARO 1985-27.
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How was it that this grandson of a cobbler, who had to start work early merely to
live, and who graduated neither from the prestigious Ecole Normale Supérieure nor
Ecole Polytechnique (the highest French “grandes écoles”), was able, expedition
after expedition, discovery after discovery, invention after invention, to become
known and recognized by the highest scientific and political authorities, to such a
point that, for him, they created the institution that faces his statue: this fine
Observatoire d’Astronomie Physique de Paris, sis Parc de Meudon, deliberately
independent of the great observatory in the heart of Paris, planned for France two
centuries earlier by Colbert and Louis XIV?



Chapter 2
Childhood and Education

“La nature ne livre ses secrets qu’a ceux qui ne reculent
devant aucun effort pour les lui arracher.”

[Nature only reveals its secrets to those who do not flinch from
any effort to wrest them from it. ]

Jules Janssen [1]

A Family of Inventors

Although three forenames Pierre, Jules, and César were given when his birth was
registered, Jules, and only Jules, is the name that should be used for Janssen, who
was born at his parents’ house in Paris, 14 rue I’Evéque, on 22 February 1824, at
4 in the morning [2]. This was how he was known during his lifetime, and that is the
form he used as his signature, although on most occasions he simply used the initial:
J. Janssen. Jules was also to be the sole forename that was to be inscribed on his
tomb. His parents were Antoine César Janssen, a musician, 42 years old, and Pauline
Marie Lemoyne, his wife, aged 35. The witnesses who signed the registration of
birth were Pierre Louis Puzin, a dealer in passementerie' of rue Saint-Denis, and
Jean Frangois Joseph Grandvalet, an upholsterer of rue de Provence. The baby was
baptized the next day, at the church of Saint-Roch [3].

Let us establish at the outset that Jules Janssen’s family name should be pro-
nounced “Jeanseine” [French pronunciation of “Jean” +“Seine”], and that any
attempt at a Flemish or Scandinavian pronunciation is an insult to his memory.
Indeed, the words of a letter that Mme Janssen sent to her husband on 13 February
1869 are particularly relevant at this point:

I read [the following] in La Liberté for 6 February: “A Dutch chemist, Janssen, according
to Le Moniteur Universel, has just determined, by means of spectral analysis, the existence

'Trimmings of gold or silver lace, braid, beads, etc., for clothing and other objects.

F. Launay, The Astronomer Jules Janssen: A Globetrotter of Celestial Physics, 9
Astrophysics and Space Science Library 380, DOI 10.1007/978-1-4614-0697-6_2,
© Springer Science+Business Media, LLC 2012
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of water vapor in the atmosphere of Mars and Saturn.” Is Le Moniteur already suffering
from the Carnival spirit? It has turned M. Janssen, our learned French physicist, Doctor of
Science at Paris University, into a Dutch chemist! [4]

The usual sources regarding Janssen’s ancestry are obituary notices, of which
there are many, frequently inspired rather too freely by earlier biographical notes,
and which generally copy one another. Only the astronomer Guillaume Bigourdan,
from the Paris Observatory, tried to find out more by seeking proper sources, but he
was not able to confirm all that he read, nor all that he had been told — not even, it
would seem, by Janssen himself (“son and grandson of artists ...” [5]). In addition,
it was undoubtedly because he did not want to cause Janssen’s widow and daughter
any distress that he did not mention everything he learned from the documents he
consulted; proof of this is shown by his notes, which have been preserved in the
archives of the Académie des sciences. The result is that when various authors claim
that nothing predisposed Janssen to a scientific career because he came from a family
of artists (his father is described as ““a talented musician” and his maternal grand-
father is said to be the architect of La Madeleine and a friend of Beaumarchais),
they are rather far from the truth. For a start, they conceal the fact that his father was
just an ordinary second clarinet in the orchestra at the Opéra-Comique, who “never
rose to be anything other than mediocre” [6], as Fétis dares to maintain in his
Biographie universelle des musiciens! On the other hand, they do not lay enough
emphasis on the fact that Antoine César invented the roller clarinet and was probably
deprived of the patent by an instrument maker. Fétis mentions a favorable report
about this by the mathematician Francceur [7], and Mme Beau speaks of the “Janssen
key,” which “earned its inventor a silver clarinet that was presented to him by the
Société des Artistes” [8]. In addition, something that no one knew, and which we
were interested to discover, is that some of the boot makers and manufacturers of
passementerie on Janssen’s paternal side possessed patents. Janssen undoubtedly
came from a family of inventors, and he did not disgrace them.

Moreover, when biographers have stated that his maternal grandfather, the architect
Lemoyne, who admittedly won the Prix de Rome, took part in the construction of
La Madeleine, they forgot to consult the corresponding file, which tells us that he
only submitted one of the 82 designs in the competition. In his Dictionnaire des
architectes frangais, Lance is at least as critical as Fétis: “He produced a plan for the
restoration of the vaults and great doorway at the cathedral of Sens. [...] Luckily, the
Revolution affected this project, which was not one of restoration, but of mutilation”
[9]. As for the link with Beaumarchais, the idea should be completely dismissed:
Beaumarchais did not know Lemoyne personally before engaging him as one of
the two architects for his celebrated Paris mansion, and their relationship rapidly
deteriorated [10].

Janssen did not, in fact, know any of his grandparents. His paternal grandfather,
Christianus Janssen, a master cobbler, who died in Paris in 1797 at the age of 60,
had been born in what, at the time of his death, was known as the French department
of la Dyle [11], i.e., the Brussels region. Christianus, called Chrétien or Christian
on various official papers, had married a Parisienne, Louise Catherine Puzin,
sister of the dealer in passementerie from the rue Saint-Denis. The children born of
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this marriage were Marie Louise, who married a dealer in ladies’ shoes, Jean Dufort
(whose two sons became boot makers and whose daughter became a cobbler); and
then Antoine César, the father of Jules, Antoine Vincent, a cobbler, as well as Noél
Henry Janssen, a boot maker, who was a witness at the religious marriage ceremony
of Jules’ parents in 1818 [12].

On the maternal side, Janssen’s grandparents were the architect Guillaume Paul
Lemoyne and his first wife Albertine Pieters, widow of a man she married at Ghent
in 1777. Lemoyne, who died 14 years before Janssen was born, was the son of a
building contractor and a lady née Le Doux, who came from a family of craftsmen,
of which a number were master gilders and other jewelers, and who had been resident
in Paris since the seventeenth century.

As far as the family’s fortunes are concerned, itis highly probable that Lemoyne’s,
despite his having won the Prix de Rome in 1775, and contrary to what is usually
stated, was non-existent. In fact, his name only appears on the list of entrants to the
competition that was opened on 20 December 1806 for the construction of the
“Monument a la gloire des armées” that became La Madeleine because “he is not
rich” and it was decided to reimburse, to the extent of 600 francs, his costs for
detailed drawings for plans that he had sub-contracted [13]. After becoming a widower,
in Paris in 1794 he married Marie Thérese Lefevre. The son from this second mar-
riage, Georges, was some 12 years old when his father died, and Janssen mentions
in his notebooks how his parents gave a home to the second Mme Lemoyne in June
1842 until her death, which occurred in 1843.

On the Janssen side, it would seem that the financial situation was, at least
originally, far better, because Antoine César had a private income from 1835, even
though he was then just 54 years old.

The Bank Employee and Secondary Education

Jules’ parents, who intended him to follow a career in painting [14], had decided that
he should study drawing, but nevertheless did not neglect a classical education:

He was an only son, and as such, very pampered, even more so because an accident caused
by his nurse’s carelessness rendered him lame [at the age of 8]. So, contrary to the more-
or-less general usage at the time, he was not sent to a boarding school, but carried out all of
his studies as an external student. [15]

His varied abilities rapidly became apparent:

Even as a child he had a flair for observation that foreshadowed his scientific vocation, and
which was accompanied by considerable dexterity. He excelled at cutting out magnificent
deer-hunting scenes from paper, with huntsmen, the pack of hounds, and his daughter still
preserves a small, wooden box, decorated with tacks, which he made at the age of 8, and
which shows an ingenuity and patience that is extremely rare at that age. [16]

In 1840, just 1 year after Arago had described, both to the Chamber of Deputies
[17] and to the Académie des sciences and the Académie des beaux-arts [18], Niepce
and Daguerre’s method of capturing images in a camera obscura, a photograph of
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Fig. 2.1 Jules Janssen

at 16. Enfance des célébrités
contemporaines.

© Bibliotheque de I’Institut
de France

Jules was taken (Fig. 2.1). We know of this portrait because it featured in the
Exposition de I’enfance [“Exhibition of Childhood™], held in Paris in 1901, where
it was described as: “An extremely old, and well-preserved daguerreotype, which
reveals the features, at 16, of M. Janssen, the illustrious astronomer, who has become
so well-known from his many discoveries” [19].

It was precisely at this period, according to all the biographies, that Jules’ parents
lost their fortune. Although no known document gives details of exactly what happened,
we may imagine that it was as the result of some bad financial investment. It is
definite, however, that Janssen had to give up his studies and turn to working to
earn his living. From this time onwards, he maintained highly detailed accounts.
He continued to do so throughout his life and never spent even a centime
unnecessarily.

The Janssens left rue des Bons-Enfants, where they had been living since 1836
for rue Rochechouart when, in October 1840, Janssen joined the office of the bank
owned by the brothers Tharaud (Bertrand, Gustave, and Léopold). He remained
there until 30 September 1847, exactly “7 years less 12 days” [20]. By recording it
in this way in his notebooks, we must assume that he found it tedious, even though
he made good use of his time, and he had a future actor at the Vaudeville Theatre,
Adolphe Dupuis, as a colleague.

Janssen told Henner? that Dupuis and he were employed in the same bank at the age of
eighteen. Both were trying to find their true vocation. Even while dealing with the corre-
spondence, one would recite scenes from Moliere, while the other studied mathematics.
The manager pulled a face at Moliere, but looked on Janssen’s books with respect. Each
eventually followed their own path. [21]

2This is Janssen’s great friend, the painter Jean-Jacques Henner (1829-1905).
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In 1842, the Janssens settled in Montmartre, first in the rue Royale, then, in 1843,
at 40 chaussée Clignancourt. On 1 October 1847, Janssen changed his employer;
he worked for M. Boulet, whom he left in July 1848 to move to M. Lapelle’s firm [22].

Janssen, who “learned arithmetic, algebra and trigonometry on his own, from
Bezout, and then infinitesimal calculus from Lacroix” [23], followed the course at
the Conservatoire on Sundays, and continued to study on his own, learning Latin
and Greek. He gained his baccalaureate® of letters in January 1849, and of mathe-
matical sciences (for which he then became eligible) in November 1850, after
having followed the course given by the physicist Paul Desains at the college
Bonaparte.

Higher Education and Early Travels

In 1851, at the age of 27, Janssen began his higher-education studies at the Sorbonne
where “he followed the courses given by Cauchy, Lefébure, Le Verrier, and Sturm”
[24]. He could not yet afford the “Grand Tour,” the trip lasting several years that at
that period young people of good family undertook, but he went to London for the
month of August. He obtained his licentiate* in mathematical sciences in July 1852,
before staying in Switzerland for the next 2 months.

In his notebook for 1853 [25], while acting as supply teacher at the lycée
Charlemagne, he recorded that he got in touch with Urbain Le Verrier, a graduate of
the Ecole Polytechnique and Director of the Paris Observatory, with a view to a
possible collaboration. Le Verrier was known for “being as affable as a bulldog” [26],
but Janssen does not specify whether he was ever taken on at the Observatory.

In October 1854, he was hired by the rich lawyer Jacques Frangois Napoléon
Grandidier to be tutor to his sons Ernest and Alfred, at the chateau de Fleury-
Meérogis. The sons became great travelers and the latter of the two like Janssen
became a member of the Académie des sciences as a geographer and navigator.
Janssen obtained his licentiate in physical sciences in November 1855.

The following year, he finally undertook the major trip that he had undoubtedly
been dreaming of making for a long time: Constantinople, Rhodes, Cyprus,
Jerusalem, Alexandria, Cairo, Malta...

He had, however, decided to devote his life to research, and so the time had come
for him to carry out an official scientific mission, which was to be the first in a long
series of such undertakings.

3The baccalaureate (Fr. “baccalauréat”) is the required qualification for university entrance.

4The licentiate is a degree awarded by certain European universities, intermediate between those
of bachelor and master (or doctor).
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Determination of the Magnetic Equator in Peru

Janssen decided to travel to South America with the Grandidier brothers “for the
purpose of resolving certain questions about the physics of the globe” [27]. He intended
to make magnetic observations in Peru and then in Chile, and called on the help of
three members of the Institut, the physicist Babinet, and the two hydrographers
Daussy and Duperrey in planning the trip. In the first demonstration of his strong
will and astonishing self-assurance, on 12 October 1857 Janssen told the Minister
for Public Education and Worship about his plans, and asking for a mission assign-
ment. He wrote to the Minister: “We would therefore ask you, Monsieur le Ministre,
to be so kind as to agree to our undertaking and to give it an official character, only
which will guarantee its entire success” [28]. He added that he expected an answer
“as rapidly as possible” because the departure was set for 19 October, that is, a week
later! Janssen did not ask for money (it was undoubtedly the Grandidier family that
was underwriting the finances), and on 24 October, the minister agreed to this “free”
mission [29]. However, things by no means transpired as had been wished. Janssen
fell seriously ill in Peru: dysentery, intermittent fevers, and hepatitis immobilized
him for several months, and even his return to France had to be deferred. Treated at
Lima, he was finally in a fit state to return to Paris in August 1858, without having
been able to complete his scientific work.

With the Schneider Family at Le Creusot, Marriage,
and His Doctoral Thesis

At the beginning of 1859, when he officially became engaged to Henriette Forestier
(who remained faithful to him for 2 years, despite the snide remarks from one of
her Grandvalet cousins regarding her future husband’s lack of fortune), he left for
Le Creusot to work for the Schneider family. He had been engaged by Eugene
Schneider, the director of the ironworks, a former Minister of Agriculture and
Commerce and Deputy, as tutor to his son Henri. Janssen had to get him ready for
his baccalaureate, which was, apparently, not an easy task. This was undoubtedly
not Janssen’s only occupation, as he wrote to Henriette on 5 February:

At the moment, I am overwhelmed with jobs: what with the mathematical and chemical
work that I give Henri, I have my personal tasks, which I am finding very difficult because
of my distance from Paris. In addition, M. Schneider is thinking of establishing a school for
young engineers at Le Creusot, and has asked me to draw up a programme of courses for all
the different forms of science that feature in the work of the engineer. So I am forced to
consider teaching methods of the principal engineering schools in France. [30]

He was lucky enough to have at Le Creusot, not only a laboratory where he could
set his pupil to carrying out experiments, but also a “physics cabinet” [31] to use for
his personal research.
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At the same time, he was also preparing Henri Le Roux, the son of his first
cousin, Geneviéve Elisa Janssen (and who was 2 years younger than Henri Schneider,
having been born in 1842), for his baccalaureate.

Janssen returned to Paris in August 1859 to marry Henriette the following month.
The marriage contract [32] of 17 September details the property that the future
couple (Figs. 2.2 and 2.3) would bring to their joint estate. The list was not very
long. The clothes, linen, personal jewelry, silverware, and furniture were estimated,
respectively, at 2,645 F [francs] for Jules and 3,210 F for Henriette. To this should
be added Henriette’s books, estimated at 300 F and, for Jules, “his library, scientific
instruments, curiosities and collection of weapons, the whole to a value of 5,300 F.”
In addition to some bonds in the Chemins de fer du Nord, du Midi, and d’Orléans,
Jules had at least 2,185 F in cash, but his contribution was burdened by about
2,000 F, which represented the sums that he still had to pay on income from a state
loan, to which 1,060 F had to be added that he owed to his future mother-in-law. For
her part, Henriette brought five shares in the Chemins de fer du Nord with a nominal
capital of 500 F, and a credit note for 500 F. The settlement expected from the
estate of her grandfather, who died in 1855, would bring more administrative com-
plications than revenues.

The civil marriage took place on 19 September 1859, and the religious ceremony
on the 21st at the church of Saint-Merry, in Henriette’s parish. There was then no
longer question that the young woman, who, until then had given lessons to support
her existence and that of her mother, should continue to do so. Instead, her husband
asked her to go back to school, and learn English and science. But let there be no
mistake: as neither of the newly weds had a fortune, it was affinity and love that
brought about the marriage. A few days before, Jules had sent these loving and rather
sensual lines to Henriette from Le Creusot:

These bonbons will be kept and, when I arrive in Paris, a charming little hand that I know
will pop them into my mouth, then rosy lips will fleetingly touch mine in a sweet kiss. A way
of eating sweetmeats that makes them singularly agreeable; I recommend it to all those
in love and whose heart no longer completely belongs to them. [33]

Once married, Henriette went to live with her husband at the Janssen home at 87
chaussée Clignancourt. She thus left her mother, who had been the widow of Michel
Forestier since 1849. Henriette’s paternal family originated in Clermont-Ferrand,
where Michel Forestier was a haulage contractor. He had married Uranie Véronique
Thierry in Paris, and it was there that the daughters were born, Caroline in 1823, and
Henriette on 12 November 1828. Their younger brother, Eugene, was born in 1830.
It was at Clermont-Ferrand, where she remained until 1852, that Henriette had her
schooling, at a boarding school. Henriette’s sister married the merchant Léonard
Séneque Blémont in 1842, and her brother, who was in business in Le Havre and
then in the United States (where he died in 1891), did not marry until 1874.

Through her mother, Mme Forestier was a cousin not just of the Grandvalets,
friends of the Janssens, but also of the mother of Eugéne Labiche.’ For Jules and

> A well-known French dramatist (1815-1888), particularly noted for his comic farces and
vaudeville pieces.



16 The Astronomer Jules Janssen

Fig. 2.2 Henriette Janssen,
née Forestier. Photograph by
Etienne Carjat. © Archives
of the Académie des sciences
of the Institut de France

Fig. 2.3 Jules Janssen.
Photograph by H.J. Whitlock,
Birmingham. © Archives of
the Académie des sciences
of the Institut de France
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Henriette this meant not only that they occasionally received theatre tickets, but also
that they were invited by the Labiches to their property at Souvigny, in Sologne.

Because Henri Schneider was not ready to take his baccalaureate at the time of
the marriage, Janssen had to stay at Le Creusot. Henriette accompanied him, but the
couple were at Paris at the time of the death of Janssen’s father, on 25 May 1860.
Henriette, who was pregnant, did not return to Le Creusot with her husband in June,
and this first long separation weighed heavily on her. She remained in Paris with
her mother-in-law, while Jules continued to teach his pupils on the one hand, and to
work on his thesis on the other. His research, inspired by observations that he was
able to make among the workers in the workshops of the ironworks, related to “The
absorption of dark heat radiation® within the components of the eye””: the cornea,
lens, vitreous humor, and the eye as a whole. Janssen therefore devoted himself to
working on spectroscopic photometry, and the conclusion that he drew from his
observations and his many measurements was that the near infrared, which is
absorbed by aqueous media, does not cause any damage to the retinas of higher
animals. These results were not revolutionary, but the research was carried out very
conscientiously, and Janssen utilized a considerable number of eyes from recently
slaughtered animals (bullocks, calves, sheep, pigs, and even chickens, in his prelimi-
nary studies of the transparency of the cornea! [34]) to carry out his experiments.

Henriette expected to return to Le Creusot after the birth of her “baby” [35]
(which was how she spoke of it, using the English word), once the thesis had been
defended.

Unfortunately, it was not to be. Although Janssen received his science doctorate
at Paris on 17 August, the little girl who was born 6 days earlier was “a child without
life” [36]. Henriette had to recover from the ordeal. So she remained in Paris while
Jules left, and had to deal with the first scientific controversy: a person called
Cima maintained that he had carried out the same experiments earlier, and that his
conclusions, published in August 1859, were very different. Janssen defended himself
vigorously, and things ended to his advantage:

However, the small battle I have had with this Austrian from Turin also ended with complete
victory: Monsieur Cima who, what’s more, is by no means an Austrian, neither by birth nor
in behavior, has written me a very generous letter saying that he has considered my dissertation
with great care and that he fully recognizes that I am right, and that he accepts my results in
preference to his own. He authorizes me to inform my supervisors at the Institut. [ am writing
to him to ask him if, by means of a letter to the Académie, he would confirm his support for
my results. So that, my dear Henriette, is what you need to get printed in Le Moniteur.® [37]

We learn, in passing, that the matter had gone quite far. Henriette was delighted
with the outcome: “As for M. Cima, I feel that he has acted as a generous and
sensible person; he ought to be French” [38].

%This is what we would now call the near infrared.
"This is the subject of the thesis that he was to defend.

$The journal in question is Le Moniteur scientifique. Here, as subsequently, any passages that are
underlined are as they appeared in the original quotations.
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Janssen, who was 36 years old, was working without a break, and dreamt of better

days, but he still had to wait a long time for them to arrive:

As for the life I live here, I am so greatly occupied with my two pupils who have to be
pushed forward at a great rate that I hardly have time to do a bit of work for myself: So my
second piece for the Archives Médicales has not yet been finished. I am not at all happy to
find that I am always engrossed in working for my livelihood, while I feel that there are so
many things to do. If only I could live, free from all such material considerations, just for
my two mistresses: the one to whom I have given my heart, and the other to whom I am
constantly attracted. [39]

Janssen finally left Le Creusot at the end of October 1860. Returning to Paris, he

carried on with his work on physiological optics and collaborated with the doctor
Eugene Follin, a renowned ophthalmologist at the Paris hospital La Salpétriere, who
became his friend. It was not long before a joint publication [40] appeared on a new
form of ophthalmoscope. This was Janssen’s first design of instrument.

In March 1861, the Janssens moved, and settled with Janssen’s mother in rue

Labat, at what was then number 21.° It was there, still in Montmartre, that little
Antoinette was born on 7 November.
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Chapter 3
Spectral Analysis and the Telluric Lines

“L’Etude de la Lumiére nous révélera la constitution physique
du systéme du monde.”

[The study of Light will show us the physical organization of the
system of the world. ]

Jules Janssen [1]

The house in rue Labat had a belvedere from which it was possible to make
astronomical observations, which, in that particular part of Paris, was not particu-
larly extraordinary. So this should not be taken as an outward sign that the Janssens
were well-off, when in fact they were only tenants. Janssen certainly already had a
lot of contacts and the outcome of the quarrel with Cima redounded to his credit; but
he had no position and the couple were still living very frugally, even though there
was enough money to employ a maid. It was, however, with full knowledge of these
facts that Janssen chose, in 1857, to devote his life to scientific research. He knew
that wealth would always be unattainable and that comfort would come only after
long, hard effort, but perseverance was one of his qualities.

He had already used spectroscopy extensively in his thesis, he had read, thought,
and studied a lot, and he saw a promising avenue that he could explore, at home,
without great cost:

The starting point for my research was the Earth’s atmosphere. In 1833, the distinguished
and venerable M. Brewster had discovered alterations in the solar spectrum that indicated
that our atmosphere exerted an absorbing effect on light. These alterations consisted of the
appearance of dark bands in the solar spectrum, which increased when the body rose and
set. But because the phenomenon disappeared when the body was at a certain height, it was
not possible to consider that their production by the atmosphere had been demonstrably
proven. A direct experiment, in which MM. Brewster and Gladstone tried to reproduce the
absorption phenomenon directly, had given a negative result. I followed-up this work. [2]

The Germans Kirchhoff and Bunsen had recently shown that spectral analysis
allowed one to determine the chemical composition of stars [3], and Kirchhoff [4]

F. Launay, The Astronomer Jules Janssen: A Globetrotter of Celestial Physics, 21
Astrophysics and Space Science Library 380, DOI 10.1007/978-1-4614-0697-6_3,
© Springer Science+Business Media, LLC 2012
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Fig. 3.1 Telluric and solar lines by Jules Janssen. (Euvres scientifiques. © Author’s collection

had confirmed the solar origin of numerous “Fraunhofer lines”! [5], some of which
belonged to metals. Janssen studied the spectral bands from his belvedere in Mont-
martre and, using a prism with a high degree of dispersion, “managed to resolve the
bands observed by MM. Brewster and Gladstone into narrow lines” [6]. He observed
the Sun at all elevations and determined that the intensity of the lines was continu-
ously variable as a function of the length of their path through the atmosphere, but
never disappeared from the spectrum. He deduced from this that the Earth’s atmo-
sphere was the principal cause of these bands, to which he gave the name “bandes
telluriques” [“telluric bands”] [7] and concluded: “The cause of the lines in the solar
spectrum is twofold: they are Solar and Terrestrial” [8] (Fig. 3.1).

So if he wanted to study the solar spectrum properly, it was necessary, on the one
hand, to determine the significance of the role played by the terrestrial atmosphere
by attempting to measure it as accurately as possible and, on the other, to avoid it as
much as possible.

The Fine Skies of Italy and Janssen’s Spectroscopes

To this end, and on the recommendation of Babinet, he again asked the Minister for
support, and was entrusted with an expedition, but this time one that was financed.
On 19 October 1862, he left Henriette, Antoinette and his mother for a 6-month stay
in Italy. Because he needed the best possible instruments, he took the spectroscopes
[9] that he had designed and which he had constructed by Jean Georges Hofmann,
the Paris instrument maker of 3 rue de Buci,” and which had been demonstrated at
the Académie des sciences on 6 October by Babinet [10]. These were powerful
instruments because they consisted of a series of prisms, and particularly because
they were “direct vision,” that is to say, arranged in a straight line, that were easily

"' This was the name used for the dark lines (the absorption lines that appear on a continuous
background) that were observed in the spectrum of the surface of the Sun, the photosphere, ever
since the scientist had drawn up an initial listing in 1814, giving the locations of the most intense,
denoted A to H, with I used for the violet end of the spectrum.

2He later moved to 29 rue Bertrand.
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Fig. 3.3 Janssen’s direct-vision spectroscope as constructed by J.G. Hofmann. © Author’s
collection

carried in a pocket. Diagrams were shown in Italy on 7 December [11] (Figs. 3.2
and 3.3).

Soon, an argument arose between Janssen and Hofmann because the latter
wanted to claim responsibility for both the construction and the design of the instru-
ments. Hofmann wrote, for example, in abbé Moigno’s bulletin, Les Mondes:

The spectroscope that M. Janssen normally uses is his in the sense that he paid for it. I built
it by trial and error, guided by some suggestions that I owe to M. Babinet.

Janssen, who as we have seen was rather authoritative, would have had difficulty
in admitting that his orders had not been carried out perfectly and, in particular, that
anyone should be averse to making the necessary modifications after trials of the
prototype built to his design. To cut things short, he immediately put out a statement
in the same publication:

M. Hoffman /sic] has constructed this small piece of equipment to my design and in accordance
with my daily instructions, instructions that have been very numerous, because M. Hoffman did
not understand them as clearly as might have been hoped. [...] To summarize, when M. Hoffman
states that he is the inventor of this spectroscope, he abuses the confidence that I had in him,
as an instrument maker, by providing him with the designs and the models [12].
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Very prudently, and luckily, Janssen never forgot to describe his projects in a
short note to the Académie des sciences or to a learned society. It was this that
allowed him come out, with his head held high, of the dispute that arose with his
scientific host in Rome, the famous Jesuit, Angelo Secchi, the astronomer at the
Roman College.? Secchi was a recognized expert in the field — a fully justified repu-
tation. Indeed, in 1860, at a time when there was still doubt both as to the actual
existence of the luminous formations — “prominences” — observed during total solar
eclipses, and also whether they belonged to the Sun (and not to the Moon), Secchi
was in Spain to observe the eclipse of July 18. Four hundred kilometers away there
was another observer, the very skilled amateur astronomer, printer, and chemist,
Warren De La Rue, a native of Guernsey, who had studied, part of the time, in
France. The two observers took excellent photographs of the event, and it was thanks
to the comparison of the two series of plates that the question was answered defini-
tively, opening the way to later studies of the Sun. It is worth emphasizing that this
was certainly the first time that serious scientific conclusions could be drawn from
astronomical photographs. It was, therefore, a great honor for Janssen to be invited
to use his spectroscopes on Secchi’s refractor at Rome.

Janssen arrived in the Italian capital in mid-November, after having confirmed,
when passing through Milan and Genoa, that the telluric lines were still present under
the clear Italian skies. At Florence, the weather was poor, which left him time to linger
in the museums, but which was not an unpleasant occupation for an informed art-lover
like him. At Rome, everything looked fine on the scientific front: “The Reverend
Father Secchi, the Roman College astronomer — the leading man in Italy — received
me as a colleague. He has put his large refractor, one of the largest in Europe* at my
disposal, and I intend to use it to make some preliminary studies of stellar spectra”
[13]. In practical terms, Janssen got remarkably well organized. Thanks to the official
nature of his mission and the fact that “the Villa-Medici had been indicated [to him]
as one of the most notable high points” [14], he immediately visited the French ambas-
sador, who introduced him to the Director of the Académie de France in Rome. The
next day, Janssen settled into the apartment that the latter had allocated to him, and
which was no other than the one occupied by the painter Horace Vernet when he was
the director of School of Rome! And it was thanks to this dream lodging that Janssen
became acquainted with two holders of the Prix de Rome who were staying by rights
in the Villa Medici, and who subsequently became two of his greatest friends: the
sculptor Joseph Tournois and, above all, the painter Jean-Jacques Henner. The latter
would become, after his wife, Janssen’s most prolific correspondent.

Janssen’s observations went extremely well. On 6 December, he wrote enthu-
siastically to Henriette:

I've just returned from the Observatory of the Roman College, where, with my small spectro-
scope, | have obtained one the finest and least expected results — Spectra of the stars! — and

3This is the Collegio Romano, which was founded in 1551 by Ignazio di Loyola, and which was to
become the Pontifica Universita Gregoriana (Pontifical Gregorian University) in 1873.

4This was an equatorial instrument, built by Merz in 1854. The diameter of its objective was
24 cm, with a focal length of 4.3 m.
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beautiful spectra with colors and magnificent lines. Just one more step and the chemical
composition of the universe will be revealed. — Here’s how it happened. The Reverend
Secchi, director of the Rome Observatory (and the foremost astronomer in Italy) was so
surprised and pleased by the lunar spectrum that I showed him, that he suggested fixing that
spectroscope to his large refractor for the stars. He was kind enough to meet the costs of the
arrangement needed for it to be adapted. Then we turned the great refractor, fitted with the
spectroscope, onto the star Wéga [sic] (in Lyra), and we saw a spectrum, but although it
already exhibited colors (which had never been seen before through a spectroscope with
stars), it still lacked light. Then I suddenly had an idea for a change that would give far more
light and then, to our great joy, we saw magnificent spectra with indisputable lines, and
which will give us marvelous knowledge of the nature of these distant Suns. The good
Brother was even more enthusiastic than me. [15]

A few days later he even waxes lyrical:

It is a wonderful sight to see astronomers in their observatories, surrounded by the silence
of the night and beneath the vault of stars, using machinery to move these gigantic refractors,
alongside which man appears no more than a fly. There is something mysterious about this
silence, about this giant piece of dimly lit equipment, something mysterious and grandiose,
which lifts the spirit and carries it enthusiastically on a quest to probe the very essence of the
great laws of the Universe! ... [16]

During the Christmas holidays, Janssen happened to catch sight of the pope, to
whom he had refused to be presented officially, because Pius XI supported a govern-
ment of which Janssen did not approve: “It is unfortunate that a man like him, who is
very good and very well-intentioned should serve such a bad cause, and should, all in
all, do so much harm to humanity’s greater interests” [17], he confided to Henriette.

Janssen did a lot of work on stars, and on 24 January 1863, he determined the
presence of atmospheric lines in Sirius, which confirmed his theory. In addition,
he discovered the presence of sodium in the principal star of Orion:

I was able, repeatedly, to establish complete agreement between the D line in a flame and
the dark line in the star [...] and it seemed appropriate to call attention to a fact that is,
undoubtedly, our first step in the study of the chemical composition of our nebula. The
accuracy of this conclusion has since been confirmed by MM. Miller and Huggins (1865).
At the time when I made this observation it was one of the first facts [establishing] the unity
of the material elements in the system of the world. [18]

The stay in Italy looked likely to continue, and Henriette obviously found that
time was dragging: she complained about not having been able to accompany her
husband, whose vocation as a disinterested researcher became more and more evident
in the letters that he sent to her:

We must, above all, blame our lack of fortune, in particular, for the fact that we could not
travel together. But when I see the irritating effects of a considerable fortune, I may perhaps
thank the Lord that he has seen fit to ordain that I should follow a harder and narrower path,
but one that is more fertile and honorable. Man should experience toil and sweat; these are his
sanctification and his salvation. I have not been spared this task; I pray to God that it should
become more and more a need for my existence, and if it pleases the Creator to guide this
activity towards wholesome matters, of extreme utility, all my wishes will be granted. [19]

At the beginning of March 1863, Janssen decided to leave for Naples where he
hoped to find a refractor. In fact, Secchi’s was no longer available to him, and
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Janssen understood the real reason for this a fortnight later. Father Secchi had, in
effect, betrayed him:

I had, my good Henriette, the great idea of publishing the results I have achieved as soon as
possible at the Academy in Rome — Everything had been printed at the Academy’s expense,
and I had been given 50 copies — There was part of the work on stars that could not be
[published], because it was not completely finished. The Reverend Father Secchi, jealous
of me for obtaining so many results, and having, moreover, learned from me how these
studies were carried out, suddenly informed me that he could no longer lend me his refractor.
He set to work to finish [the observations] himself, and published them in a German
journal, not daring to do so at Rome or Paris. This disloyal conduct has aroused indignation
here, because my friends here have let it be known. I, however, have not felt it appropriate
to promote a public scandal. I have, in Paris, the means of proving his treachery and exposing
him and, to reassure you, I will tell you that the major portion is already mine through the
publications that have already appeared. The Reverend Father is a priest and Jesuit.

He’s a specimen of the majority of the Roman clergy. Ah! My dear child, if France had
had to undergo what has to be supported here, it would not have lasted long. The Government
knows that, but the general populace does not! You can see, my dear friend, that I am doing
good work, because men in higher positions do all that they can to take the credit for them-
selves. That should give you confidence in your friend — envy and jealousy are, in fact, the
highest compliments! The Secretary of the Academy, who detests Father Secchi, will tell
the Academy about the matter, in which he will recount how it was I who introduced Rome
to celestial spectral analysis, and that the methods of observation are thanks to me. [20]

Janssen returned to Paris in April, but the matter of the telluric lines was far from
being resolved.

The Faulhorn and Lake Geneva

Whereas he had a credit of 1,200 F to go to Italy, in June 1864 [21] he was allocated
2,000 F by the Emperor Napoleon III’s new minister for public education, the historian
Victor Duruy, to travel to the Bernese Alps. Initially, he went to the summit of the
Faulhorn to continue his investigations:

Ascending a high mountain, which allows one to leave a significant portion of the atmo-
sphere below one, should result in diminishing even more the absorption phenomenon that
concerns us: and this is what I have observed. During the week that I stayed at the summit
of the Faulhorn, at an altitude of nearly 3,000 m, I noticed a general decrease in the solar
spectrum of all the dark rays of terrestrial origin. [22]

The penultimate, decisive experiment to be carried out was reproducing the telluric
lines with artificial light sources. Janssen went to the shores of Lake Geneva, profiting
from the great depth of water vapor that permanently lay above it.

The flames of a large bonfire of pine-wood on the pier at Nyon was studied from the tower
of the church of Saint-Pierre at Geneva. Close by, the flames did not exhibit any specific
alteration; the spectrum was perfectly well-known and continuous, whereas at Geneva,
21 kilometres from the bonfire at Nyon, the spectrum displayed the lines observed by
Mr Brewster at sunset. [...] I then asked myself to which elements in our atmosphere we
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should attribute this remarkable phenomenon. During the course of these studies, I was led
to [...] attribute this phenomenon to the water vapor that is widespread in our atmosphere.
[...] But there still remained one direct experiment to be carried out to demonstrate the
weight of these predictions. [23]

In the meantime, Janssen submitted a report to the Académie des sciences and
entered the Bordin Prize, the subject of which that year should relate to the “theory
of optical phenomena.” The memorandum “which particularly caught the attention
of the Commission” [24] — which consisted of MM. Pouillet, Foucault, Edmond
Becquerel, Babinet, and Fizeau (the rapporteur) — was identified as number 6, with
its topic given as “The study of Light will show us the physical organization of the
system of the world.” After having given a brief description of the six memoranda
that had been submitted anonymously to the Commission, the rapporteur stated,
regarding the session devoted to that particular submission that dealt with “the telluric
lines in the solar spectrum”:

Your commissioners were unanimous in recognizing the distinctive merit of this work, and
in considering it superior to those that we had previously analyzed; however, the majority
were of the opinion that several significant points needed to be covered to show the degree
of rigor and the extent of the developments that are appropriate to the subject. [25]

As a result, the sum of 3,000 F was divided between three candidates, and “an
award of 1,500 F is made to the author of memorandum number 6.” In other words:
It was good, but the applicant could and should do better...

The Gasworks at La Villette

Janssen had no laboratory. But never mind: he had contacts! In November 1865, he
introduced a course in general physics at the Ecole spéciale d’architecture, a post
that he retained until 1871, and it is worth spending a moment on the opening speech
that he gave. It was, in fact, the chance for him to express, loudly and strongly, the
place that physics should take alongside artistic subjects:

Let us never forget, however, that the architect is an artist and should remain so. This is
where the difficulties lie with your syllabus. Science and art, isn’t that a lot to ask? Also has
one not sometimes wondered whether such varied knowledge can really be held in a way
that will allow it to be applied fruitfully, and if there might not be an advantage, leaving the
field of art to the architect, if the engineer were not to be given everything in construction
relating to science. A moment’s thought is enough to show that such a division is impossible.
Indeed, how could an architect, entirely deprived of any scientific knowledge, take into
account, within the overall scheme of his work, the requirements that only science can
answer nowadays? [26]

And Janssen went on to discuss at length the aims of the programme by describ-
ing certain subjects where physics was involved: heat and the problems of expan-
sion and thermal conductivity of materials; electricity and lightning conductors;
acoustics and sound insulation for auditoria and meeting halls, as well as urban
dwellings; and finally, light and the problems of industrial and commercial lighting,
in particular that for locations devoted to sales.
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It was the Director of the Ecole who put Janssen in touch with the director of
Compagnie parisienne des gaz [Parisian Gas Company] and, in 1866, the gas works
at la Villette became the location for his experiments:

A sheet-metal tube, 37 metres long, buried in a box full of sawdust, and closed at each end
by strong glass windows, was filled with water vapor at a pressure of 7 atmospheres, from
a boiler at the works. [...] A beam of light provided by a set of 16 gas jets passed through
the tube, and could be analyzed on exit. The vapor imposed on the light most of the changes
that had been observed with the terrestrial atmosphere. [27]

The conclusion to be drawn was clear: it was water vapor, rather than any other
element in the air that acted to produce the telluric lines because “the effects of the
length of the tube and those of pressure were investigated. The lines developed as
the length increased and as the pressure was raised; they decreased when the oppo-
site occurred” [28]. And now that the spectrum of water vapor had been analyzed in
the laboratory, it would subsequently be possible to express with certainty, rather
than theories, about its presence in the universe:

It is, above all, in astronomy where it will be interesting to develop the results. Based on
accurate knowledge of the spectrum of water vapor, I am confident that I will soon be able
to give an opinion about the presence of this essential element for organic life in the atmo-
spheres of the planets and other celestial bodies. Even today, I can state that water vapor is
not part of the atmosphere of the Sun. [29]

During the meeting of the British Association for the Advancement of Science
(BAAS) at Nottingham in August 1866, “M. Huggins made the public announce-
ment of the discovery that had just been made on water vapor, ‘a discovery made by
a distinguished visitor present at this meeting’” [30] Janssen proudly reported to his
wife. William Huggins (Fig. 3.4) was a recognized authority in astronomical spec-
troscopy, and Janssen would thenceforth give great attention to his publications,
which Henriette translated for him.

He was happy, and forgave all his family for everything when he ended his
letters:

Lots of love:

1. Mother (a son’s heart full of respect)

2. Mme Janssen (a spouse’s heart that recalls only the good)

3. Mlle Antoinette (a father’s heart, blind to faults, and a Lynx when it comes to good
qualities). [31]

At Nottingham, he stayed with an English engineer, whose daughter took him on
a trip in a carriage, with a professor from Edinburgh to the home [Burgage Manor]
of Lord Byron: “There are constant invitations and counter-invitations. And with all
that, serious matters still go ahead” [32]. Indeed, it was suggested to Janssen that he
should be nominated as a foreign member of the Association, dispensing with sub-
scriptions. In London, he stopped to see Wheatstone, the physicist, who had invited
him; the Vice-President of the Royal Society, Gassiot; and also to visit the solar
observatory at Kew, where he very probably saw De La Rue.
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Fig. 3.4 Sir William Huggins. Astrophysical Journal, 1907. © Observatoire de Paris Library

The Trani Eclipse

An indefatigable traveler, Janssen left again in February 1867 on an expedition to
observe an annular eclipse the following month at Trani, in Italy, where crowds
besieged him:
At the moment of the eclipse the house where I was, was invaded and it was necessary to
send for the guard to prevent the rush. They took over my instruments, they jostled me,
insisted on looking through the large refractor: ‘Mossiou [Monsieur] let us see; Mossiou,
when will the Moon be in front of the Sun; Mossiou, what are you looking at there; Mossiou,

Mossiou! [...] But none of these hordes suspected that it was serious research, they believed
that they had the right to see through my instruments. [33]

The serious research concerned comparing the spectrum of the center of the Sun
with that at its limbs. By placing the slit of the spectroscope, at the instant of totality,
at the point where solar lines had been confirmed, Janssen was hoping to detect an
increase in the strength of the dark absorption lines at the limb, which would prove
the existence of a significant solar atmosphere, at a high temperature, “surrounding
a solid or liquid core, at the highest temperature one could imagine” [34], and thus
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even higher than that of the atmosphere, as Kirchhoff expressed it in “the most
probable hypothesis.” Consequently, he used a five-prism spectroscope to follow
several faint lines of iron in the Fraunhofer spectrum. He was lucky because the
weather cleared fortuitously at the time of the eclipse, but “these lines did not show
any detectable increase” [35]. Janssen, who remained cautious [36] because he had
not been able to observe the Sun’s extreme limb, was in fact very satisfied with these
results, which tended to invalidate Kirchhoff’s theory and confirm that of the
“Master,” Hervé Faye, professor at the Ecole polytechnique, which ascribed the
source of the non-telluric Fraunhofer lines to the photosphere itself. Faye did indeed
consider “the Sun as an essentially gaseous globe” with its own extremely high
temperature, whose “radiation to celestial space has caused cooling of the surface,
which, through condensation, has altered the gaseous elements in these regions
into the state of a solid dust or a liquid. [...] So, through a relative reduction in the
temperature, the gaseous globe is surrounded by a very luminous envelope: this is
the photosphere,’ the visible portion of the Sun” [37].

The Study of Volcanoes and the Invention
of the Brush Thermometer

From Trani, Janssen traveled to Greece, and in April 1867 he was on the island of
Santorini to study, by spectral analysis, the composition of the gases emitted by the
“flames of its volcano” [38]. The experiments were far from being easy to carry out,
and others were even more risky: to make magnetic observations, Janssen did not
hesitate to put himself at risk from “blocks of lava ejected higgledy-piggledy, with
burning and mephitic vapors and a wind that was frequently irresistible” [39].

It was for this expedition that Janssen invented the “brush thermometer.” This
clever instrument, which was designed to obtain the temperature of the surface of sea
and river water, was considered, in 1872, by its inventor to be “a gain for science.”

The new arrangement with this instrument consists of the fact that the bulb is held in the centre
of a brush, consisting of threads of hemp. This brush [...] which is fixed to the framework of
the thermometer, carries a lead collar. When the instrument is thrown into the water, the lead
collar pulls it down rapidly and vertically; the hemp threads immediately part, and the thermo-
metric reservoir is then in contact with the liquid, and takes its temperature. Equilibrium is
reached in a few seconds, and the thermometer may be withdrawn. [...] As soon as the instru-
ment is out of the water, the threads close on one another, surrounding the bulb and, by capillary
action, retain a considerable quantity of the liquid of which one requires the temperature.
The presence of this liquid [...] enables one to read the scale at one’s leisure. [40]

Warming by ambient air is compensated by cooling caused by evaporation, and
Janssen ascertained that the time required for reading was at least a quarter of that
required for warming to begin ...

>This name is quite old, because it was used by the German, Fischer, in May 1788: Fischer, “Ueber die
Sonnenflecken” in Astronomisches Jahrbuch fiir das Jahr 1791 (Berlin, 1788), 195-201, p. 197.
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Water Vapor in the Martian Atmosphere and Life
in the Universe

Janssen then left for Sicily, and after having made observations on Etna, staying at the
summit for 3 days, at Palermo and then Marseille in the return trip, he was in a position
to announce the presence of water vapor in the atmospheres of Mars and Saturn! And
so, “that there are powerful reasons for thinking that life is not the exclusive privilege
of our small earth, the younger sister of the great family of planets” [41].

When, in 1896, Flammarion asked Janssen for clarification on some historical
points, the reply was not long in coming, and Angelo Secchi’s perfidy resurfaced:

As far as the “minor, sensitive point” is concerned, believe me that it is nothing of the sort,
and that this point of scientific history is perfectly simple and clear. I discovered the telluric
lines in 1862 (CR June 1862) but did not announce the presence of water vapor in Mars until
1867 (CR T. 64, p. 1304) for the very good reason that until 1866 (CR T. 63, p. 289) I did
not know the spectrum of water vapor, the spectrum being given by the experiment using
the tube, 37 metres long, at a pressure of 6 atmospheres, at the works at La Villette. One
would not scientifically know [enough] to announce the presence of water vapor in any
planet before being in possession of this spectrum. Just as one could not announce the pres-
ence of iron in the solar atmosphere without knowing the spectrum of iron. But this is just
what Father Secchi did. [42]

Research Trips or Tourist Travels?

Having returned in June 1867, Janssen left again in July for the Azores, where he
was sent by the Académie des sciences on an expedition with his great friend, the
geophysicist Charles Sainte-Claire Deville (Fig. 3.5),° to again dedicate his time to
“applying physical research to the study of an active volcanic vent” [43].
Unfortunately, the eruption that had begun in June had ceased. Janssen contented
himself with magnetic studies, but not forgetting a small detective investigation of
exact witness accounts of the events of the preceding months.

Janssen then extended his trip to Portugal, where Deville left him, and then to
Spain. Henriette obviously found the time very, very long, and when her husband
wrote to her at the end of September to tell her about his tourist trip to Grenada, she
exploded:

It will soon be six months that I have been living with an old woman and a child, fighting
against the high cost of living to try to make ends meet, having no entertainment save what
I can give a six-year-old child, strictly observing the various prohibitions that you have
placed upon me. It was exactly the same during your trip to Italy, to Brittany, and England,
and I have had the grief, despite that, of seeing that you have almost always deliberately
doubled the length of your trips. [...] As far as travel is concerned, you make me live in

%The brother of the chemist Henri Sainte-Claire Deville.
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Fig. 3.5 Charles Sainte-
Claire Deville. Drawing by
Jules Janssen. © Library
of the Institut de France

hope, until I am so old as to be unable to do so. [...] It seems to me that you could see the
[whole of] south of Spain in a fortnight. Believe me, Jules, you neglect far too much [doing
anything ] that make your wife happy, and to satisfy her tastes to the best of your ability; this
is not the way to keep her young, happy, and in good health, and it seems to me that should
be part of your own happiness. There are men who leave their wives for mistresses; you do
it for journeys! [44]

Farther on, she again mentions her problems with money: “You only left me just
enough money for 3 months. The needs of the winter are beginning to be felt” and
she recounts a revealing “saying” of little Antoinette’s “I’m as cold as a poor man”!
The soup that the child was bored with obviously had not been enough to warm her.

Janssen would probably have been more annoyed than affected by these recrimi-
nations from his wife, but he was certainly extremely proud of the congratulations
that the Minister, Victor Duruy, sent him on the following 22 December, on receipt
of his report:

I have just read your memorandum with the greatest interest. You are following a fertile
path. Your research will eventually bring major results. Accept my congratulations and
believe me willing to help you in this task [45].
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Chapter 4

Janssen and the Solar Flames: The Key
Eclipse of 1868

“On m’a envoyé pour observer I’éclipse pendant 5 minutes et je
leur rapporte des Grandes Indes ’éclipse perpétuelle.”

[I was sent to observe the eclipse for 5 minutes and I am
bringing back for them from the Indies an eternal eclipse.]

Jules Janssen [1]

The request for help did not take long to arrive at Duruy’s office because the longest
total solar eclipse was due to occur on 18 August 1868. Whereas an ordinary eclipse
lasts between 2 and 3 min, the duration of this one would actually be 6 min 57 s
because the Sun would be almost as far from the Earth as it can be, and the Moon
almost as close as it can approach. The conditions were thus exceptionally favorable
for achieving spectral analysis of the Sun’s “flames,” the prominences, of which
Janssen wrote “the colour is sometimes red, sometimes pink, violet, peach, white,
and even black” [2]. In fact, if “the prominences consist of solid material, they will
give a continuous spectrum. Are they incandescent gas? The spectrum will consist
of brilliant lines, and the location of the lines will reveal, to an experienced eye, the
nature of the gas” [3]. This is what spectral analysis would enable one to determine.
But Janssen had only just enough time to prepare, because the line of visibility of
the eclipse’s totality lay across Asia, and it would be necessary to leave 2 months
before the event.

Preparations

While the British were getting organized to observe from India, the Germans from
Aden, and the Dutch from Celebes, France, which had initially thought to entrust
observations to seamen, rather than astronomers [4], vacillated. Being independent
of any institutions and, in particular, avoiding the authoritarian influence of the
director of the “Imperial” Paris Observatory, Le Verrier, Janssen dealt directly with
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Fig. 4.1 Victor Duruy.
Album Félix Potin.
© Author’s collection

the minister and his department that was responsible for expeditions. The order that
concerned him, and which sent him to British India, with a grant of 15,000 F, was
signed by Duruy on 9 March [5] (Fig. 4.1).

So, when Le Verrier approached him, Janssen could take pleasure in telling him
that it was too late:

I have received the letter in which you do me the honour of asking me to take part in a com-
mittee relating to the Eclipse next August. I myself, Monsieur, must leave immediately for
India, most particularly for the plateaus of High Asia, where I intend to carry out research
into both celestial and terrestrial Physics before observation of the eclipse. Being entirely
involved in preparations for this major voyage, it would be extremely difficult for me to
carry out the work of such a commission. I deeply regret not being able to give yet again
this proof of my devotion to our French Science, but I hope that it will be considered that
I am paying my debt in another form. [6]

A few days later, Duruy shook Le Verrier:

... let us try, by actual activity, to make up for these really annoying delays. The location
chosen will save time. Can you not find the means of adding spectroscopy and photography
to the purely astronomical observations [7],

and he matches this sensible piece of advice with another that is no less significant:
“A piece of good advice — Speak less ill of me [to the emperor], that does no good.”
Indeed, Napoleon III, who had followed Duruy’s university career with close atten-
tion, had entire confidence in his minister: “No minister ever had so much liberty
and was so little shackled by interference from the sovereign in his internal admin-
istration” [8] Duruy himself was to say.

Finally, Le Verrier, who had suffered plenty of other refusals, sent Edouard
Stephan, the young director of the Marseille Observatory, accompanied by his col-
leagues Georges Rayet and Félix Tisserand, to Siam (now Thailand), on the Malacca
peninsula, where they were met and accompanied by the king himself [9]. The decisions
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were not taken without bitter tensions. Duruy had to intervene once more, and
signed the order for the expedition on 29 May, that is, 2 months after Janssen’s.
The French team for Siam had the remarkable credit of 50,000 F, the third of the
Paris Observatory’s annual budget.

Because the date of the eclipse fell in the middle of the monsoon, “stations that
offered the most favorable chance were those that proved to be sheltered by a high
chain of mountains and the width of a major continent” [10]. Janssen decided
quickly: “As soon as the Bureau des longitudes and the Academy had done me the
honour of selecting me, I had no hesitation in choosing the eastern coast of Hindustan.
The station should be Masulipatam or nearby,” not far from Madras.

Leaving Paris on 16 June, Janssen took ship from Marseille on the 19th, with the
members of the other French expedition, from whom he parted in Ceylon. On his
arrival in Madras, he was received with the greatest courtesy by the British authorities,
partly thanks to the letters of recommendation from Warren De La Rue, with whom
he maintained extremely friendly relations. Despite the difficulties arising from the
moist heat and from the considerable amount of material that had been imported
(twice what was necessary, as a precautionary measure), Janssen arrived 2 weeks
early at Guntoor, the observing location finally selected, equidistant from the moun-
tains and the sea. There he found a family of French merchants, who had long been
established in the Indies, the Lefaucheurs, who offered him the whole of the first
floor of their house, the highest and best sited in the place, which was linked to a
terrace. It was thus there that Janssen observed the eclipse. “I am having a screen of
bamboos and mats made against the wind. We have the whole of an immense room
for our instruments. These families are proud and happy to receive us” [11], he
wrote to Henriette on 4 August.

Observation of the Eclipse

Janssen had four large 16-cm refractors at his disposal, together with a 21-cm
Foucault reflector, the mirror of which had been parabolized, free of charge, by
Martin, the optician. The refractors were cleverly interlinked, and the overall motion
was provided by a mechanism constructed by the brothers Brunner. Janssen, whose
only assistant was a cadet from the liner ['Impératrice, made the most of the abilities
of three members of the Lefaucheur family, whom he introduced to the tasks of
drawing and taking measurements!

It was known at that time that the lines that Fraunhofer called C (in the red) and
F (in the blue) were part of the spectral signature of hydrogen, its “identity card,”
while the D line (in the yellow) corresponded to sodium, and was in fact, two close
lines D, and D,, which had not been separated [by Fraunhofer] in 1814.

All the observers whose spectroscopes were directed at the assumed position of
the prominences, observed bright lines, of greater or lesser intensity, and
characteristic of gaseous emission. Whereas among the Britons, Lieutenant John
Herschel (son of Sir John and grandson of Sir William) saw three only (one of
which was in the red, closer to B than C; an orange one exactly on D; and a blue line
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almost on F); Norman Pogson saw five (one of which was yellow, on or near D, but
no red); and Colonel James Tennant (who was also at Guntoor) again five (one red,
one yellow, and one blue corresponding exactly with C, D and F), but with consider-
able difficulty; the Frenchman Rayet beat all records despite the absence of the red line
corresponding to C, observing nine (of which one yellow line corresponded to D).
Janssen himself saw only “five or six,” and moreover he only cites five colors,
without specifying their exact positions:

Two spectra, each consisting of five very brilliant lines (red, yellow, green, blue, and violet)
filled the spectral field, and replaced the prismatic image of the Sun, which had just disap-
peared. [...] These two spectra were caused by two magnificent prominences. [...] One of
them [...] resembled the flame from the fire of a forge. [...] The right-hand prominence [...]
presented the appearance of a range of snow-covered mountains ... [12]

The Discovery of the “Prominence Method”

What in fact struck him was, above all, the exceptional intensity of the lines, their
“brilliance” in the blue and in the red because analysis of the light “immediately
showed him that it consisted of an immense column of incandescent gas, primarily
consisting of hydrogen” [13]. He soon noticed that these lines were in the exact
position of the C and F lines, and it was those lines alone and, in particular, in the
red C line, in which he was interested. He also noted the similarities in the chemical
composition of the two prominences observed during the eclipse: their spectra
corresponded line for line. At the moment when the weather clouded over, just after
the eclipse, he exclaimed “I shall see these lines outside eclipses” [14]: he had just
discovered a method of observing prominences and the region immediately around
the Sun “at any time, without it being necessary to have recourse to interposing an
opaque body in front of the Sun” [15]. It was during the following night that he
perfected this. Here is how Janssen, as a lecturer, explained it during the course of a
meeting at the Sorbonne in 1870:

For a long time people had tried to see prominences outside eclipses. Stops at the focus of
refractors, coloured glasses, etc., have all been tried without success. The intense light from
the photosphere has always swamped the weak light from the prominences, above all
because of the illumination of our own atmosphere around the disk of the Sun. [...] But let
us interpose a prism. [...] The light from the Sun is approximately white; it is rich in all the
rays [of the spectrum], it is thus spread out by the prism. The prominences, by contrast,
contribute just a few simple lines,' their light is not weakened ... [16]

The very next day he implemented “the method” and was able to follow the
evolution of prominences with time, his eyes being fixed on the C line of hydrogen,
which we nowadays know as the Ha line.

"We would nowadays say “monochromatic lines.”
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Fig. 4.2 A prominence followed by Janssen on 4 September 1868. (Euvres scientifiques.
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I was able to witness phenomena revealed by a new eclipse that lasted all day. The prominences
seen the day before were greatly altered. [...] From that day until 4 September, I constantly
studied the Sun by this method. I have drawn charts of the prominences [...]. This period
[...] was like an eclipse that lasted seventeen days. [17] (Fig. 4.2)

Problems of Communication

Sent the day after the eclipse, the 19th, at midday, the telegram that Janssen wrote
in English and sent to his wife arrived in the morning of the 21st. But because
Janssen had used several French words, in particular “protubérances” instead of the
English word “prominences,” the Indians had problems transcribing it. The resulting
text that was transmitted was “Eclipse observée protu Berankees spectrum remark-
able and unexepcted [sic] protuberances gaseous nature” [18], and although a bit
surprising (after all, Le Moniteur translated it as: “eclipse observed at Rotaboranas™!)
it was perfectly comprehensible to scientists. It was thus known in France that it
has been fine at Guntoor, and that the Janssen expedition had been a success.
Henriette passed on the information to the French authorities and to British friends,
including Warren De La Rue, who thus received news from Janssen before that from
Tennant [19].

Everyone certainly wanted to know more, but Janssen remained astonishingly
silent. As we have seen, he was observing without a break, and drawing up charts,
and he only decided to write to his wife, to the Académie des sciences, to the Bureau
des longitudes, and to several friends, a month later, on 19 September, from the port
of Cocanada:

I have just arrived from the interior.” The eclipse was observed as you will have learned
from the telegram; but the most important thing, for which we should thank God, is that
I have discovered a method of studying prominences outside eclipses. [...] This method
will be epoch-making in science; to a certain extent it renders eclipses superfluous, and
enables studies to be carried out at any time. I am writing to my dear mother, who will be
extremely happy with this discovery by her son. [20]

2Guntoor, where he had observed the eclipse.
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Arriving at Calcutta at the beginning of October, he was more concerned to talk
about his hunting exploits during the trip: “On the way I shot storks, herons, and
water fowl. I also killed some enormous bats, the bodies of which looked like those
of foxes, and with terrible bites. I killed more than fifteen [21],” before mentioning
the problems of disseminating of his discovery, although subsequent events showed
that he should perhaps have given it more consideration: “If our beloved France can
be foremost in the observation of that eclipse, thanks to this discovery, which it is
improbable that others will have made, I shall be very happy and rewarded. Now
I need to make it widely known.”

In fact, thanks to the (normal) delays in the transport of post from India, his letters
of 19 September did not reach Paris until 24 October. The contents were made
known to the members of the Académie des sciences at their meeting on the 26th,
both by the permanent secretary and by Charles Sainte-Claire Deville.

Norman Lockyer Enters the Picture

Another communication on the same subject had, however, just been made at the
same meeting by Warren De La Rue. The latter informed the president of two letters
that he had received, one of 21 October from the physicist Balfour Stewart, who
announced that on 20 October, in London “Lockyer scored a success; he found red
flames with his new spectroscope” [22], the instrument having sufficient dispersion,
and which he had finally received a few days earlier. The second letter, dated 23
October, from Norman Lockyer himself, gave details. From this, it was learned that
Lockyer had put forward the idea of the method 2 years earlier, on 11 October 1866,
in a paper communicated to the Royal Society in London [23] ...

Very wisely, Faye, in full support of Janssen, immediately calmed the situation:

It is certain that the initial idea of the method by which M. Janssen first, and then M. Norman
Lockyer have succeeded, one in India on 19 August, and the other in England on 20 October,
to capture and measure previously invisible phenomena by means of spectroscopic analysis,
was devised and suggested first by M. Lockyer, but that this did not lead to any results. [...]
It was only when he knew, through French and British observers® of the eclipse, the detailed
nature of the spectrum of prominences, that he succeeded in finding signs of this spectrum
in England [...]. M. Janssen, for his part, found himself face to face with the revealing
phenomenon of the eclipse; he knew immediately how to interpret it; he succeeded being a
true master as well, and was the first to discover what had long been sought, but fruitlessly,
before him. [...] But instead of trying to proportion the merit of the discovery, and conse-
quently diminishing it, would it not be better to impartially attribute the whole honour to
both of these two men of science [...]? [24]

Charles Sainte-Claire Deville immediately went to see Henriette. He recounted
to her a comment about her husband that Faye had made to him on leaving the meeting:
“This man has a real genius for observation” [25], and he was anxious to be the first

3 Lockyer had, in fact, read Rayet’s report the day before.
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to tell her that Duruy would be sending Janssen the cross de la Légion d’honneur
within 3 days ... Jules would not have had to wait for very long following the recent,
unsuccessful proposal by 40 academicians, which Henriette had told him about on
15 August, and to which he had replied: “You are wrong to bother. Although according
the red ribbon all the justice and respect it merits, I consider that the decoration that
I received on 19 August is greater and will do me more honour” [26].

Henriette, who was obviously delighted with the good news, gave Antoinette the
present that she had promised if her father succeeded: permission to organize a
baptism ceremony for her doll [27], whose godmother would be Sainte-Claire
Deville’s daughter!

At that time, Janssen was at Calcutta, where he stayed for a month to get used to
the cold before leaving for the Himalaya: “it will be really nippy up the mountain”
[28] he had been told. While there, he took a bit more time to write, even sending
his cousin Geneviéve Elisa accounts of the region that he was visiting:

India is now a curious country, especially from the point of view of races and religions.
Studies that have been made are, unfortunately, very incomplete; that of the monuments is
still to be carried out. The English are only concerned with making money, and the other
peoples are indifferent. [29]

The Stay in the Himalaya

There were no echoes of the meeting of 26 October at the Académie des sciences
until he was at Simla, at an altitude of 8,000 ft (2,400 m), and it was doubtless,
thanks to Faye’s suggestion that he felt no animosity toward the “English scholar,”
whom he did not know, and whom Henriette spoke about to him without even giving
him the name. As such, he wrote, on 12 December, to the permanent secretary of the
Académie des sciences, Jean-Baptiste Dumas:

I cannot accept the far too flattering praise that M. Faye has heaped on the results of my
efforts, but I fully associate myself with that illustrious astronomer in applauding the suc-
cess of M. Norman Lockyer. Given his ignorance of the results that I had obtained in India,
this physicist fully deserved his achievement in obtaining, in an independent fashion, con-
firmation of his very sound predictions. [30]

He was not as pleasant to Henriette, who complained about his return being
deferred from month to month, and to whom he replied:

You can trust me; [ have started to acquire glory and position for you, you have all you need,
you have an interesting child to raise, you can do good, etc., and still you complain! But that
is to tempt God. Do you want everything without any sacrifice? I beg you, once for all, show
more courage and await my return with cheerfulness, work and spirit. [31]

Others were taken to task, such as Le Verrier, which was not surprising, but so
was Rayet:

The observation by M. Rayet is extremely mediocre; he did not even see that it was hydrogen,
and reported B for C. His cross-shaped slit with the solar crescent was a poor arrangement,
etc. M. Leverrier [sic] got him a decoration because I had one, through jealousy — that man
is pitiable. [32]
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For Janssen, one good piece of news brought others: he was proposed for the
Académie des sciences on 7 December, which was an honor, even if the chances of
success were non-existent on that occasion and, on 5 January Henriette learned that
the major astronomy prize of the Académie des sciences, the Lalande Prize, was
going to be awarded to him [33]. What is more, the Académie des sciences would
increase the sum from 600 F to 2,000 F!* [34] Henriette, who, since 16 June 1868
[35], had power of attorney over all the marriage’s assets, was thus able to pay her
next month’s rent (225 F per month) without having to borrow from her brother ...

On his mountain, Janssen worked “under conditions of atmospheric dryness
that were exceptionally favorable for his spectral and hygroscopic research,” and
rejoiced in them: “I have superb weather and am gaining a marvelous advantage
over M. Lockyer, who must now be under a curtain of fog” [36]. However, he allowed
himself one unexpected distraction:

I am on what is known as the Mountain of the Monkeys. There’s a small female monkey
that amuses me with her tricks and who likes me. During the day she plays in a large oak
that is opposite my door. She is a quadrumanous monkey with marvelously formed hands.
And so nimble! And what mischievousness! This is my main distraction. [37]

In a letter of 8 January, he announces the discovery of “prominence material
around the whole of the solar disk, where it makes a form of continuous ring of
which the prominences are just the most salient portions” [38]. He arrived at this
result by using colored glasses or else opaque or semi-transparent diaphragms, and
by placing the slit of his spectroscope, not (as formerly) perpendicular to the promi-
nences, but tangential to the disk of the Sun [39]. However, when he prudently sent
confirmation of the new discovery by telegraph on 12 January: “Confirmation of the
existence of a hydrogenous atmosphere around the Sun. Relationship between the
presence of spots and prominences” [40], he did not suspect that he had been antici-
pated by Lockyer, and which he willingly acknowledged subsequently:

M. Lockyer had noted the presence of this atmosphere back in November. I anticipated him
by two months in discovering the method; he has anticipated me by one month in finding
the Sun’s hydrogen atmosphere, which he has called the chromosphere [41, 42].

Curiously, it was between Huggins and Lockyer that a quarrel arose [43] because
Huggins claimed priority for the idea of the famous “method”! For Janssen and
Lockyer, however, the events of 1868 marked the beginning of a deep friendship,
undoubtedly encouraged by the unorthodox path that each had followed (Lockyer
began his career as an amateur astronomer while he was employed by the War
Office), and sealed forever by the fine medal that the Académie des sciences had
struck a few years later, in 1872. This medal has the profiles of the two scientists on
the obverse, while on the reverse, Apollo’s chariot passes in front of the eclipsed
Sun. The god is pointing to the prominences with his right index finger, and the date
of the 18 August is also stated on the reverse (Fig. 4.3). This annoyed Lockyer
slightly, but Janssen explained that it was Jean-Baptiste Dumas, the permanent sec-
retary to the Académie des sciences who had the idea of the medal, and that he

*In fact, 2,500 F would be awarded to Janssen at the meeting of 7 June.
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Fig. 4.3 The Janssen—Lockyer Medal: the profiles of the two scientists and Apollo’s chariot passing
in front of the Sun (top and bottom). © Author’s collection
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wanted to commemorate the fact that it was the eclipse that led to the discovery
[44]. When Janssen sent the medal to Lockyer, it was with the following words:
“English science has always shown great sympathy towards me of which I am
proud; please receive in return this evidence of the great esteem that we have of you
in France” [45]. Lockyer hurried to express the pleasure that he felt in the fact that
“the work it commemorates has been accomplished with such a noble fellow as
yourself” [46].

Janssen was keen to extend his stay in High Asia to study not just the spectra of
the planets and stars, searching for water vapor (which he found), but also the higher
reaches of our own atmosphere. But funds were lacking. He wrote to Duruy, who
hastened to help him, whereas Faye and Dumas thought that his presence in Paris
would be more useful. On 30 January, the minister wrote to Dumas: “The results of this
expedition are assuming such importance that it seems to me to be urgent to authorize
M. Janssen to continue. I am writing to him by telegraph to continue his research
and that the necessary funds will be placed at his disposal” [47]. On 6 February,
5,000 F were released!

Henriette met the minister to receive this money, and in April Faye confided in her:

Before this expedition, M. Janssen was known as a talented person, and highly intelligent,
but now, he has made a name for himself, he is perfectly set. He has, he added laughing, got
things in a bag. His observations of the eclipse succeeded perfectly, whereas the expedition
to Malacca has returned sheepishly; the English themselves achieved very little; and when
he made his discovery he far exceeded the aims of his expedition. [48]

Later, Janssen would never forget the effective support from the minister: “We, the
French observers, must recognize that to M. Duruy we owe the fact that we have had
favourable conditions to sustain the scientific struggle that arose between scholarly
nations regarding the great astronomical phenomenon of 1868 [49].

The Principle of the Spectrohelioscope

Janssen did not return to France until the end of July, and in August he did not travel
to the United States to experience the eclipse during which the American astronomers
Young and Harkness observed, for the first time, in emission, an unknown green line
in the corona (then christened “line 1474 because of its location on Kirchhoff’s
scale, and subsequently, in 1882, the “coronium line”’).> At the time he was in England,
at Exeter, with Henriette and Antoinette. The annual meeting of the BAAS was
being held there, and Janssen intended to describe his recent discoveries. These
included a short paper that was slightly more detailed than the one presented to the
Académie des sciences on 11 January [50], on a “method of observing monochro-
matic images of luminous objects”, which, “applied to the Sun, can provide images
of the whole of prominences” [51]. To do this, Janssen suggested placing a second
slit at the exit of the spectroscope, on the monochromatic image of the entrance slit,

>We now know that it is a line emitted by an atom of iron, 13 times ionized (Fe XIV).
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where the image of the Sun was formed. “If we now imagine that the spectroscope
turning around an axis through the two slits, then the various portions of the luminous
image [of the Sun] will successively produce their monochromatic line in the
examining telescope, and if the relative movement is sufficiently rapid, the succession
of all these lines will produce an overall impression that will be the image [of the
Sun], created by rays of a single refrangibility” [52]. In other words, if the motion
is sufficiently fast to obtain persistence of vision of the impressions on the retina, the
trick will work! This is nothing less than the description of the principle of the spectro-
heliograph, which was perfected at the beginning of the 1890s by Hale in the United
States and Deslandres in Paris, and interest in which has never flagged. But it would
have been obvious that Janssen’s suggestion was directed at colleagues who would be
expected to understand, and not to the general public.

At Exeter, Janssen became acquainted with Lockyer, and the two families subse-
quently met again in London.

Janssen and the Helium that He Did Not Discover

Janssen is frequently attributed with the discovery of helium during the course
of this eclipse. It was not so, but what role did Janssen play in the affair? In all prob-
ability, it was simply that of a mere expert in “observational skill.”

In fact, on 18 August, all the observers, including Janssen, mentioned a yellow
line observed in the spectrum of the prominences, but no one was able to give the
exact position of the line. It was Lockyer who really became concerned about it
after 20 October, thinking about it calmly in London, and after having read the
report from his colleagues, and from whom he had probably requested further infor-
mation. He established positively that this line did not coincide with the D, and D,
sodium doublet. The line, which he called D, to distinguish it, was “more refrangible,”
which means that it had a shorter wavelength than the other two. It seems obvious
that Janssen was replying to a specific query that he had received, when he asked
Charles Sainte-Claire Deville to bring the attention of the Académie des sciences
the following passage from his letter of 19 December 1868 (which has never been
published): “Several observers have claimed the bright D line as forming part of the
spectrum of the prominences on 18 August. The bright yellow line did indeed lie
very close to D, but the light was more refrangible than those of the D lines. My
subsequent studies of the Sun have shown the accuracy of what I state here” [53]. It also
appears perfectly clear that it was thanks to his observations made after the eclipse
that he could be so sure of what he stated, but he never returned to the subject.

Lockyer, for his part, wanted to identify the line and, in collaboration with the
chemist Edward Frankland, tried to observe it in the laboratory, thinking at first that
it was a hydrogen line that was not emitted under the same conditions as the C and
F lines. In view of the total failure of the experiments, Lockyer decided to christen
the unknown solar element that emitted the line “helium.”

It was only in 1895 that helium was extracted from a mineral, cleveite, by William
Ramsay, and was thus identified as being a terrestrial element.
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Lockyer did not mention Janssen in the article on the history of helium that he
published in 1896 [54] in his journal Nature,® and Janssen certainly never claimed
the discovery of this gas, in which he appeared so disinterested that one might won-
der if he ever spoke its name. He did, and three times at least: the first under indisput-
able circumstances in 1896, because it was on the occasion of the award of the
Académie des sciences Janssen Prize to Deslandres, who had indeed specifically
identified in cleveite two other solar lines caused by helium [55]; the second citation
occurred during the course of a public lecture on the constitution of the Sun and on
the Mont-Blanc Observatory, which Janssen gave in Rouen in 1901 [56]; and finally,
helium is definitely given due prominence in the account of the eclipse of 1905.
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Chapter 5
The Eclipse of 1870, Balloons,
and Patriotic Missions

“Le XXe siecle [...] verra réalisées les grandes applications
de la navigation aérienne, et I’atmospheére terrestre sillonnée
par des appareils qui en prendront définitivement possession.”

[The 20th century [...] will see the realization of major
applications of aerial navigation, and the terrestrial
atmosphere will be furrowed by devices that will take complete
possession of it.]

Jules Janssen [1]

In 1868, the spectral analysis of prominences had monopolized his efforts and, as
Janssen stated in 1870, “the magnificent halo of light that surrounds the eclipsed
Sun, and which is generally termed the aureole [...] was, of necessity, neglected and
reserved for later study” [2].

Departure from Besieged Paris on Board the Balloon Le Volta

The first favorable occasion that would enable him to devote himself to this issue
was the total eclipse of 22 December 1870, visible in the Mediterranean basin.
Janssen decided to travel to Oran to observe it. But how could he get through the
Prussian lines that were then encircling Paris? His British colleagues made every
effort and obtained a special safe-conduct from Bismarck, but Janssen was too much
of a patriot to make use of it, especially as he was responsible for transmitting a
verbal message to Gambetta, the Minister of the Interior and acting Minister of War,
who had rejoined the “délégation de Tours™' by balloon the preceding 7 October.
The only solution was the same: an aeronautical trip. At the request of the Académie

"Members of the acting government, who had withdrawn to Tours (235 km south-west of Paris).

F. Launay, The Astronomer Jules Janssen: A Globetrotter of Celestial Physics, 49
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Fig. 5.1 Janssen taking off
from besieged Paris on board
the Volta, 2 December 1870.
Tablet at the base of the
statue. © Paris Observatory
Library

des sciences, the Minister for Public Education, Worship and Fine Arts, Jules Simon,
entrusted the mission to Janssen, had 5,000 F allocated to him, taken from the residue
of the Montyon Fund (the founder, among other schemes, of the “prix de vertu”
[virtue] award given by the Institut de France) and, as a bonus, offered him the balloon!
Janssen had no experience in the matter, but that didn’t put him off:

I had never made a free ascent, and for some time Paris had no longer had any experienced
aeronaut to send to the provinces, but I did not feel I should let myself be stopped by this
difficulty, and, being convinced that theoretical knowledge, carefully acquired, and experi-
ence in travel would suffice to give me the confidence and the necessary inspiration to
control my aerostat properly, I undertook its supervision. I believe that the results have
shown that I was right. [3]

Janssen took off, then, from the Godard workshop at the Gare d’Orléans (now
the Gare d’Austerlitz) on 2 December 1870 at 6 o’clock in the morning (Fig. 5.1).
He was on board the Volta, with a single companion, a sailor named Chapelain.

The permanent secretary of the Académie des sciences, Jean-Baptiste Dumas
witnessed the departure, together with his son-in-law Hervé Mangon, director of the
Conservatoire des arts et métiers, Charles Sainte-Claire Deville, and other notables.

The signal is given, and the balloon rises slowly [...]. However, the dawn was beginning to
break and was already coloring the area to the east with a whitish tint that was growing
rapidly. But this glimmer existed only for us: Paris was still in darkness and was visible only
through punctuated lines of fiery light that picked out its major arteries.
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The contrasting impressions that the lower regions presented relative to ours were
striking: below our feet, below a heavy, dark atmosphere, were the night-time trappings
of a great city, whose reddish and volcanic fires kindled the idea of a lower world with
its appetites, passions, violence, and misery. And what a coincidence! Was Paris not at
that very moment struggling against the fierce grip of its enemies. But if, breaking away
from these ideas, we returned our view to our pure, translucent region, already flooded
with the light of dawn, what a contrast and what an enormous relief! One felt lightened, and
filled with a feeling of indefinable purity which gently led thoughts to an extra-terrestrial
order of ideas. But it was necessary to avoid these impressions and think of controlling
the balloon. [4]

The flight was carried out without any difficulty at all, and the aerostat, which had
risen to about 2,000 m, descended at the end of the morning at a small village in the
Saint-Nazaire district, without injuries or breakages, and despite the high winds that
were then raging. The travelers had covered 400 km in 5%h. “That was an average
speed of 76 km, or nearly 20 leagues, per hour” [5].

Meanwhile, farmers arrived from all directions, and in an instant we were in the middle of
a crowd that pressed in on and suffocated us. These nice people had never seen a balloon.
They overwhelmed us with questions: [...] Monsieur, you have come from Paris, is it suffering
a lot; have they got food supplies for long? [6]

Janssen and his companion had to answer the patriotic anxiety of the local inhab-
itants, with no interruption other than a lunch that was greatly appreciated by the
Parisians, because it included eggs, butter, and chicken, before they were escorted
to the station, where the balloon and its precious cargo were awaiting them.

The Mission to the Government

A special train then took Janssen to Nantes from whence he reached Tours. It was
11 in the evening when he arrived and was able to deliver his message to Gambetta.
The existence of this diplomatic mission was obviously not revealed immediately,
and this is why, much later, Janssen’s friends on the other side of the Channel, and
Lockyer in particular, never knew if the Prussian safe-conduct had reached him.
Indeed, it was only when he came to write Janssen’s obituary for the Royal Society
(the British equivalent of the Académie des sciences) that Sir Norman wrote to
Madame Janssen to ask her for details, and received the following reply from her
(Fig. 5.2):

Monsieur Janssen knew of the steps taken by your government to obtain free passage for
him from M. de Bismarck but, morally, he could not profit from it; having been entrusted
by General Trochu and Jules Simon with a verbal assignment to contact Gambetta at Tours,
where the Government of National Defense was located, he hastened to leave without
awaiting the reply from M. de Bismarck. But he was, believe me, exceptionally grateful to
the British Government, whose esteem and generosity he always appreciated, as well as to
you, who took such a large part in the matter. As soon as he arrived at Tours, he went to see
Gambetta before traveling to Algeria, and for a number of years it was not possible for the
particular circumstances of his departure to be made known. [7]
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Fig. 5.2 Jules Simon (left) and Léon Gambetta (right). Album Félix Potin. © Author’s collection

The day after the flight, before leaving for Marseille via Bordeaux, and then for
Oran, Janssen met Adolphe Thiers. “This visit,” he said “was the beginning of the
extremely pleasant and precious relationship that I had with this great statesman” [8].

The Scientific Mission and the Invention
of the Aeronautical Compass

Inflated by lighting gas, like all the balloons used during the siege of Paris, Le Volta,
which had a capacity of 2,000 m?, had a lifting power of about 1,400 kg. Taking
account of the weight of the balloon and of the basket (520 kg), that of the ballast
(570 kg) and of the travelers (150 kg), the weight of any instruments could not
exceed 160 kg, “a difficulty that appeared insurmountable in the eyes of some
members of official circles” [9], as Janssen explained. To him, as we know, nothing
was insurmountable. All that was necessary was to get himself appropriately orga-
nized. So Janssen carried just the essential elements of his instruments, “intending
to complete them in a major city.” He placed one instrument per case, and each case
was padded externally such as to be able to withstand a fall of some 10 m onto the
ground without damage. And this is how he transported, apart from tools, a 37-cm
aperture reflector, a 16-cm reflector, a 108-mm refractor, and a collection of spectro-
scopes, polarimeters, and other barometers.

At Oran, everything was ready to study the solar halo, but the overcast sky at the
time of the eclipse unfortunately prevented any observations whatsoever, neither for
Janssen nor for the members of the British expedition who had chosen the same site:
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Huggins, Tyndall, and Admiral Ommaney. Lockyer had no better luck in Sicily,
where he had the additional misfortune of suffering shipwreck [10]! The American,
Young, made a particularly significant observation, however, because he observed a
reversal of the spectrum at the base of the chromosphere [11], which confirmed
Kirchhoff’s theory.

Nevertheless, Janssen had not wasted his time as far as scientific matters were
concerned because during the flight he conceived a new instrument: the “aeronautical
compass,” designed to give the direction and speed of aerostats. “Struck by the acci-
dents and even tragedies that have occurred as a result of the ignorance of the track
followed by the aerostat, I attempted to fill this lacuna” [12] Janssen wrote simply
to Dumas on 19 February 1871, from Bordeaux.

The Stay at Bordeaux

After his return from Algeria, Janssen did not, in fact, return to Paris. From Marseille,
he traveled to Bordeaux, where he found the provisional government, which had left
Tours. Once there, his stay became prolonged.

Once again, Henriette was separated from her husband and, at that period, the
circumstances were particularly dramatic. At the beginning of the Franco-Prussian
War, in August 1870, the Janssens had entrusted their daughter Antoinette to Henriette’s
sister, Caroline Blémont, who had withdrawn with her daughters to Le Havre and
her brother’s house. Henriette, who was then 42 years old, was pregnant again and,
as with her first pregnancy, had a stillborn child the following 12 September [13].
After her husband’s departure, she thus remained in Paris with the sole family member
being her 81-year-old mother-in-law, and any news took a long time to arrive — if it
arrived at all. In fact, the “pigeon telegraph” that Janssen used was far from functioning
perfectly. It was perhaps worse when news arrived distorted: although on the 16th it
was announced that the Volta had landed at Saint-Nazaire without accident, the paper
Le Temps published a completely inaccurate account on the 29th of a meeting at the
Académie des sciences where it had been stated that all Janssen’s instruments had
been broken in landing. Henriette was shaken by the thought of the shock that Janssen
must have sustained. In addition, in Paris, where a smallpox epidemic was spreading,
the cold intensified (the ground was frozen to a depth of 50 cm after 21 December),
and the bombardments started on 5 January 1871. It was the very next day, about 4 or
6 o’clock in the morning, that “in her sleep and without giving the slightest sign” [14]
Janssen’s mother expired peacefully. Luckily, Henriette still had her maid to help her,
and the cousin Eugeéne Janssen was able to deal with the burial at the Montmartre
cemetery. Henriette wrote letter after letter to her husband. The missives left by balloon,
but more than half of them never arrived. Henriette, for her part, received no news
from her husband until 7 February, when he was in Bordeaux. Bound up in all sorts of
tasks, Jules obviously did not understand the situation in the capital, nor the difficulty
of communications because he dared to complain about not receiving enough letters,
and too many letters that consisted of just a single page! He demanded details on
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all sorts of matters while Henriette continued to repeat at length the sad news, both
personal and about the Siege, while his letters to her remained laconic. He even refused
to give his address. Although officially occupied with balloons, there was no doubt
that he was also playing a significant role for the government, as during the months
before his departure. When his statue was dedicated, Prince Roland Bonaparte did
indeed declare: “During the terrible year, he devoted himself to creating and supervising
military observation posts” [15]. On 1 February, Janssen confided in Henriette:

I am currently at Bordeaux where I am of use: I shall stay here until the end of events. You
know that they are going to convene a National Assembly here. I have struck up a friendship
with M. Thiers. I visit him in the evenings, as a family friend: we talk about science, history,
and art. I revel in the marvelous organization [of his mind], which tackles everything with
such a rapid and sure comprehension. He knew my work, and welcomed me with particular
distinction. [16]

Things became a little clearer somewhat later: “It may become important for me
to be here where the government is” [17] he wrote on 20 February.

Henriette was prepared to accept the situation, provided that her husband should
make himself clear, and that he should allow her to join him at Bordeaux, or to
return to her family and Antoinette at Le Havre; but it seemed that he wanted neither
one nor the other. Henriette bravely concerned herself with the little female monkey
that had been brought back from India, who behaved herself perfectly, but she herself
became more and more unwell. Given the circumstances, it was enough to depress
anyone. On 1 March, which she called “a day of mourning” because it was the day
on which the capitulation was ratified by the Assemblée Nationale, she could not
stand it any longer:

If you go to England or if your duty retains you at Bordeaux, I shall come to join you if you
call; if not I shall leave for Le Havre. Tell me clearly which plan I should adopt, but don’t
lose sight of the fact that I cannot remain alone any longer. Take account of the difference
between our two natures; I am a woman, and perhaps, possibly, even a weak woman in every
sense of the word, but the day that I cease to live from the heart, everything within me will
be shattered. I want to be loved, and everything I do is for that, and I want to live with those
who love me. I see human existence now as being too short to think and act differently. — As for
our unhappy country, let M. Thiers return from Bordeaux as quickly as possible, because
his presence ought to deliver us from our base and harsh enemies. Paris is in mourning just
as long as their feet trample our soil, which is soiled by their presence. [18]

It was only on the 2 March that Janssen finally said that he was living at the state
primary school. His departure had been decided: “Peace having been made (voted
for yesterday), I have no more need to be here, and I shall not leave you alone, my
dear plaintiff, any longer than I need to complete my duties” [19]. After a brief
encounter between the couple during March, on the 25th, Henriette was at Le Havre,
where she recovered, and Jules, who was “extremely vigorous,” whereas he had
been unwell at Bordeaux, had left for London on a new mission, which was to last
more than a month, and a few additional days in July! He was officially charged by
the minister to study the astronomical institutions in England [20], and he certainly
intended, once there, to develop greatly his relationships with English colleagues,
and to become acquainted with the Royal Society.
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While Paris lived through difficult times under the Commune, Janssen was indeed
well received in London. He was impressed by a meeting of the Royal Society which
had “a lot of style. The President in a monumental chair surmounted by the arms of
England, a great silver mace on a long velvet cushion, etc., and the portrait of Newton
above the President” [21]. He not only met many “scholars,” who generally extended
an invitation to him: Warren De La Rue, Tyndall, Wheatstone, the chemist Williamson
(“Yesterday I dined at Mr Williamson’s. His daughter is very pretty, brunette, and
about the same height at Antoinette. — Madame is tall and good-looking. — Great
luxury, as always” [22]), Lockyer, General Sabine (President of the Royal Society),
Admiral Ommaney, but also the widow of Admiral Manners, who was none other
than the daughter of the Marquis of No€. She gave him a letter of introduction to her
brother, Count Amédée de No€, who was the celebrated humorist Cham, whom
Janssen wanted to know “because of his delightful sense of criticism” [23]. He also
went to Tulse Hill, the private observatory of Huggins, who was the same age as him,
but who had yet to marry: “Two days ago I visited M. Huggins 4 miles from London.
He is a bachelor, and lives in a delightful house full of objets d’art. I saw the refractor
that was built at the Royal Society’s expense; it is magnificent” [24].

Janssen, who represented France, took his role very seriously:

Because my trip is truly a scientific mission. I am taking notes on the establishments, the
instruments, the work, etc., and if, in the work of reorganizing France, anyone should con-
sider consulting me, I would be able to give good advice. Yesterday I was at the astronomical
society’s dinner,> with MM. De La Rue and Lockyer. There were speeches. I stressed the
necessity for England to see the Government intervene in the matter of science and to support
scientists. I was extremely emphatic about this, and the wish was expressed that I would give
my advice to the Commission that the Government has established to carry out an enquiry
on this subject. After the dinner we went to the Society’s main building, where I saw the
principal London astronomers. The President informed the meeting of my presence, and
everyone tapped their umbrellas on the floor as a sort of greeting to the Queen. I was invited
to speak and I spoke about the next eclipse and the arrangements that should be made. [25]

Janssen was, of course, on a scientific mission, but that did not prevent him from
attending a concert, ensuring, however, that he had the benefit of a half-price seat,
an onerous condition that was forced on men of science:

As I could not hear that beautiful music with you, my dear companion and friend, I am
writing to you with my head still full of the beautiful motifs. I have just heard Les Huguenots
with Patti. It only cost me 2 schillings [sic] and six pence, because I went to the hall, which
is a 5-shilling one, and I cleverly profited from the English custom of only paying half-price
once the curtain has risen. — See to what men of science are reduced — who are said to bring
honor to one’s country — in the year of grace, or rather disgrace, 1871! — We are the ones
who should establish the Commune and erect barricades against a blind and ungrateful
Society. But let’s forget all that. Our reward is found within ourselves [26].

As far as the performance was concerned, he added:

I return to Patti, whom I had never heard, but whom we shall hear — you understand me?
— although this singer is not to my taste (far from it). I find that she has a great voice, espe-
cially in the upper register where she produces notes of great brilliance and power, but she

20f the RAS Club, a select group of Fellows, not a formal dinner of the whole Society.
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does not have a very great range, from what I could tell from hearing her just once. Above
all, however, I would condemn her for lacking in feeling — what one might call soul — which
should always dominate and guide the performance, and without which no one is a great
artist. — Dupré [sic, instead of Duprez] was a great artist, because science, art, and feeling
never left him. — Patti triumphantly projects an exemplary singing exercise, where she per-
forms material of great vocal difficulty, but it is more of a physical triumph, which leaves
me rather cold. — But the surroundings are so fine, the singers around her so good, and the
orchestra is so well directed in support of her and to increase the esteem in which she is
held, that, overall, such an evening was the greatest pleasure!

Janssen Awarded a Doctorate at Edinburgh

Janssen crossed the Channel again in July, when he attended the BAAS meeting
in Edinburgh, where he was to be made Doctor of Laws on 1 August.

That’s the ceremony over. I put on the gown this morning. We were placed around the Lord
Justice General on a dais — in front there was a fine audience of students, ladies, etc. An account
of my work was read out in public — Santorin, atmospheric lines, the Faulhorn, Lake Geneva,
the experiments at La Villette, and the prominence method in India. And then the Siege of
Paris and my departure in the balloon. — All this with great praise, all fiercely applauded —
especially when it came to the balloon, when the applause lasted several minutes. After this
eulogy, the Chancellor placed the cap on my head and then I was invested with a sort of
stole in blue silk, and I sat down. So I am now honorary doctor of the University of
Edinburgh, of which the great Brewster was Principal at the end of his life. A number of the
most eminent British scholars were honored at the same time as me, notably Huggins and
also Joule, one of the proponents of the mechanical theory of heat. [27]

That same evening, more good news arrived from the Royal Astronomical Society:

M. Pritchard has informed me that the Astronomical Society has nominated me as a Foreign
Associate at a first meeting. There has to be a second, and then I will be sent the certificate.
That will take time, but it will be a considerable achievement, because there are just one or
two French astronomers who have been accorded this honor. [28]

Two days later, Janssen gave an account of his balloon voyage. Among the audi-
ence was Dom Pedro II, the Emperor of Brazil, a great enthusiast of science, whose
acquaintance Janssen made. Janssen was more than satisfied by his trip:

I am about the only scientist representing France at the meeting. I have been received and

congratulated in an extremely friendly manner. [...] Overall, I am very pleased; I have

arrived at the end I hoped to achieve: representing my country and getting myself accepted
by foreigners. [29]

Janssen and Aeronautics

The escape from Paris was the only balloon flight that Janssen made, but for him,
this epic, which so impressed the masses, represented the beginning of a sustained
and visionary interest in aeronautics.
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In 1873, when he was the first chairman of the infant Société francaise de navigation
aérienne, he represented the overall approval that aerostatics naturally acquired,
which had been initiated “chez nous” [i.e., in France], and which obviously devel-
oped during the Siege. But he noted that the aerostat and the researchers who wanted
to use it had before them “an immense field of study, and a whole science to create.
[...] The field is extremely rich, it is completely virgin territory, and the first to
launch themselves into it, if they are educated, persistent, and courageous, will
make major discoveries” [30].

Janssen suggested dividing the work of the society into three types of study: “First
Aeronautics as applied to military purposes; Second Aeronautics applied to meteo-
rology; and Third Aeronautics as such, and techniques, which might be linked to all
the problems arising from the study of the flight of birds, the direction of flight, etc.”

Very soon, although he did not “fly” himself, he commissioned aeronauts to carry
out research for him. Thus on 22 March 1874, he asked Joseph Crocé-Spinelli, the
inventor of the water velocipede and who suggested the variable-pitch propeller, to
make spectroscopic observations of water vapor: “It is a question of knowing whether,
in the upper regions above the observer’s head, there still exists a significant quantity of
water vapor” [31]. Janssen recommended observing the strongest lines in the spectrum.
The balloon ascended to 7,500 m, and “the lines weakened as one ascended, and above
7,000 m [...] M. Crocé-Spinelli found that they disappeared completely from the spec-
trum, although the light was very strong, and the neighboring lines, notably F, were very
clearly perceptible” [32]. Also on board L’Etoile polaire was Théodore Sivel, a former
ship’s navigator and the inventor of a [nautical] conical anchor and an improved guide-
rope — a rope that is trailed on the ground when a balloon lands, to decrease its speed
and assist the final descent — fitted with a device to increase drag. Regrettably, the two
aeronauts died on 15 April 1875, on board the balloon Le Zénith, when only the third
aeronaut, the chemist who founded the journal La Nature, Gaston Tissandier, was still
alive when the landing took place some 250 km from Paris, as the crow flies. The maxi-
mum altitude of 8,601 m that the balloon reached, and which was fatal for the two men,
was confirmed when closed and sealed boxes, containing “barometric witness tubes,
devised by M. Janssen, and already used by Sivel and Crocé-Spinelli during their ascent
to 7,500 m” [33] (in 1874), were subsequently opened in the laboratory. The tubes in
question, 50-cm long, were originally filled with mercury. The clever part was that at
their base there was a capillary section, curved upward and open at the tip, from which
the mercury could escape as the pressure dropped during the ascent. On the return, all
that was required was to create a (partial) vacuum in the laboratory? at the bottom, until
the mercury, which had risen again when the basket returned to the ground, was just
level with the end of the capillary. The tube was then in exactly the same state as it was
when the maximum altitude was attained, which could thus be determined precisely.

Later, Janssen was in an ideal position at Meudon to follow the evolution of
aerostatics, which had been carried out there ever since 1793 when, at the sugges-
tion of Gaspard Monge, the Comité de salut public created in the “Maison Nationale
de Meudon” (the chateau neuf), a national establishment where the first military

*In this case it was the laboratory of Marcelin Berthelot.
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aerostat had been created [34]. In 1875, a “Committee for communications by aerial
means” was established, with Colonel Laussedat as President and a graduate of the
Ecole Polytechnique, Captain Charles Renard of the Engineers as Secretary. The
activity at Meudon picked up again because around the Chalais pond there were
workshops available, which Renard requested should be allocated to the group. This
happened in 1877, thanks to the support of Gambetta: the Central Establishment for
Military Aerostation was born. There, Charles Renard, his brother Paul (also a graduate
of the Ecole Polytechnique), and the engineer Arthur Krebs, carried out their work
with dedication and enthusiasm. In 1885, the large dirigible La France was completed
after several modifications. On board, Charles Renard and Krebs made seven flights
around a closed circuit, a milestone in the history of aerostatics, since the very first
flight on 9 August 1884. Aware of the significance of the event, Janssen “arranged,
at the Meudon Observatory [which he directed], for the necessary arrangements to
be made to obtain photographs. On 23 September 1885, as the balloon was returning
to Chalais, a good image was obtained, which was used to make a photogravure plate,”
which he exhibited to the Académie des sciences [35].

In his speech at the opening of the International Congress of Aeronautics and
Pigeon-fancying, which was held in Paris in July 1889, and of which he was chairman,
Janssen, who had mentally outstripped closed-circuit flights, declared:

So I do not hesitate to say that the 20th century, which we have almost reached, and whose
dawn we are now welcoming, will see the realization of major applications of aerial navigation,
and the Earth’s atmosphere will be furrowed by devices that will take complete possession
of it, either to study it daily and systematically, or to establish communication and links
between nations, which will make light of continents, seas and oceans. [36]

In 1890, Janssen paid tribute to Gay-Lussac, “the first to really examine scientifically
the upper regions of out atmosphere” [37], and the following year he advocated
attempting to carry out observations from a balloon of the forthcoming transits of
Mercury in front of the Sun [38].

At the final session of the meeting of scientific societies in 1892 at the Sorbonne,
Janssen gave a major lecture in which he traced the history of aerostatics, and
expressed the wish that the government and the whole of France should take an
interest in aeronautical matters [39].

A new and very interesting scientific application of aeronautics came to light in
1898, at the time of the November Leonid meteor shower [40]. Janssen obtained the
finances for a balloon flight to take place, with a young Russian astronomer, Alexis
Hansky, then working at the Meudon Observatory, on board. He observed only
14 meteors, but Janssen fully intended to repeat the experiment the following year.
The meteor shower had a maximum every 33 years, and this was in fact expected in
1899, so Janssen obtained the use of several places in two balloons. In the first,
L’Aéro-Club, belonging to the club of the same name, were the Russian, Gabriel
Tikhov, a student at Meudon Observatory, and Lespieau, a lecturer in chemistry
at Chaptal College. On board the second, Le Centaure, owned by Maurice Mallet,
a manufacturer and aeronaut, were Dorothea Klumpke,* an astronomer working at

“Later the wife of the famous astrophotographer Isaac Roberts.
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Les éloiles profitent du vélocipéde pour devenir foutes
des étoiles filantes.

Fig. 5.3 Shooting stars as seen by Cham. Cours d’astronomie. © Author’s collection

the Meudon Observatory, where she was in charge of calculations relating to the
Carte du Ciel (whose director, Maurice Loewy was happy to put her at Janssen’s
disposal), as well as the scientific journalist (yet also an aeronaut), Wilfrid de
Fonvielle, who was responsible for noting down the observations. During the course
of the two flights, which were perfectly carried out, the first team observed about
200 meteors between first and fourth magnitudes, whereas the second detected 19,
which was very disappointing. A very detailed report was produced. In addition, the
aeronauts dropped from the basket stamped postcards bearing the address of the
observatory and the time that they were released. Anyone finding them was requested
to return them after having added the location where they were found. “A number of
these cards were returned to us” Janssen stated. “The information that they con-
tained enabled us to reconstruct the path followed by the balloons and to determine
the location of the observations and the corresponding times” [41]. The experiment
was repeated in 1900, but because of atmospheric conditions, just two of the three
flights envisaged were carried out, and merely four meteors were observed in total
(Fig. 5.3)!

It was during the same period, in July 1898 and then in July and September 1899,
that Count Aymar de La Baume Pluvinel, a wealthy amateur astronomer, who had
been very seriously interested in astronomy since 1882, and who would be elected
to the Académie des sciences in 1932, released several balloons carrying spectro-
graphs to photograph the spectrum of the Sun [42] (Fig. 5.4). M. de La Baume had
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Fig. 5.4 Janssen at the (Botanical) Garden of Acclimatization on 18 July 1898 after the release of
a balloon fitted with a spectrograph to study the Sun’s spectrum. In front of him is Count Aymar de
la Baume Pluvinel. © Paris Observatory Library

put himself at Janssen’s disposal from 1887 for the observation of several eclipses,
and certainly Janssen would have followed operations very closely.

In September 1890, Janssen presided for the second time over the International
Congress, which took place at Meudon. He recalled the history of balloons, men-
tioned their increasing importance for armies, and described the work that had been
carried out at Meudon since 1886 on making balloons dirigible. He asserted loudly
and strongly that “the nation that, in this respect [aeronautics] decides to make
major advances, will gain a power and advantages, the results of which are impos-
sible to predict today.” The benefits were undeniable: increased knowledge of mete-
orology or better usage of sources of energy; however, he hoped that “these conquests,
which assume an all-powerful industry and inspirational science, will signal the
state of a civilization that is sufficiently advanced that it will recognize that the
interests and the happiness of humanity are for justice, rights and peace” [43].
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Fig. 5.5 Janssen (sitting to
the left of the Minister) at the
official unveiling of
Bartholdi’s monument to the
Siege aeronauts. Le Petit
Journal, 11 February 1906.
© Author’s collection
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In January 1906, Bartholdi’s monument to the Siege aeronauts was unveiled at

Neuilly. Janssen was one of the survivors among the 168 people who had crossed
the German lines by air, between 23 September 1870 and 29 January 1871 and, of
course, he gave a speech (Fig. 5.5).
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Chapter 6
Janssen and the Sun in Its Majesty:
The Eclipse of 1871

“Tout d’abord I’auréole. Cercle plus ou moins lumineux qui
entoure le disque noir de la lune et qui s’étend souvent a des
distances considérables du disque. Ces rayons forment la gloire
du Soleil éclipsé”.

[First of all the aureole. A circle, more or less luminous, which
surrounds the dark disk of the Moon, and which frequently
extends to considerable distances from the disk. These rays are
the glory of the eclipsed Sun. ]

Jules Janssen [1]

The Man Mad About the Sun and his Friend Jules Simon

The next stage for Janssen was the study of the halo, or solar corona. In July 1871,
when he compiled his short report for the Minister, Jules Simon, on the British
astronomical establishments, he seized the opportunity, at the end of the communi-
cation that he sent from London, to talk about the next eclipse:

Right now, major preparations are being made to travel to India to observe the eclipse of
11 December next, which would undoubtedly recompense us for the failure last year, and which
is, moreover, the last phenomenon of this type for quite a long time. The English Committee
offered for me to join them, but in ignorance of where I am relative to the intentions of the
French government, I have provisionally declined this most flattering and generous offer [2].

Once again, Janssen aroused the patriotic spirit of the man who held the purse
strings with regard to expeditions, and this approach was a good one. Thanks to the
support of his friends in the Académie des sciences and the Bureau des longitudes,
he was again given the task and, as he was to be the only person to represent France,
he had at his disposal the 18,000 F that he requested, a tidy sum. But “at the moment
of departure and as a result of expenses that he had not expected” [3], he requested
an increase in his allowance. The Minister gave in, finally making available 12,000 F,
instead of the 4,400 F promised by the expedition department. Jules Simon would,

F. Launay, The Astronomer Jules Janssen: A Globetrotter of Celestial Physics, 63
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undoubtedly, be recompensed a 100 times when, 24 years later Janssen provided
him with spectacles that gave him back his sight:

My dear friend, you have been kind enough to send me your lectures. Thank you for them.
I am not yet in a fit state to read them, although I manage to write quite easily with your
spectacles and two illuminated lamps. I went to the Vaudeville yesterday, in a box, and
I saw all the actors. I have been denied such a pleasure for more than a year; I only saw
ghosts. So it is you whom I must thank for this extraordinary success. But spectacles for
distance viewing are far less interesting to me than spectacles for viewing close at hand,
a working tool for me, who does not have any relations on the Moon [4].

This was not the first time that Janssen “introduced a remedy of an optical nature”
to correct defective vision: around 1892 he had indeed successfully calculated and
had made glasses for the son of a female friend of the family, whose corneas were
conical in shape [5].

For the 1871 expedition, the Académie des sciences had given 6,000 F, the
Bureau des longitudes 7,600 F, and the “Voyageurs naturalistes” 2,000 F [6] (because
Janssen was also responsible for sending a certain number of animals to the Natural
History Museum). With the 12,000 F from the Ministry, the sum total of the funds
finally allocated to him was thus 27,600 F.

En Route for India

When he left Marseille on 15 October, although he was the only official French
scientist to leave, this time Janssen was not the only tourist: Henriette, whose dreams
of travel were finally realized, was part of the expedition. She was happy and very
proud to be able to play the part that she had considered to be hers ever since she had
married, and she described the situation at the beginning of her account of the voyage
that she was to publish in 1882 in Le Tour du Monde:

M. Thiers, eager for all of our national glories, wanted France to once again be represented
in this scientific contest, and provided all the costs of an expedition to India, which he
entrusted to M. Janssen. My being accustomed for a long time to assist my husband in his
work, it was decided that I would accompany him in the status of secretary [7].

There is little doubt that this sentence is largely responsible for the status of
secretary that is traditionally accorded to Henriette in biographies of Jules. It is true
that she would have done more for her husband than her future neighbor at Meudon,
the wife of Marcelin Berthelot, whose mortal remains went straight to the Panthéon,
accompanying those of her husband. Flammarion did not fail to remark, quite
rightly, to Janssen that: “I never saw Madame Berthelot, but it seems to me that your
dear and intelligent companions [Henriette and Antoinette] have been constantly
associated with you, quite otherwise than she with her husband” [8].

Although this situation provides us with an interesting account that would win
Henriette many congratulations, it does, on the other hand, deprive us of certain
pieces of information that we have become accustomed to find in the couple’s corres-
pondence, which was now reduced to an exchange of short notes.
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The Choice of Site and Preparations

The aim of this new expedition was therefore “to determine the nature of the corona
about which, despite the observations of 1869 and 1870, there still hung many
doubts” [9], and the duration of the eclipse, about 2 min, should permit success.
Two conditions needed to be present simultaneously to achieve this: it was neces-
sary to find a site where the air would be extremely pure, and to have a very powerful
collector of light, to obtain a bright spectrum.

As far as the site was concerned, Janssen had, for a long time, preferred the south
of India or the north of the island of Ceylon to New Zealand or Java, because of the
more favorable climatic conditions. The first destination was therefore Ceylon,
where he landed on 5 November. Once there, he first took care of the Museum’s
request and he quickly found someone who would undertake to provide him with
the desired collection of animals “alive or preserved.” Janssen then soon realized
that meteorological predictions for the north of the island were not very good,
because of morning sea mists, and decided to move to the Malabar coast, to the
southwest of the subcontinent. On 20 November, he reached Tellichery (near the
French trading post at Mahé), a British port exporting coffee, where he hired two
Indians who spoke both French and the local dialects. There was enough time
remaining for him to choose his site with some care. Close by, on the Calicut high-
lands was Nilgiri, the “blue mountains,” and we know how Janssen favored high
locations. He left his luggage in the central railway station at Coimbatore, and left
to explore the mountain range which included summits around 9,000 ft (2,700 m).
He learned that in the Nilgiris, the months of December and January were generally
fine, especially in the morning. This was ideal, because the eclipse of 12 December
was due to take place at 07:30. On the lower slopes, he traveled in an ox-cart. Higher
up, because of the infirmity caused by the fall as an infant, he initiated an original
system of transport:

To gain time, with the eclipse approaching, I arranged things so as to use the nights. Sitting

in an armchair tied to bamboos, and carried by eight Indians, I could, wrapped in my blankets,

sleep during night’s trip, which was accomplished at a fast pace, by the light of illuminated
torches. Arriving by morning at the site that I wanted to examine, I watched the Sun rise [10].

The Nilgiris were definitely a good site, and Janssen decided to set up in the
northwest of the range, on a mountain above Schoolor. He thus avoided the thin
curtain of cirrus that always hung above the eastern side. He had all his materiel
carried up into “these wild mountains” by a considerable number of porters, but not
on their backs: “The crates were fastened with ropes and suspended from bamboos.”
In a week “the observatory was erected, the instruments mounted, and ready for
observation.” Janssen explained in his report that “he gives all these details to guide
future travelers in conducting such a difficult scientific expedition across a country
that is so little civilized” [11]!

As far as the instruments were concerned, Janssen had available those that he
could not use at Oran in 1870 and, in particular, the reflecting telescope that he had
then had specially constructed. This instrument was very fast because it had an
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aperture of 38 cm and a very short focal length of 1.42 m. It gave “an image that is
16 times as bright as that of a refractor of the same aperture, and which would have
a focal length four times as long,” and the instrument did indeed “show in Jupiter
details beyond the two well-known, broad equatorial belts” [12]. The associated
dispersion system was also very fast. It was a direct-vision spectroscope, built in
accordance with the principle of the one in 1862, which consisted of two trains of
five very clear prisms, cemented with Canada balsam. In addition, the spectroscope
was now fitted with a graduated scale. Moreover, Janssen discovered a simple and
clever arrangement to increase efficiency and to allow the same observer (in this
case, himself) to follow the whole phenomenon through the finder with one eye, and
to carry out the spectroscopic analysis of the region of interest with the other: “all
that is necessary is to close one or the other alternately to obtain the image of the
region being studied, or the corresponding spectrum” [13]. To study polarization,
Janssen also had an “excellent refractor fitted with a bi-quartz, very skillfully con-
structed by M. Prazmowski” [14]. All the operations were carried out the day before,
and the programme for the 2 min was rigidly specified, and on the day itself, Janssen
was up by 4 o’clock: “I had rested and, I would add, was full of confidence: I felt
that I was ready” [15], he asserted.

The Observation

As was his custom, Janssen gave a very colorful description of the spectacle that the
eclipse offered:

I followed the eclipse in the finder, which was fitted with a very dark glass, which only gave
an extremely pale image of the Sun, and leaving my eye with full sensitivity. Totality was
approaching. The sky was of a wonderful clarity. [...] Meanwhile the Sun was about to be
completely eclipsed; it was currently reduced to a thin, luminous thread, which soon resolved
into separate beads.! I dropped the dark glass from the refractor, and the corona appeared in all
its splendor. Around the Moon there were several fluctuating prominences of a coral pink color,
which were seen against the background of a softly luminous halo, white in color, matte, and
almost velvety. The edges of this corona were irregular, and quite clearly defined. The overall
form was that of a square with curved boundaries, centered on the Sun, and extending outwards
from the latter by about half a radius in the lowest portions and nearly twice that at the angles;
none of the diagonals was aligned with the solar equator. This corona exhibited a very curious
structure which may be used to help to resolve several theoretical points. It was possible to
distinguish luminous streaks, which leaving the lunar limb, linked up in the outer portions
of the corona; the appearance was that of an ogive or the petal of the flower of a dahlia.
This structure was repeated all the way round the Moon and, overall, the corona resembled
a luminous, gigantic flower, with the black disk of the Moon occupying the center [16].

Janssen observed that the spectrum of the corona was complex: it consisted of
both bright lines — those of hydrogen, and the famous green line (which, in “a
remarkable result,” appeared to vanish in the spectrum of the prominences) — and
dark lines, including the D line of sodium. This observation, and the detection of

'These were the famous “Baily’s Beads”, which were first described by that astronomer in 1836.
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aradial polarization (with a maximum effect a few minutes from the limb) indicated
the existence, in the coronal spectrum, of reflected sunlight. All his observations
enabled him to draw the following conclusions:

To summarize: it now appears to have been shown, from observations in 1869, 1870, 1871:

That the phenomenon of the corona at total eclipses is caused by a gaseous envelope belonging
to the Sun;

That this envelope is self-luminous, at least in the portions close to the Sun;

That it has an extremely low density and a temperature much lower than that of the
chromosphere?;

That the gas hydrogen is the principal element;

That this gaseous envelope is definitely not in a static state [...];

Given that this layer forms an envelope that is very distinct from the chromosphere, there is
cause to give it a name. I propose to call it the coronal atmosphere [17].

This time, Janssen was better at communicating. He sent several telegrams, not
only to the secretariat of the Institut, but also to the Minister, and he did not slip
French words into his sentences written in English: he either wrote just in English,
or else he sent his text in both languages.

He also sent his results to Warren De La Rue, the Royal Society, the Royal
Astronomical Society, and to the British Association “which had been so benevolent
towards him” [18].

However, it must be admitted that his subsequent reports do not give as much
information as one might wish. Janssen described very precisely the choice of the
observing site, which was excellent and which was to have a future [19], his perfectly
chosen instruments, and the beauty of the corona. He drew fairly precise conclusions,
but did not linger over them. He provided an illustration, but did not indicate its
nature: is it a photograph, or a drawing? Admittedly, he did not say anywhere that
he took photographs, and we know that he was good at drawing. It is only thanks to
a British publication that we have all the details that we might want. There, in the
Memoirs of the Royal Astronomical Society [20], the reporter who reproduced the
original French text requested written details. This is how we learnt from comments
in English that the representation of the eclipse is a wood engraving from one of
Janssen’s drawings; the orientation is given, as is the position of the spectroscope
slit during the observations, which is shown on a diagram. The pattern of the
observed lines is also added (Fig. 6.1). It is thus easier to appreciate the efficiency
of Janssen, who did everything: overall visual observation with one eye, spectroscopic
observation with the other, and who took the time to make a drawing, to admire, to
dream, to record everything in his head, and who still had a few seconds to make
polarimetric observations! Reading the British reports, we realize at the same time
that Colonel Tennant, assisted by Lieutenant John Herschel, had a lot of trouble and
finally did not observe very much, at a site that was far worse chosen, even though
he was a native of India, where he had always lived.

2We now know that it is nothing of the sort, and quite the contrary, because the temperature of the
corona is greater than a million degrees [°C], whereas that of the chromosphere is only about 6000
degrees [°C].



68 The Astronomer Jules Janssen

Fig. 6.1 Left: adrawing of the eclipse of 1871 made by Janssen. Annales de Chimie et de Physique,
1873. Right: a drawing by Janssen of the eclipse of 1871, as annotated by the British. Memoirs of
the RAS, /879. © Paris Observatory Library

And it was the British who paid tribute to Janssen, who did indeed see several
absorption lines in what we now call the “F corona” [21], because his spectrum was
characterized by the same lines as direct sunlight (the Fraunhofer lines), when
Herschel saw just one [22].

Although usually always early with a technique, curiously Janssen did not carry
out any scientific photography. The British superiority thus rests with the fact that
they obtained images, and they are particularly spectacular, but, like Janssen, they
were only able to publish engravings [23].

Lockyer, also on an expedition to India, had said in September how pleased he
would have been for Janssen to observe the eclipse with him as he had been invited to
do, but “after all” he concluded, “it is better that he should represent France, which he
will do most nobly” [24]. Stopping in Paris on his return journey, he informed Dumas
that he had the pleasure of seeing Janssen in India before he left [25], which proves
how cordial relations were between the two “who revolutionized spectral analysis,”
which was how Wilfrid de Fonvielle described the two friends [26] (Fig. 6.2).

Henriette and the Todas

Janssen thus returned without any objective image of the astronomical phenome-
non. On the other hand, and in addition to the animals, he brought back for the
Museum photographs of the inhabitants of the Nilgiris taken by others [27]. During
slack periods, and while his wife, who had joined him at the observation site after
the eclipse, observed the customs of the natives and gathered information, he took
cranial measurements and filled his notebooks with drawings [28]. The one that
shows a “Toda type” was reproduced in facsimile (Fig. 6.3) in the article “Les Todas”
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V.

'

M. JANSSEN M. LOCKYER
Les réformateurs de 'analyse spectrale.

Fig. 6.2 The men who revolutionized spectral analysis. Le Monde Illustré, 26 September 1874.
© Author’s collection

published by Henriette in the Tour du Monde, which was run by the senator Edouard
Charton, while others would be given the same treatment as the British scientific
photographs and were reproduced by gravure.

The Janssens’ relationships with the Toda tribe were not made until after the eclipse.
They were that much better given that the members of the scientific expedition did not
deny that with their instruments they had seen the struggle of the great dragon to devour
the Sun, to which the Todas attributed the Sun’s disappearance during total eclipses.

Of course, Mme Janssen had no pretensions to make her narrative of 1882 into a
scientific publication. She did not hide the fact that she had profited from the
acquaintances of her English host, Breeks, and that she had taken some details from
the book by the German missionary Metz, which had appeared in 1864, but her
account, which makes pleasant reading, could not fail to captivate her readers.
Among those were distinguished names such as that of the cousin, Eugene Labiche:
“Please thank Madame Janssen for the copy of the four du monde that she sent us.
Her work on the fodas is very curious, and I must add that it is written with a simplicity
and a sincerity that are full of charm.” [29], or again, that of Victor Duruy:

I had already read le Voyage aux Nilgherries and, at the Institut, I sought out M. Janssen
to congratulate him on this other fame that had been added to his own. You have been kind
enough to send me a copy: I am grateful to you for this gift and souvenir.

Please accept, Madame, my respectful congratulations.

The devoted servant of the married couple who serve Letters and Science so well [30].
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Fig. 6.3 A “Toda type”.

A drawing by Jules Janssen.
Le Tour du Monde, 1882.
© Author’s collection

The Astronomer Jules Janssen

And, in addition to the respect of great men, the article brought Henriette 15

centimes a line [31]!
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Chapter 7
Janssen and the Cinema: The Transit of Venus
of 1874 and the Revolver Photographique

“Le revolver photographique donne au contraire [du
phénakisticope (sic)] ’analyse d’un phénoméne en reproduisant
la série de ses aspects élémentaires”.

[The photographic revolver provides, on the contrary [to the
phenakistiscope the analysis of a phenomenon by reproducing
a series of its individual elements. |

Jules Janssen [1]

Although later he would repeat relentlessly that “celestial photography and spectral
analysis today form the two branches of physical Astronomy” [2] Janssen, as we
have seen, did not, however, use photography in 1871. And suddenly, faced with the
problem presented to astronomers when they were preparing to observe the transit
of Venus in December 1874, he added another string to his bow and straightaway
perfected nothing less than the prototype camera for taking cinematograph frames!

With this invention, which was of the greatest significance, and which he baptized
the “revolver photographique” [ “photographic revolver” ], photography was brilliantly
introduced into his professional life, and soon acquired fame among the British,
where the name of the instrument quite simply became the “Janssen” [3].

The Problem to be Solved During the Transit of Venus

The British astronomer Edmond Halley had suggested many years earlier that if
observations of a transit of Venus in front of the Sun could be carried out from two
widely separated locations on the Earth, and the times of the corresponding contacts
measured accurately, it would be possible, calculating by trigonometry, to improve
the determination of the average distance between the centers of the Sun and the Earth.
This value, now called the “astronomical unit” is fundamental, because Kepler’s
laws do not allow astronomers to determine the average radius of the orbits of planets

F. Launay, The Astronomer Jules Janssen: A Globetrotter of Celestial Physics, 73
Astrophysics and Space Science Library 380, DOI 10.1007/978-1-4614-0697-6_7,
© Springer Science+Business Media, LLC 2012
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except as being relative to one another. To put an accurate figure to the distances that
separate them, it is thus necessary to know the true average distance between the
Sun and one of them.

But a transit of Venus across the disk of the Sun is one of the rarest phenomena
that occur in astronomy. Indeed, although two consecutive transits occur with an
interval of 8 years, each pair is separated from the next one by 105.5 and 121.5 years
alternately.

In the eighteenth century, a lot of energy had therefore been expended, by both
institutional and other observatories, to travel to observe the transits of 1761 and 1769,
and the expeditions of Captain Cook, the voyage of Abbé Chappe d’ Auteroche, and
the peregrinations of Le Gentil that were carried out and succeeded (or failed ...)
have become famous [4]. All the efforts were, unfortunately, in vain, because the
drawings made from visual observations, and the measurements of the times of
contact were insufficiently accurate because of the infamous “black drop” effect [5],
which made the limb of the planet appear to be linked to that of the Sun by a dark
thread, which made any accurate determination of contact impossible. The difference
between the duration of the transit across the solar disk from one site on Earth to
another, even well separated, is very small, and the uncertainty of the measurements,
which was about 1.5% of the value (about 8.8") of the solar parallax (the angle sub-
tended by the Earth’s radius as seen from the Sun: from the Sun, the Earth appears
similar to a coin, 2.5 cm in diameter, seen from a distance of 300 m) [6]. The error
was thus +0.13", and remained too great.

Nineteenth-Century Aspirations

More than one hundred years later, techniques had made such progress with the
development of photography on the one hand, and that of the electric telegraph
(which allowed clocks to be synchronized with those of a nearby observatory) on the
other, that astronomers were certain of doing better. They hoped for an accuracy
of +£0.01" for the parallax. That is why the expeditions sent to observe the transits of
8/9 December 1874 and 6 December 1882 probably gave rise to the greatest interna-
tional effort ever mounted up to that time, to observe a “simple” astronomical event.
Everywhere, special commissions produced series of reports aimed at determining
the most favorable observation sites, and at agreeing on the best tools to be used.

In 1874, there were no less than 62 expeditions, representing some ten countries,
which spread out over some 80 observation sites. All the major maritime nations
were on board, and ships carrying astronomers and equipment left for sites that
were scattered as widely as possible in both the northern and southern hemispheres.
In France, the government asked the Académie des sciences to set up a committee
to co-ordinate operations. All the members involved were drawn from the astronomy
section, or that of geography and navigation. Among the astronomers was Charles
Delaunay, the chairman of the committee, who, after his tragic death in 1872 (he died
in a drowning accident), was replaced by Faye; Le Verrier and Janssen, after he was
elected to the Académie des sciences, on 10 February 1873 (Fig. 7.1).
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Fig. 7.1 Janssen, new
member of the Académie
des sciences. L’Illustration,
15 February 1873.

© Author’s collection

M. Jassses, MEMERE DE LCACABENIE DES SCIENCES,

At that time, Dumas became head of the committee, replacing Faye, who had other
activities. The committee finally decided that six French expeditions should be sent to,
respectively, the southern islands of Campbell and Saint-Paul, to Noumea, to Peking,
to Saigon, and finally, to Japan (with Janssen in charge). As, among the 50-odd
Frenchmen who were leaving, he was the sole member of the Académie des sciences,
Janssen also played the part of the official representative of the institution [7].

Janssen and His Revolver

This was by no means a mean feat because Janssen did not cease distancing himself
from his colleagues by proposing solutions different from those adopted by the
committee. ..

Photography was, of course, soon chosen as a means of resolving the difficult
problem of accurately determining the contacts. Instead of having an observer giving
a mark, an estimate of greater or lesser accuracy, at the instant of contact, and a
helper recording the corresponding time, it would suffice to record the exact time
that each image was exposed, and which could be examined later. To facilitate
reduction of the results, the committee therefore decided that each French expedition
would be provided with an identical “national apparatus.” But this photographic
equatorial was not at all to Janssen’s satisfaction, because it gave images that were
much too small for his taste: the Sun measured just 3.5 cm in diameter. As a result,
Janssen had a special instrument built for his expedition “with the extremely thorough
assistance of M. Prazmowski, whose skill and knowledge of optics are well-known”
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Fig. 7.2 Diagram of the
principle of the revolver.
L’Tllustration, 30 May 1896.
© Author’s collection

and with “the skilled photographic operator M. Arents” [8]. He was thus able, like
the members of the foreign expeditions, to photograph large images that he obtained
with a refractor of 10 cm aperture and a focal length of 2 m, and which he enlarged to
11 or 12 cm in diameter “using an eyepiece.” On 22 June 1874, he displayed photo-
graphs obtained with this instrument, of which he was particularly happy.

Could he not, however, do even better? Could he not, for example, design a
mechanical arrangement capable of automatically recording, on the same photo-
graphic material, at each of the four contacts, a sequence of images taken at very
short and regular intervals? There would then only be the need to record the time of
the first exposure, and the photographic plate, the equipment’s mechanism and, after
the expedition’s return, a microscope would do the rest. “One would thus substitute
photographs, which could be examined later at one’s leisure to deduce the true
instant of contact, for fleeting appearances, which an observer, of necessity nervous,
would have to interpret instantaneously” [9] (Fig. 7.2).

The idea of combining chronometry and photography had been on his inventor’s
mind for some time, and on 15 February 1873, just 5 days after his election to the
Académie des sciences, Janssen presented the committee with a method, which
would eventually solve the difficult problem of determining the exact times of
the planet’s contacts with the solar disk by a simple, objective, and durable means.
By using an annular plate, Janssen planned to record 180 images on a disk, at the
rate of one per second, with the appropriate exposure time being obtained by shutter
having a variable slit. “It would thus be possible to start the photographs one-and-a-
half minutes before the assumed instant of first contact [...] and do the same for all
four” [10].

The idea of recording several images on the same plate was certainly not new, but
none of the instruments constructed on this principle, such as Thompson’s “revolver”
built by Briois [11] and the “pistolgraph” by Skaife [12], which Janssen quite obvi-
ously did not know about, allowed sequential image capture.

After his account of the principle of the “contact apparatus,” Janssen modified
his plans to have the instrument built. The disk would no longer record 180 images,
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but just 48, and the rotating plate would no longer be driven by electricity, but by
a spring. The first form of the instrument by the maker Eugeéne Deschiens, although
“carefully produced,” did not satisfy Janssen because of vibration created by the
fact that the disk with the interrupting slit did not have a constant motion. Janssen
obviously did not obtain the modifications that he requested from Deschiens, whose
workshop he frequently visited. (He probably had some brush with him, just as he
had had with Hofmann 10 years earlier.) So he made the instrument makers Redier,
father and son, responsible for constructing the new version of the instrument [13].
While the plate carrying the annular daguerreotype rotated by 1/48 of a turn, then
remained stationary during the exposure (what Janssen called an “alternating move-
ment” [14]), thanks to a Maltese-cross mechanism, the disk that carried the 12 radial
interrupting slits (regularly spaced, and adjustable in width) rotated continuously at
four times the rate. So when the photographic plate had finished a complete turn (in
72 s), the interrupting disk had made four rotations. It was with this second version
of the instrument, thenceforward baptized the “photographic revolver,” that Janssen
was able to carry out tests of photographs of an artificial transit, a specimen of
which he displayed on 6 July 1874 that “proves that the images may be obtained with
great clarity” [15]. Three examples of these daguerreotypes have been preserved.
One of these plates is in the collection of the Société francaise de photographie.
The second is at the Observatoire de Paris, together with an example of the revolver.
The third plate, bequeathed to the CNAM' by Antoinette Janssen with another
example of the Redier revolver, is the one that Joseph Leclerc, the founder of the
film archive of the Société astronomique de France, used to reconstruct the motion
of Venus in one of his films [16]. An example of the Deschiens’ version of the
revolver is also preserved in the collection of the French Film Archive [Cinématheque
francaise] [17].

The photographic revolver was extremely well described in 1875 by Flammarion
in La Nature (Fig. 7.3). A peerless popularizer, Flammarion wanted to be under-
stood, and to be understood he pressed the scientists he was questioning to give him
all the necessary explanations. It is thanks to him that we understand the nature of the
“alternating movement”, and it is also thanks to him that we learn the nature of the
plates that were employed, namely daguerreotypes, and the justification for their
use, which however, left the reader hungry for more: “M. Janssen preferred the
Daguerre process to photographs on paper, because of the greater clarity of the
images on the silvered plate” [18] No mention of the advantages relative to wet col-
lodion plates, which would, of course, be used for the usual photographs, nor rela-
tive to albumen plates. Flammarion did also mention the revolver’s Maltese-cross
mechanism, which Janssen did not name explicitly, and in addition he specified the
key factor that “a significant accessory enables the exact time of each exposure to be
recorded”.

As for him, always more preoccupied with the future than with the past, Janssen
spent far more time describing his plans than in giving an account of the details of

' The Conservatoire national des arts et métiers [the Museum of Technology].



78 The Astronomer Jules Janssen

Fig. 7.3 Exploded diagram of the revolver. La Nature, 08 May 1875. © Author’s collection

what he had achieved. If he eventually decided in April 1876 to display his revolver
to the Société francaise de photographie, which he had joined a week earlier, it was
for a very specific reason: a committee had been appointed on 16 March, the month
before, to examine his accounts, because he had spent so much in having his addi-
tional instruments built! [19] (Fig. 7.4).

Yet, at the same time, it would have been possible to read, in the Journal officiel
de la République francaise, dated 8 June 1875, this sentence, written by Dumas, the
chairman of the committee, and which would bring both pride and sadness to a
French reader: “M. Janssen has, in addition, been able to put the ingenious apparatus
that he has invented — and which the English astronomers have named after him — to
use, and which the English expeditions have all been able to make the most of, and
which lack of time as well as finance have prevented us from providing for all our
own expeditions”!

The British and Their “Janssens”

In fact, as soon as he knew about Janssen’s project in the spring of 1873, the
Astronomer Royal, Sir George Biddell Airy, took a close interest. On 24 April, he
asked the famous London instrument-maker Dallmeyer to consider the possibility
of adapting such equipment for his photoheliographs [20]. He was, of course, in
touch with De La Rue, who asked his friend Janssen to send him drawings of the
apparatus. In June, Janssen promised to send them [21], but then forgot to do so.
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Fig. 7.4 Janssen’s revolver. A contemporary photograph. © Paris Observatory library

When returning from the September BAAS meeting in Bradford, he stopped
in London, and a meeting with Airy and De La Rue took place at Greenwich on
6 October:

I have given Sir G. Airy and De La Rue, details of the construction of my apparatus, and
how it may be adapted for their instruments. They have already made some preliminary
trials, which have been successful. I also have an exact list of their observing sites and of
their equipment — the addresses of the best English makers of the instruments that we may
require [22].

We know how scathing Sir George could be, and he gives a particularly significant
example in the letter that he wrote several weeks later to De La Rue:

If we are to use Janssen’s method at all, we must decide on our plans speedily. Janssen has
not the least idea of mechanics, and having got his principle, I throw him overboard. Now you
understand both photography and mechanics better than I. I will not throw you overboard,
and should be much pleased to know your plans. I should prefer (generally) independent
manual motion of each moveable part in order to avoid complexity of apparatus [23].

At the end of January 1874, Airy ordered a prototype from Dallmeyer, while
De La Rue, for his part, undertook the design and construction of two different,
automatically operated, instruments [24]. The first, destined for India, was capable
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of recording 60 images per plate, while the second, destined for Melbourne, was
smaller, and recorded 20. Airy, who preferred Dallmeyer’s 50-image model with
manual rotation, ordered four more pieces of equipment. The last was delivered
toward the end of May 1874, even before Janssen had the use of Redier’s apparatus.
Airy was perfectly satisfied with all his “Janssens”, the use of which nevertheless
required no less than four people per instrument ...

The Trip to Japan

In Paris, Janssen assembled the team [25] that would accompany him on the expedi-
tion, and all the instrumental trials were carried out at a yard on the boulevard Ornano,
which he had already been using for several years to store the instruments for his
eclipse expeditions. At the end of July 1874, a photograph recording the members of
the expedition was taken, probably by one of the journalists from L’Illustration or
L’Univers illustré, which were copiously covering the preparations for the French
expeditions [26]. In the photograph, Janssen, seated in the center, presides (Fig. 7.5).
One of the observers of the 1868 eclipse, with whom he had already traveled, the

Fig. 7.5 Janssen and the team for Japan. A photograph taken in Paris. © Anne Guigan-Léauté
Collection
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astronomer Félix Tisserand, who became Director of Toulouse Observatory in 1873,
is seated to his right. Behind them are the Japanese Chimizou (as Janssen spelled it),
alias Makoto Shimizu, who entered the Ecole centrale des arts et manufactures de
Paris in 1873, but who, after the “transit” would remain in Japan, where he distin-
guished himself as a pioneer in the local match industry; the Brazilian astronomer
“D’Almeida”, alias Francisco Antonio de Almeida, an interim lecturer at the Rio
Polytechnic, whose addition to the expedition had been accepted by the Académie
des sciences at the request of the emperor Dom Pedro II; and the helmsmen Mercier
and Michaut, recognizable by their sailor’s uniforms. The two other persons are
probably the photographer Pierre Marie Arents and Lieutenant Jean Picard, a gradu-
ate of the Ecole polytechnique. Missing from the roll call are Sub-Lieutenant Eugéne
Delacroix, who, benefiting from a late recommendation by a deputy, who was a
friend of his father’s, joined the group only at the last minute at the end of August;
and the mechanic Vacher.

Once again Henriette was on the trip, and it was she who wrote the letter to the
Académie des sciences from Hong Kong, describing the two dreadful storms, 3 days
apart, from which the travelers had suffered. It was the second that was particularly
impressive and deadly. During the night of the typhoon when “Janssen was over-
whelmed by sea-sickness” [27], the ship could only remain off Hong Kong, its sole
hope being that the anchor-chain would not break — which, luckily, was the case.
The next day, however, Henriette described the distressing sight that the expedition’s
members experienced:

The town was still under water; the sea, which was extremely rough, bore all sorts of wrecks
towards us; just spars and hulls of boats appeared where, the day before, we had seen
whole, smart-looking vessels. And for two days they have continued to collect floating bodies
around us. More than fifteen hundred Chinese have disappeared with their sampans, which
are small boats where whole families live. A Spanish ship that arrived this morning had lost
ninety passengers and its crew. A dozen ships are reckoned to have been lost [28].

At Hong Kong, the group embarked on another ship, sailing to Yokohama, where
it had been decided to locate the administrative base for Janssen’s expedition. As always,
Janssen did not know where he would site his instruments, but we know that he was
in the habit of arriving sufficiently early to study the climate on site with local
people, and to choose the most favorable place. Initially he preferred Kobe, but
upon investigation, it transpired that predictions were better for Nagasaki. So it was
there that he settled, on a hill “well clear of the fumes from the town” [29]. The only
difficulty was transporting the 250 crates of instruments and various materials
(including portable observation cabins), but it did not take him long to find the nec-
essary 500 porters. He was confident, and wrote to Dumas:

With this mailing I am sending news to the Académie.

You will see there that we are at Nagasaki, actively working on our installation, which
will be finished in a few days. Our voyage has been rather checkered and we have not
spared ourselves in trying to turn everything to our advantage.

At present, all that remains is to pray to Him who commands the waves and, I would
add, the clouds, to favor us on 9 December. If so, we will easily pardon him for our odyssey
between China and here.
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This French expedition will probably have an excellent effect here. I have not neglected
anything that would tend to such an end [30].

Precisely to increase the chances of success on the day of the transit, he did
decide to divide his team and to send Delacroix and Shimizu back to Kobe.

Observations and Results

At Nagasaki, it was Tisserand (who had been first in his year at the Ecole normale
supérieure, and been well trained in geodetic measurements during the 7 years that
he had spent at the Paris Observatory), who was put in charge of the determination
of the longitude and latitude, where a high degree of accuracy was indispensable, as
well as being responsible for the clocks and chronometers. He also observed the
contacts, as did Janssen, who was unfortunately unable to carry out the spectroscopic
observations that he had intended, for lack of an instrument. A gust of wind had
broken one of his objectives. While Picard was in charge of the Committee’s photo-
graphic equipment, Arents took care of the Prazmowski’s special photographic
refractor, and Almeida was at the revolver’s controls. Everyone conscientiously
carried out their appointed tasks, even if the atmosphere within the group was not
always completely cordial. The request that Janssen made to the Minister on his
return to France for “a severe official warning” to be given to Lieutenant Picard is
proof of that. The reason was that Picard had, during the expedition, “assumed com-
plete independence” and had “on several occasions, been seriously disrespectful of
him [Janssen]” [31].

At Kobe, where the weather finally turned out to be better, Delacroix observed
the four contacts, only the last being uncertain, while Shimizu took photographs.
Overall, the two teams succeeded in taking some 80 photographs of the transit, of
which 60 daguerreotypes are today preserved at the CNAM, and whose quality is
not as “passable” as Tisserand had reported to his friend Léauté [32]. As far as the
revolver is concerned, several tens of “Janssen” plates were obtained around the
world. Alas! of these, no original example has yet been located, nor the only annular
daguerreotype that Almeida succeeded in recording at Nagasaki, and regarding
which Janssen reported that “the weather was then slightly hazy, such that the
images are weak, but clearly visible” [33].

After measurement of all the plates and analysis of all the measurements, the
French results proved to be no better than those of other observers [34]. Astronomers
were disappointed, because although the error bar obtained for the solar parallax
was less than the eighteenth-century one, it was still £0.06", or six times greater
than they had hoped.

However, undoubtedly more interested in physics than in celestial mechanics,
Janssen was particularly proud of being able to state that, on the one hand, he had
been able to observe the eclipse of the solar corona by Venus, before first contact,
by using a blue-violet filter [35] and, on the other, that “he observed facts which
prove the existence of an atmosphere to Venus” [36].
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He also set a score on being able to leave material traces of his expedition in
Japan. At Nagasaki, he had a pyramid built on the hill at Kompira-Yama, and the
governor of the province had a column erected at Kobe. Despite the dreadful suffering
that the two localities have undergone in the twentieth century, both monuments
are still standing as witness to the Janssen expedition’s visit to those sites [37].

The Eclipse of 8 April 1875 in Siam

After the transit of Venus, while his companions started back to France, Janssen
bought several souvenirs (in particular, he brought back a cloisonné jar for his friend
Henner, in which he could keep his tobacco [38]), and continued his trip, accompanied
only by Henriette. How could he not go to Burma or Siam, where an eclipse of the
Sun would be visible a few months later? When he arrived at Singapore, he learned
that, by agreement with Dumas, Lockyer had made the necessary arrangements for his
baggage to be carried to Burma at a reduced rate, but he waited in vain for news from
the British astronomical committee. So he decided to leave for Bangkok, to which
a “commercial” ship — as he termed it — could carry him [39].

There, he was able to confirm the existence of the corona, and the fact that, in it,
the green “1474” line was far more intense than in prominences. He also wanted to
make measurements of the extent of the corona, but because he — who had just been
experimenting with sequential photography — no longer had either a photographic
equatorial, or a photographer, he asked his English colleague Dr Schuster to take
photographs of the corona with exposure times increasing in a geometrical progression
of 1, 2,4, and 8 s. He was thus able to demonstrate that the longer the exposure time,
the greater the height of the corona that was recorded [40].

The following August, Janssen attended the Bristol meeting [of the BAAS],
where he spoke about the transit of Venus, the revolver, the eclipse, and also about
mirages seen at sea. It was there that he learned, through Williamson, that he had
been nominated as a Foreign Fellow of the Royal Society of London. The following
year, at Glasgow, “the expedition to Japan was the only one of the French expedi-
tions to be mentioned and to which particular attention was given” [41].

The Revolver’s Future

Although the results obtained by classical photography and by the revolvers used in
1874 for the transit of Venus were hardly conclusive, Janssen had conceived and
employed the first piece of cinematographic equipment which, from the outset, he
intended for many other subsequent uses: recording of the successive phases of total
or partial eclipses; automatic monitoring of the solar disk; the study of the motion
of solar granulation [42]; the systematic examination of the circumsolar region for
the transits of hypothetical intra-mercurian planets across the Sun [43]; or even the
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study of physiological mechanics: the locomotion, flight, and various movements of
animals [44]. From then on, the way to “animated photography” was wide open to
Muybridge, Edison, Marey [45]; and the Lumiere brothers!

However, Janssen remained rather jealous of his invention. He obviously knew
Jules Marey very well, given that he came into contact with him both at the Académie
des sciences and at the Société francgaise de photographie, and each would be
President of both one and the other, but the two obviously did not associate very
much with one another. When Marey announced to the Académie des sciences, in a
letter read on 13 March 1882, that he had just obtained “by means of instantaneous
photography, a complete analysis of various forms of locomotion, including the
flight of birds”, thanks to the instrument that he had finally succeeded in constructing
“in the form of a hunting rifle” [46], Janssen stated during the session that he was
delighted by it. Marey clearly set out the origin of his instrument and the difficulties
that he had to surmount:

The analysis of the movement of flight demands a series of positions with the knowledge of
the exact instant at which each is produced. A method that our fellow member M. Janssen
devised at the time of the transit of Venus across the Sun, to follow the phases of the relative
motion of these two bodies, seemed to me to fulfill, in principle, the desired conditions. But
I found many difficulties in the execution of this, because of the extreme speed at which the
pieces of the photographic revolver that I required, needed to move.

However, Janssen could not refrain from exaggerating: “Recently our colleague
was kind enough to write to me asking for details of the arrangement of the photo-
graphic revolver, and I hastened to reply” [47]. Janssen seems to have been cut to
the quick, and 3 weeks later he went a bit overboard and put down a marker with a
communication on the principle for a new revolver that would allow the study of ... the
movement of the wings of insects! To record very rapid movements, he suggested
giving the plate a continuous motion, and said that he had already made a successful
trial, finishing by photographing the solar granulation on a plate moving at 20 cm
per second [48].

In any case, the “animated head” on the circular plate taken with Marey’s equip-
ment with a rotating photographic plate, was rather an odd “insect” because it showed
a man in a turban, smoking a cigarette (Fig. 7.6). That photograph appears in two of
the magnificent albums by Marey that are held by the College de France in Paris, and
one of the two examples includes Marey’s manuscript annotation: “1 January 1884.
Successive circular images on a plate rotating in uniform motion (Janssen subject).
slow rotation” [49]. The two men did not seem to have been annoyed with one another
on that day, if the date is correct, and if Janssen was really involved, because it was
customary for Janssen to remain at home on New Year’s Day to receive visitors.

To study the duration of a spark, or to determine, in the laboratory, the time that
had elapsed between two sparks, in 1888 Janssen suggested a method derived from
that of the revolver: thanks to two identical objectives he recorded simultaneously
two images of the luminous event on two disks carrying sensitive film, one fixed,
and the other rotating rapidly. After initial trials had given interesting results about
the sparks produced by a Ruhmkorff coil, he considered using the equipment to
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Fig. 7.6 Marey’s circular
plate, 01-01-1884. “Sujet
Janssen”. © College de
France Archives

study lightning [50]. Janssen did not give a name to the apparatus which would have
been constructed by Chevallier [51], but there is no doubt that this was what we
now, in laboratories, term a “revolving-drum camera”.
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Chapter 8

The Foundation of the ‘“Paris Observatory
for Physical Astronomy” ... Located

in the Meudon Estate

“Puisque [’Astronomie physique ne peut plus se confondre
désormais avec I’Astronomie mécanique, donnons-lui un étab-
lissement séparé”.

[Because physical Astronomy can, henceforth, no longer be amal-
gamated with mechanical [dynamical] Astronomy, let us give it a
separate establishment. |

Hervé Faye [1]

Janssen’s Request

On his return from India in July 1869, and with the ribbon of the Légion d’honneur
in his buttonhole, Janssen had undoubtedly acquired the reputation necessary to
request further help from Victor Duruy, who had supported him to such an extent in
previous years as head of his ministry. He met him very frequently in 1869 and
1870, but it was no longer a question of asking him for finance to mount an expedition.
The object was on a completely different scale: nothing less than the creation of a new
observatory, dedicated to celestial physics! It was in November 1869 that Janssen
sent a first version of his project to the emperor. In particular, he pointed out:

Over the last ten years, great discoveries have been made about light. These discoveries,
when applied to astronomy, have given results of the greatest significance and which have
been utterly unexpected. Astronomy now has another branch, and this branch is already so
considerable that it merits being provided with special means of observation [2].

The situation appeared to be particularly favorable following the decisions taken
several months earlier, about which Henriette informed her husband:

The Académie has just finished the great debate about the question of the transfer of the Paris
Observatory. The Paris Observatory will remain in Paris and remain a first-class observatory.
An Observatory, also First-Class, and completely independent of the former, will be created
at Versailles or at Fontenay-aux-Roses. This is what is printed in the journal “Les Mondes”
today, 9 April [1869]. — Will they perhaps offer you some post at this observatory? [3]

F. Launay, The Astronomer Jules Janssen: A Globetrotter of Celestial Physics, 89
Astrophysics and Space Science Library 380, DOI 10.1007/978-1-4614-0697-6_8,
© Springer Science+Business Media, LLC 2012
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And several days later she adds:

The annual meeting of the Académie has not yet taken place, which leads me to hope that
perhaps you may be able to attend. It is undoubtedly all the discussion about the question
of the transfer of the [Paris] Observatory that has delayed the date. You know from my last
letter what the outcome has been. I do not know if I delude myself, but because this [new]
Observatory will have been authorized, above all, by the Minister’s advice following the
requests by MM. Faye, Delaunay, etc., and because these gentlemen, as well as the Minister,
are extremely well-disposed towards you, and appreciate your work and your gift for inven-
tion and observation, but I imagine that they will create a position for you at the [new]
Observatory. In any case, M. Deville' has reserved one (a minor one perhaps) at his
Meteorological Observatory [4].

In December 1869, Janssen attended the Minister’s Grand Audience [5], with
Faye’s blessing [6], but a note from the ministry dated 19 November indicates that
although the agreement had been reached regarding the right of physical astronomy
to exist, the same could not be said for the creation of a new establishment [7]. It is
true that Duruy had no longer been Minister since 18 July. In May 1870, however,
Janssen was assigned the Pavillon de Breteuil,? but France declared war on Prussia
and, at the end of August, Janssen returned to rue Labat.

Agreement by the Académie des Sciences

The special role that Janssen played in the following months in relation to the
Government of National Defense, presided over by Trochu, and in particular with
Jules Simon, and Gambetta, and then with the head of the executive power, Adolphe
Thiers, clearly illustrates he had the ear of those at the highest level in the political
world, and not simply through his involvement with aerostation. He drew up another
document on 15 September 1870 [8]. The markers were being laid down, but the
time was not favorable for the outcome of the project. It was to gather information
about it that he was to benefit in July 1871, with his fact-finding trip to Britain.
He explained then to Jules Simon how much he had been “struck by the enthusiasm
and by the sacrifices that our neighbors are making for the progress of science” [9],
citing “Monsieur Huggins, our model in celestial physics, [who] has just been pro-
vided with a magnificent instrument to allow him to follow up his discoveries” and
“the Kew Observatory, which has just [...] received an additional allocation of
10,000 pounds sterling”.

In June 1873, by which time Janssen had become an academician, it was for a
colleague, and no longer for someone simply assigned to a mission, that Le Verrier
suggested to the minister that he should “confer on this scientist a new post as titular
astronomer that would be created at the Paris Observatory” [10]. It should also be

! Charles Sainte-Claire Deville.

>The Pavillon de Breteuil was an outbuilding of the chateau de Saint-Cloud (nowadays destroyed),
located at Sevres, near Meudon, South-West Paris. The Bureau international des poids et mesures
(BIPM) has been located in it since 1875.
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said that for several months Janssen had been one of the six members of the Paris
Observatory’s Council: his name had been added at the last minute to the decree of
13 February, relating to the second nomination of Le Verrier as head of the estab-
lishment [11], after the accidental death of Delaunay, the decree being signed by ...
Jules Simon. Unfortunately, Le Verrier received a negative reply from the minister:
“I would have been happy to ensure that the Observatory should have the collaboration
of M. Janssen, whose very real merit I personally appreciate. But it seems impossible
to me to register a new request for an increase that comes to 12,000 F, to the request
that has already been submitted to the budgetary commission” [12]. Le Verrier
promised Janssen to return to the question “as soon as there is an opportune date”
[13], an easy way of postponing it indefinitely. It was definitely very difficult for
Janssen to obtain a secure position, because, in May 1872, he had already failed by
one vote (in favor of Mascart) in his election as a lecturer at the College de France,
as replacement for Victor Regnault who had given notice [14]. Janssen did, however,
have a steady income (5,000 F per year) following his election to the Bureau des
longitudes on 26 May 1873.

It was not until July 1874 that the file concerning the new observatory was
reopened, thanks to the intervention of the deputy for Hautes-Alpes, Ernest Cézanne,
“the eminent engineer, the principal founder of the French Alpine Club” [15].
Fortified by his support from the Académie des sciences, which had recently elected
him to its ranks, Janssen suggested to Cézanne that he should call on the services of
the Académie: “What appears to me to be the most suitable [course] is for the
Académie des sciences to be consulted about the benefit from its formation. I have
spoken to Monsieur Dumas, who asks you to be kind enough to see him about the
matter” [16], he wrote on 13 May 1874. He composed a final report before his
departure for Japan:

It is here [in France] that D’ Alembert, Clairaut, Lagrange, Laplace and, more recently,
M. Le Verrier have produced magnificent developments in celestial mechanics. Today, all
of a sudden, immense horizons are opening up in a new direction, and another astronomy,
perhaps even more sublime than its predecessor, is rapidly forming. France cannot remain
uncommitted to it [17].

The minister was quickly convinced, and the Académie des sciences set up a
committee, consisting of Leewy, Edmond Becquerel, Bertrand, Dumas, and Faye
who acted as rapporteur. While Janssen had his rendezvous with Venus, in November,
Faye (Fig. 8.1) presented a report that was not just favorable, but was enthusiastic:

... polarization and spectral analysis, especially the latter, have given physical astronomy a
completely new impetus; they open immense prospects for stellar astronomy [...]; but what
they allow us to glimpse is so beautiful, so grand, and so unexpected that never before has
philosophical curiosity had such a stimulus to advance, whatever the price might be. That is
why we see great efforts being made all around us. In Italy a Society for spectroscopists has
been founded; in England they have created physical chemistry observatories for M. Huggins
and for M. Lockyer [...]; in Berlin, they are establishing a solar Observatory for M. Kirchhoff,
alongside the astronomical Observatory; in the United States [...] a vast array of work has
been organized; here by M. Rutherfurd, there by Dr Young, and elsewhere by M. Langley.
And this is quite natural, because the Sun is forced, by a physicist’s humble instrument, to
shed the veil over its splendor and to reveal, at any time, mysteries that formerly astronomers
could only glimpse thanks to rare total eclipses [18].
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Fig. 8.1 Hervé Faye. Album
Félix Potin. © Author’s
collection

How best could one speak of the glories of spectral analysis and the two scientists
who knew so well how to use it in astronomy, the two medalists Janssen and
Lockyer? And what a plea he then makes in favor of the “young branch of the old
Astronomy™!:

Here it is no longer Geometry and Mechanics that dominate, it is Physics and Chemistry.
Everything in these new Observatories, both instruments and personnel, has been forced
to take a special form. Is personnel involved? We find physicists, such as M. Huggins and
M. Miller, or M. Lockyer, sometimes combined with chemists such as M. Frankland. Is it a
question of instrumentation? No longer do we have meridian circles [...] one might say that
it is a chemical laboratory instead [19].

In his lyrical flight, Faye reaches extremes of pathos:

So it should come as no surprise, nor as a cause for alarm for this new branch of astronomy
should be detached from the old trunk. It has taken root in its own soil and is growing rapidly.
‘We older astronomers have difficulty in seeing where we are, given that the ideas, the methods,
the objects that are in mind, and even the atmosphere that prevails, differ from our own. [...]
Because physical Astronomy can, henceforth, no longer be amalgamated with mechanical
[dynamical] Astronomy, let us give it a separate establishment: the two sciences will thus
develop in parallel, without interfering with one another, using differing abilities [20].

Some days later, Flammarion sent a strong endorsement to the journal L’Evénement,
which enabled him, in passing, to settle some old scores with the director of the
Paris Observatory:

The Académie has adopted the conclusions of this report. We may, therefore, hope that soon
a new observatory will arise in Paris or its surroundings, provided with new instruments
which will allow us to expand interesting research in physical astronomy, which cannot be
carried out in the establishment directed by M. Leverrier [sic/, and which are quite insufficient
when one is reduced to one’s own resources. Thank you to the Académie. At last French
astronomers understand that the divine science of the heavens should no longer be restricted
to showing us inert stones moving in space, nor to tables of logarithms on Earth [21].
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The Decree of 1875

The battle had been won, but concrete expression of the outcome had to wait, and,
during the summer of 1875, Henriette started to despair: “I am longing for you to
return, that you might get them to deliver the decree: as long as I hear nothing said,
it seems to me that this observatory is going to escape us; and then I am in a hurry
to see you at ease, able to carry out your research work, which provides rest for your
mind and ideas” [22], she wrote, on 6 September, to her husband, who was attending
the BAAS meeting in Bristol.

And it was on that self-same 6 September 1875 that Mac-Mahon, the President
of the French Republic, signed Decree No.4668, which created, at Paris, an obser-
vatory for physical astronomy, whose Director answered exclusively to the Minister
for Public Instruction, Worship and Fine Arts. The Minister, Henri Wallon, counter-
signed the decree, which was accompanied by an allocation of 50,000 F to meet the
initial expenses for premises and maintenance.

Also named in the decree, the Director of this new observatory was, of course,
Jules Janssen (Fig. 8.2). He was 51. He was a graduate of neither the Ecole normale
supérieure, nor of the Polytechnique and, until then, had only held temporary assign-
ments from the state. He finally saw the outcome of 18 years of research in the ser-
vice of science, and the establishment created for him blithely avoided the reform of
French observatories that had just been put into effect, and where the decree of 1873
[23], which laid down the organization of the observatories at Paris, Marseille,
Toulouse, and Algiers (the only public, French observatories at that time), precisely
did not apply to the new observatory!

But where would the establishment be located?

Fig. 8.2 Portrait of Jules
Janssen from a photograph
by Paul Berthier. 1’ Univers
illustré, 08 August 1874.

© Author’s collection
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The Choice of Meudon

In a report written in May 1874, Janssen had given precise details of the ideal situation:

The Observatory should be located at a site that is relatively open, primarily on the southern
side and to the east, far from vibration and from the illumination of the atmosphere produced
by gas. It is also desirable that the Observatory should not be located in the middle of a forest,
nor in too extensive a wood but, as far as possible, on a slight rise surrounded by meadows,
turf, and generally low vegetation. Easy connections with Paris are absolutely indispensable.
It is therefore desirable that the site adopted should be located at the [shortest] distance
that is strictly necessary to avoid the capital’s ground vibrations and the atmospheric
illumination [24].

In 1896, in the first volume of the Annales de 1’Observatoire d’Astronomie
Physique de Paris where he indicated that “the observatory was provisionally set up
on the boulevard d’Ornano, at the same site where the preparations for the expedi-
tion to Japan were made”, Janssen explained that he was given the choice between
la Malmaison and Meudon. He preferred Meudon, because “this beautiful estate,
where the chateau had, it is true, burned down after the war, had been assessed, in
the liquidation accounts, at a derisory sum, and if it were to have been sold, would
have been divided up and torn down. There was thus question of national interest in
retaining such a beautiful estate for the state ...” [25].

So it was no longer a question of Versailles or Fontenay-aux-Roses, and Janssen
passed over in silence the suggestion for the location at Vincennes, mentioned in the
journal La Nature in 1875 [26], as well as the fact that at the War Ministry, which
was trying to find a site for him in 1876, Mont Valérien had been mentioned: “I saw
General Riviere [sic], who received me very kindly, and would even have been pre-
pared to have made space at Mont Valérien. I am leaving for Versailles to see an
officer whom he suggested, to see what could be done at Meudon [27] (Fig. 8.3).

Routine Observations of the Sun and the Rumford Medal

It was on 13 October 1876 that Janssen settled into the Communs (outbuildings) on
the Meudon estate. In the park (which was still occupied by the army), he then set
up his instruments, in particular the photographic solar refractors [28] and the huts
that had been returned from Japan: “As the army abandoned Meudon to occupy the
new barracks that had been constructed for it, we were able to spread ourselves out
and even make use of some of the huts that it had left” [29] (Fig. 8.4). The refractor
that gave images 30 cm in diameter, in particular, was mounted inside a dome,
7.50 m in diameter. With the photographer Arents, now taken on at Meudon, Janssen
immediately began to take routine photographic records of the Sun, which he con-
sidered, quite rightly, to be essential:
The solar archives have as much significance as human historical archives, because whereas the

latter concern the politics of nations, the former lay the foundation for Man’s knowledge of
the Universe, with all the fruits of intellectual power and pleasure that will flow from it [30].
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Fig. 8.3 The Chateau de Meudon, blocked up after the fire of 1871. © Paris Observatory Library

In the December [1876], Janssen was in London to receive a prestigious award, the
Rumford Medal®:

So, it is over: I have just received the medal or rather the two medals. A great meeting at
Burlington House, where the Royal Society has been housed by the government. I have just
seen Warren de la Rue, Hooker, Huxley, Stokes, Lockyer, and Huggins, where I have spent
the day. Everyone speaks to me about you, because my travels always call attention to my
courageous companion. Claude Bernard has received the other medal* that the Society
issues, and it has been much pointed out that it is two Frenchmen [who] are the only ones
honored this year. I told you that there were two medals. The gold one contains some
1,500 F-worth of the metal, and so it is extremely heavy in my pocket. The silver medal is
of the same size, but much lighter because of the m/uch] lower density of that metal. — The
award also includes a sum of £60, I am told. This evening there is a grand dinner in my
honor, and already more than one hundred people have registered. A formidable speech is
expected from your servant, and I have nothing prepared. You will, therefore, allow me,
Madame, to think about it a little [31].

3The Rumford Medal (in fact two medals), awarded biennially for “an outstandingly important
recent discovery in the field of thermal or optical properties of matter made by a scientist working
in Europe”.

*The Copley Medal, a silver-gilt medal awarded annually for “outstanding achievements in any
branch of science”, the oldest and most prestigious of the Royal Society’s medals.
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Fig. 8.4 Janssen’s first installations at Meudon. L'lllustration, 17 October 1885. © Paris Obser-
vatory Library

Lockyer, who had informed Janssen of his honor by telegram, had received the
Rumford Medal 2 years earlier, but Huggins had yet to receive it, and we can see
that Janssen, the new observatory director, finds that the honors that he receives to
be perfectly normal. The gold medal weighed down his pockets for 20 years, until
he donated it to the fund destined to help travelers:

As for that medal [...] I would say to you that, for me, it is the object of a sort of remorse.
I am cross with myself for not having thought of this practical use [for it]. [...] I was held
back by a scruple. It seemed to me that I should leave, within my family, this token of
respect for one of its members. But Science, Gentlemen, has sovereign rights, and to serve
it, we should silence all other considerations of interest or sentiment [32].

As far as the Copley Medal is concerned, Janssen explained that during the
ceremony it was given to the French ambassador, because Claude Bernard was

>The members of the society called “Réunion des voyageurs francais”.
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unable to travel to receive it. Janssen himself possibly carried it back to Paris,
because the two men knew one another well: they had met for a long time at the
Société philomathique before becoming colleagues at the Académie des sciences.

The Law of 1879

On 15 April 1879, Jules Grévy, the President of the Republic, promulgated the law
which assigned “the chateau de Meudon, the Communs of the said chateau, the
orangery, etc., with part of the park [...] and the avenue de Bellevue, to the estab-
lishment of the Paris Observatory of Physical Astronomy. [...] The costs for the
repair of the buildings and for fencing the [parts of the] park assigned to the obser-
vatory, as well as the cost of acquiring the instruments and furniture are set at the
sum of one million and thirty five thousand francs, to be charged in three parts to
each of the financial years 1879, 1880, and 1881 [33]. Jules Ferry, Minister for
Public Education and Fine Arts (Religion being now under the Interior Ministry),
countersigned the bill, together with his colleagues for Public Works and Finance.
It may be noted that in the Senate, the rapporteur of the committee charged, in 1878,
with examining the law was the Alsatian chemist and industrialist Auguste Scheurer-
Kestner, a great friend, like his friends Gambetta and Jules Ferry, of Janssen’s great
Alsatian friend, the painter Jean-Jacques Henner ...

Janssen immediately sent the text of the law to Lockyer, and confirmed support for
him to have an observatory more suited to his work than the one at South Kensington:

I repeat here what I have said many times, that it is highly desirable, not only just as a form
of debt owing to you, but also for the reputation of distinguished English science that an
observatory should be constructed for you, and which enables you to engage, without worries,
and with suitable means, in pursuing your wonderful work [34].

Lockyer did, in fact, rely considerably on the help of his friend Janssen:

Whether we have a permanent Solar Observatory some day depends upon the answer you
and others give to our letter. If you would write and say that you approve our plan & will join
with us & point out the importance of a solar observatory we may have one someday. I wish
you would come over and stay with me. I am all alone. you would have a warm reception
here [35].

Janssen’s reply was not long in coming: “If it only rested with me, you would
have a solar observatory immediately — and a good one.”

At Meudon, it was now possible to begin the work on transforming the charred
remains of the “chiteau neuf” that the fire of 31 January 1871 (3 days after the
armistice) had devastated over 3 days. The architect Constant Moyaux had carried
out a survey in 1878, and the two men had the same lofty ideals in mind. This may
be seen from the letter that Janssen sent to Moyaux several years later:

You have splendidly said that it is love of France just as much as that of science or art that
should possess us. To me, that is a sentiment of which I approve more and more since 1870.
In their own sphere, no one can set themselves a goal that is more necessary, more urgent,
more noble! [36] (Fig. 8.5)
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Fig. 8.5 Letter from Jules Janssen to the architect Constant Moyaux. © Author’s collection

The work was all the more significant and complex because Janssen wanted to
house the largest refractor in Europe [37] in the central part of the chateau, beneath
a large dome, with a visual objective, 83 cm in diameter, corrected in the yellow—
green region, and a photographic objective, 62 cm in diameter, corrected for the
blue—violet. Indeed, at the time, only the Lick refractor, commissioned in 1888, had
a larger diameter (91 cm). The Meudon refractor remains today the third in the
world, after the construction of the Yerkes instrument in 1897, with a diameter of
1.02 m. Janssen, evoking Galileo Galilei, liked to say “It was the invention of the
refractor that gave physical astronomy its basis” [38].

The Great 83-cm Refractor
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Fig. 8.6 The great Meudon
refractor. Annales de
I’Observatoire d’ Astronomie
Physique de Paris. © Author’s
collection

The construction of the equatorial mounting was entrusted to the Gautier com-
pany from the boulevard Arago. This mounting carries the double refractor, with its
focal length of 16 m: “The two instruments are carried within a single tube [...]
consisting of seven steel sleeves [...]. The whole forms a very rigid, rectangular
tube” [39] (Fig. 8.6).

The observatory council examined the plans for the transactions on 15 November
1886 [40]. The cost of the objectives amounted to 130,000 F and 50,000 F for the
visual and photographic objectives, respectively. Like the objectives for the giant
American refractors, the glass was supplied by the Paris factory of Edouard Mantois,
who went into partnership with Charles Feil, the grandson of Henri Guinand, in
1885. And it was the two great French opticians of the period, Paul and Prosper
Henry, who were given the task of surfacing the lenses, in accordance with an agree-
ment that Janssen entered into with them on 27 December 1885 [41].

The contract relating to the construction of the iron dome, with an interior diameter
of 18.50 m, whose weight is about 100 tonnes, and which is moved electrically — a
fact on which Janssen laid great emphasis in his descriptions — was signed in
November 1886 with the firm Etablissements Cail. The acceptance took place nearly
9 years later, on 10 June 1895, when the refractor had already been finished for
some 18 months. In fact, it was precisely on 15 December 1893 that Janssen made
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his first observation from the great dome: the Pole Star. The following 12 January
[1894], it was the turn of the Moon and the planet Jupiter [42]. Indeed, the refractor,
which allowed the use of very high magnifications, was particularly suitable for the
study of planets and, in December 1896, Janssen stopped his series of observations
of Jupiter to allow his new collaborator, Henri Perrotin (the future Director of the
Nice Observatory), to observe Mars through the eyepiece during the favorable
opposition [43]. In 1897, Henri Deslandres, who began his astronomical career at
Paris, was transferred to Meudon. In 1898 he used the photographic refractor to
study the Orion Nebula, the planetary nebula in Andromeda, and the one in Draco,
as well as a number of variable stars in various clusters. This was occasion for
Janssen to remark that “instruments with very long focal lengths, and thus provided
with considerable powers of separation [are] valuable for the study of the structure
of very brilliant and small-diameter stars”, and took delight in “the quality of the
objectives constructed by MM. Henry” [44]. Deslandres later developed the tech-
nique of photographic spectroscopy with the great refractor. In 1904, Janssen con-
gratulated himself for having prompted and encouraged photographic studies of the
spectrum of the planet Jupiter, with the help of the astronomer Gaston Millochau
[45], who came from Paris with Deslandres.

Despite the excellent work done by the great refractor in Janssen’s time, and dur-
ing the last century, and which it may still carry out (for the study of planetary sur-
faces and double stars, in particular, but also for in public observation sessions), it
is obvious that, in 1896, the reign of large refractors was coming to an end. They
would never be made any larger than the 1.25 m diameter objectives constructed for
the giant refractor made for the Universal Exhibition of 1900 and which, given its
length of 60 m, took the form of a horizontal tube, with starlight being directed into
it from a 2 m-diameter mirror on a giant Foucault siderostat [46]. We now know
that, regrettably, the prowess exhibited by the constructors, both the opticians and
the mechanical engineers, was overshadowed by the financial bankruptcy of the
project, and that the silent hostility of official scientific circles was such that this
dream instrument never found a home in any observatory, once the Exhibition had
finished. Nevertheless, it does seem from the transport costs recorded in his note-
books that Janssen considered giving it a home at Meudon [47]. Janssen had, indeed,
been a contributor to the Palais de I’Optique venture, for which he had provided
photographs of the Sun.

The Large 1-m Reflector

Although Meudon’s large refractor, an instrument that almost has a mythology of its
own, nowadays appears as a “fin de siecle” instrument, the extremely fast reflector,
1 m in diameter [48] and with a very short focal length (just 3 m), which was fin-
ished at the same time, was, on the other hand, a new-generation instrument. It did,
in effect, initiate the promising era of large reflectors, which is still, nowadays, at the
beginning of the twenty-first century, far from over. The refractor was undoubtedly
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Fig. 8.7 The I-metre reflector at Meudon. Annales de 1’Observatoire d’ Astronomie Physique de
Paris. © Author’s collection

just one element in the race for colossal size, whereas the reflector was a completely
new tool. Producing a silvered glass, parabolic mirror was also one of the achieve-
ments of the brothers Henry. It was not a trivial matter, and the mechanical con-
struction was also bold. Indeed, the mounting was designed by Gautier to be
transportable:

The reflector’s mounting is built on the English system [an English mount], but where both
ends of the polar axis are carried by a strong circular arc, which may be moved [...] relative
to the base on which it rests. The arrangement allows the inclination of the polar axis to be
altered and, as a result, to use the instrument at sites over a wide range of latitudes. It there-
fore forms a powerful transportable instrument [49] (Fig. 8.7).

When one knows that the dome that shelters the reflector is a “small” dome with
a diameter of 7.5 m, it is obvious that Janssen never had the slightest doubts about
anything!

Janssen, who recalled “the success obtained in 1871 with a reflector with a very
short focal length” [50] which enabled him to recognize the gaseous nature of the
solar corona, did not fail to stress how “valuable this instrument is, on account of
its enormous light-gathering power” [51], especially for observing nebulae. It was
thus that “M. Rabourdin, who comes from the Observatory at Algiers, has photo-
graphed nebulae with exposure times that are four to ten times less than previous
studies” [52].
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Fig. 8.8 Janssen in his spectroscopy laboratory. Photograph. © Audouin Dollfus collection

The Laboratory for the Analysis of Gases

So it was 20 years after he settled at Meudon that Janssen commissioned his
observatory’s two large, prestigious instruments. The same did not apply to the
laboratory for the analysis of gases, which was far less difficult to install in the
chateau’s Communs. The latter did, in fact, allow a laboratory 100 m long to be created
rapidly, and which could be extended to 140 m. The outbuildings having been con-
verted into stables in the nineteenth century, it was not even necessary to remove the
loose-boxes, whose oak partitions formed excellent supports for the 60-m long
absorption tubes that Janssen required for his experiments. The tubes, 5-6 cm in
diameter, assembled in 6-m lengths, were of copper, and tested to no less than 200
atmospheres! For even higher pressures, steel tubes were used. As a light source,
Janssen used either “Drummond light®”, obtained with pure, compressed oxygen,
town gas, and cylinders of calcium oxide [quicklime] or magnesia” [53]; electric
light obtained from accumulators or from a dynamo; or sunlight. Naturally, he had
a large number of spectroscopic instruments, including a very fine spectrometer
by Brunner, as well as photographic cameras (Figs. 8.8 and 8.9). This was how
Janssen studied hydrogen, nitrogen dioxide, nitrous oxide, and carbon dioxide [54].

®More commonly known as “limelight” or “calcium light”.
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Fig. 8.9 Janssen’s laboratory at Meudon for the analysis of gases. Annales de 1’Observatoire
d’ Astronomie Physique de Paris. © Author’s collection

One tube was erected outside for use when the experiments involved danger, either
because of the high pressures employed or because of the nature of the gas being
studied. In addition, a special installation consisting of tubes of steel was used when
the gas had to be taken to a high temperature (up to 900°C), but that still did not
prevent certain incidents from taking place. Albert Nodon, who was associated with
these studies in the rdle of observatory physicist, recounts:

I also felt that I ought to describe an experiment that Janssen had set up with a great deal of
care to study the spectrum of oxygen under pressure and at a high temperature; an experi-
ment that nearly caused a catastrophe, and which, besides, has never been repeated later.
[...] I had helped him in setting up the apparatus, which consisted of a solid tube of steel,
standing vertically, and closed at both ends by thick glass. Through the whole length of this
tube there ran a platinum spiral [...]. This tube contained pure oxygen, at a pressure of
several hundred atmospheres, which was expected to be heated to incandescence by the
glowing spiral. [...] We were in place at the spectroscope: the current was sent through the
spiral, which rapidly brought to a blinding glow. At the moment when we started to make our
observations, a violent explosion shook us, and we found ourselves surrounded by a blinding
flash. [...] Rather taken aback by this abrupt end to the experiment, and happy to have come
out of it so well, because we had not been hurt, we immediately found ourselves surrounded
by the whole personnel of the Observatory, attracted by the tremendous noise of the explosion.
Janssen, who preserved a supreme control over himself, whatever the situation, solemnly
descended the stairs, without any apparent emotion, turned to me and said “We will have to
start again, let’s go and have lunch” [55].
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Fig. 8.10 Photograph of Paris under the snow, taken from a wing at Meudon by Janssen on
18 December 1878. © Paris Observatory Library

The Director’s Accommodation

When he settled at Meudon in 1876, Janssen, who had achieved his life’s main goal,
because thenceforward he had a “position”, divided his time between his laboratory
research, his studies of the Sun, his instrumental projects, his travels, his contribu-
tion to meetings...

He lived in the Communs, from which he enjoyed a fine view over Paris. On 16
December 1878, he took a photograph of the capital under the snow from his kitchen,
which was in the eastern wing of the second courtyard (Fig. 8.10), and Henri Dehérain
reported that his living quarters contained souvenirs of his travels: fabrics, vases,
lacquer plates, and small ebony elephants from India [56]. Some of these curiosities
are visible in the engraving that appeared in 1895 in La Nature [57], which shows
Janssen in his drawing room at Meudon (Fig 8.11). Apart from the souvenirs there
are some works by artists: a bust of Janssen by Tournois, another of Mme Janssen,
and portraits of Janssen by Henner and Paul Dubois. We may add that we can also
see a large photograph of Mont Blanc by Tairraz, the photographer from Chamonix
and, on the table, the photograph of a total eclipse. In 1905, journalists from the
Petit Journal noticed, in addition, “engravings that show the scholar’s taste for archaeol-
ogy”, a medallion of Gounod on the mantelpiece, and Japanese swords with deli-
cately ornamented scabbards, and razor-sharp blades [which] seem to invite national
“harakiri” [58]!
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Fig. 8.11 Janssen in his drawing room at Meudon, after a photograph by M. Dornac. La Nature,
19 October 1895. © Author’s collection

“Janssen’s official office has but a single chair for his personal use” [59], explained
Tikhov, who arrived at Meudon in 1897. “Familiar visitors, in particular Observatory
collaborators, spoke to him standing up. It was only for eminent visitors, and in parti-
cular for foreigners, that he had chairs brought in.” He went on to add “The scientist
had an imposing presence. Long grey hair framed his large head and its distin-
guished features. Moustache and beard were white. His overall demeanor was a
rarely encountered solemnity.”

Janssen did not, however, live permanently at Meudon. Indeed, because he
needed to be in Paris very frequently to attend the meetings of all the societies (at
least 15) to which he belonged, and which he was not in the habit of missing if he
was not on a trip to the provinces or abroad, he had a pied-a-terre in the capital: 63
rue de Vaugirard (at the junction with the rue de Rennes), from at least 1886 onwards.
He explicitly mentions this in his notebooks, and it was there that, 1 day in April 1889,
he received a writ [60], from the optician Prazmowski’s successors, demanding
payment or restitution of an objective, valued at 10,000 F (his annual salary as
director), which had been entrusted to him to try. As, added to that, there was a debt
of 1,005 F for various items supplied, one cannot help thinking of the two doors to
Balzac’s house, which allowed the latter to escape, occasionally, from his debtors!

This second address also explains why there were two religious services before
Janssen was buried at Pere-Lachaise Cemetery: the first at the Eglise Saint-Martin at
Meudon, and the second at Saint-Germain des Prés, his Parisian parish (Fig. 8.12).
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Fig. 8.12 Announcement of Jules Janssen’s death. © Paris Observatory Library
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Chapter 9
Janssen, the Photographic Technician

“Aussi n’hésité-je pas a dire que la plaque photographique
sera bientot la véritable rétine du savant”.

[So, I do not hesitate to say that the photographic plate
will soon be the actual retina of the scientist.] (Fig. 9.1)

Jules Janssen [1]

Venus Was the Turning Point

As we have seen, it was as if Janssen had invented cinematography for Venus, before
even taking photographs of his beloved Sun! Was it not only 2 weeks before he
presented his first trials of his revolver to the Académie des sciences, that he declared
“For me, it was the observation of the Transit of Venus that had attracted my attention
more particularly to this field [photography], which is so fruitful and so neglected
by us” [2]. This was in June 1874, and Janssen showed his colleagues the first photo-
graphs of the Sun, recorded thanks to the special equipment that he had had made
for Japan.

We must not, of course, ignore the significance of that phrase “more particu-
larly,” because Janssen was not the man to allow any innovation to pass by through
indifference. In the notebook into which he copied and annotated a number of com-
munications presented to the Académie des sciences between 1842 and 1868 [3],
there were mainly texts relating to the observation of eclipses, where photography
already played a large part. Among the most significant, there is the one in which
Faye gave an extract from a letter from Secchi concerning the photographic experi-
ments made during the solar eclipse of 8 July 1851:

When this letter was read, M. Faye recalled a scheme for observation that he had proposed
several years ago, and which he hopes to be able to achieve, thanks above all, to recent
progress in photography. This plan consisted in observing with a daguerreotype the image
of the Sun and sunspots, not through a single imprint but with two imprints made on the
same plate [...] 2 min. apart [4].

F. Launay, The Astronomer Jules Janssen: A Globetrotter of Celestial Physics, 109
Astrophysics and Space Science Library 380, DOI 10.1007/978-1-4614-0697-6_9,
© Springer Science+Business Media, LLC 2012
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Fig. 9.1 Jules Janssen.
Photographic plate. © Paris
Observatory Library

Again in 1858, when Faye showed the photographs of the eclipse of 15 March,
taken by Porro and Quinet with a refractor with a focal length of 15 m on collodion
plates, where the Sun had a diameter of 15 cm, and “where the clarity of the outline
and the sharpness of the cusps were outstanding” [5], he emphasized that “already
M. Bond, in the United States, and M. Delarue [sic] in London, have obtained
photographic images of the Moon, stars and planets, using an equatorial and a
clockwork mechanism” [6], and states unambiguously: “I would dare to maintain
that one could, from today, substitute photography for almost all meridian observations
of the planets and fundamental stars.” If Janssen did not immediately follow this
advice, it was that he did not have the means, but it is obvious that he was very
deeply interested in the evolution of photographic techniques, which he had carried
out himself from the time of his thesis.

Solar Photography in 1874

As he explained at the time of the lecture on celestial photography given at the meeting
of the Association francaise pour 1’avancement des sciences (AFAS), on 23 September
1887 [7], it was Fizeau and Foucault who first succeeded in obtaining a complete pho-
tograph of the surface of the Sun. This daguerreotype, taken 2 April 1845, shows sun-
spots as well as limb-darkening. It was another 10 years before a larger and clearer
image, obtained by Reade, showed the “mottled” appearance of the surface. At Faye’s
prompting, Porro subsequently succeeded in photographing “the most delicate mot-
tling that furrows the limbs of the Sun,” and it was from 1858 onwards that, at Sir John
Herschel’s instigation, De La Rue, at Kew, started a systematic monitoring of sunspots
through photography. But these images were not designed to study the fine structure
of the photosphere, “the intimate constitution of the solar surface.” Despite the feats
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Fig. 9.2 The solar photographic refractors at Meudon. © Paris Observatory Library

of the American, Rutherfurd, and the German, Vogel, images were too small, so it
was far from being possible to capture the granulation,' which was already difficult
to observe visually, and which intrigued so many astronomers.

In 1861 — a date when he was working with Follin — Janssen indicated that “if
one were to examine [...] the [solar] spectrum from the photographic point of view,
that is to say from the point of view of its action on sensitive chemical substances,
one would recognize that it is in its lower region, that is in the blue rays, the violet,
and even lower in the invisible portion (which is the region where the rays are called
ultra-violet), that the photographic effects are primarily found” [8]. It is obvious that
the conditional statement applies only to the reader, and that Janssen himself had
already carried out the experiment, very probably at Le Creusot. Consequently, he
had one of the keys to the construction of a purpose-built instrument (Fig. 9.2) that
would allow him to obtain photographs of the granulation, the best of which would
become the reference until the observations made by Bernard Lyot at the Pic du Midi
in 1943, 36 years after Janssen’s death!

Janssen and Prazmowski’s Solar Photographic Refractor

To realize this aim, Janssen therefore turned to an instrument maker who was not
just anybody. Before he took refuge in Paris in 1863, Adam Prazmowski was actually
a mathematician and astronomer at Warsaw and he had observed the eclipse of 1860

'The term granulation or granules was suggested by Dawes in 1864: Dawes, William, “Results of
some recent observations of the solar surface, with remarks”, MNRAS, 24 (1864), 161-5, p.162.
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in Spain. The work that he carried out for Janssen was the subject of a note on
“Chemical achromatism” [9], that Janssen presented to the Académie des sciences
on 13 July 1874. Prazmowski outlined there how the correction applied to ordinary
photographic objectives — where one had “favored the accuracy of the optical image
[i.e., the visual image ] without giving the photographic image the accuracy of which
it is capable,” and which gave the image “a certain softness in its outline” — did not
accord with the desired goals in astronomical photography. It was, therefore, neces-
sary to achieve a correction specific for the photographic domain. In addition, it was
not the two extreme colors of the actinic spectrum that should be “brought together,”
but instead those whose “chemical action has the most powerful effect.” Because
this action was a function of the material used, Prazmowski explained that “M.
Janssen had photographs taken to his specification of the spectra created by prisms
made of the flint and crown that would be used in the construction of the objective
and the eyepiece — or rather of the equipment that magnified the image created by
the objective. The photographs demonstrated that the most powerful action was
produced by the portion of the spectrum between the G and H [Fraunhofer] lines,”
that is, between indigo and violet. To achieve and determine the curvatures, he used
Biot’s results, which led to the two interior surfaces of the lenses in the doublet
being in contact, and curvatures that gave a minimum deviation to incident rays that
were parallel to the optical axis. There was one last personal touch by Prazmowski,
and by no means the least:

Authors recommend calculating achromatism for the centre, and letting an approximation
serve for the edges. I believe that it is useful to follow the opposite course. In the objective
built for photographs of the Sun, the marginal rays are rigorously achromatized; achromatism
of the centre is approximate, but to such an extent that, in the image, this small error remains
imperceptible as a result of the tiny angles of incidence.

As we can see, the investigation was exhaustive, and all these considerations
resulted in the realization of the excellent objective 135 mm in aperture, with a focal
length of 2 m, constructed for Japan. The judgment of Samuel Langley, the great spe-
cialist, as Janssen informed Huggins, was eloquent on this subject: “He admitted to
me, with greatest courtesy, that photography with our 5-inch? revealed details that, over
several years, his large refractor had not revealed to him during half-an-hour” [10].

After he returned from Siam in 1875, Janssen regularly used his refractor from
his enclosure at boulevard Ornano. From April 1876 he turned out large-size photo-
graphs of the Sun (they were 20-22 cm in diameter), which allowed him to study
details of the spots and faculae. In June he declared:

It is, therefore, nowadays superfluous to emphasize the significance of celestial photography.
But it seems to me that this application should now enter a new phase. For the Sun, for
example, observatories that are undertaking these studies should start indefinite series, that
are as complete as weather permits. These series should consist of very large and very perfect
images. [...] The solar images should reproduce the faculae and their exact outlines, spots
and their so significant structural details, and finally, the granulations of the surface and
their true forms [11].

2Five French inches. One French inch (“pouce”) equalled 27 mm.
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Encouraged by the good results from his optics, Janssen set out to carry out an
in-depth study of solar photography. The work bore on the spectral sensitivity of emul-
sions, on improving the fine-grain structure of their layer, and on exposure times.

To avoid over-exposure, he greatly reduced his exposure times, which further
reduced the active spectral region, and correspondingly assisted calculation of
objectives. But optical perfection was not sufficient. To make the emulsion even
more sensitive and as fine-grained as possible it was then necessary to improve the
formula for the collodion, and of its major component, gun-cotton, that served to
hold the sensitive grains in place. It was Arents who devised an iodide/bromide
collodion (where iodide predominated) giving a maximum sensitivity in the violet,
and who perfected a procedure that allowed extremely homogenous, sensitive plates
to be obtained.

The final difficulty that remained to be solved in obtaining perfect images was
reduction of the “photographic irradiation,” the diffusion within the sensitive layer
that could reach 20 s of arc. Janssen carried out experiments with larger and larger
magnifications, giving an image of the Sun with diameters of 20, then 30, and even
50 and 70 cm. In enlarging the size of the solar disk, he correspondingly decreased
the flux reaching the plate, but the resolution remained limited by turbulent motion
in the atmosphere. It was thus necessary to reduce the exposure time considerably,
by developing a better shutter. He therefore conceived a device, which he called a
“trappe photographique” [ “photographic trap” ], a very ingenious mechanism, which
was able to attain shutter speeds as fast as 1/6,000th of a second! The first such “traps”
were made by Prazmowski, then Janssen asked Gautier to make more elaborate ones
that did not introduce any vibration.

It is obvious that, for Janssen, photography should in future be considered as a
method of discovery in physical astronomy, and he created, without delay, a department
for celestial photography in the new observatory of which he was Director.

Granulation and the Non-existent ‘“Janssen’s
Photospheric Network”

In 1877, he first proved the importance of series by displaying photographs showing
the appearance of a sunspot from one day to the next. Then he presented his discoveries
concerning the solar granulation and what he called the “photospheric network.”
Certainly De La Rue and Rutherfurd had already taken fine images showing spots
and faculae “but not the details of granulation, which visual instruments have
revealed to our eyes” [12]. If he, Janssen, succeeded in capturing “the rice grains,”
it was because he knew how to ensure he held all the technical trumps in his hand.
The shapes of the grains are very varied, but are more or less spherical or spherical
in origin. Their material is extremely mobile “particles of solid or liquid matter
floating in a gaseous medium” [13]. As for the solar surface, “it is divided into
regions of relative calm and activity, which results in the production of the réseau
photosphérique [photospheric network]”:
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Already, examination of photographs embracing just a small number of months shows
differences in the constitution of the photospheric network, differences which will teach us
about the variations in the forms of solar activity. As such, from now on, solar photography
is placed in a position where it can reveal the most important facts about the constitution of
the Sun. It is a new method that is opening up before us, whose gains may be linked with
those from spectral analysis and the older visual methods to resolve finally, and definitively,
the great problems posed by the daytime star [14].

The quality of Janssen’s images of granulation is so good that Lockyer requested
copies, which Janssen sent him in December 1877:

Here, finally, is a print on glass of our images that is sufficiently satisfactory. It does, however,
still not show all the details on the original. At your request, I intend this proof to go to the
Kensington Museum [15].

In addition, Janssen served as an intermediary with Prazmowski who would be
able to provide Lockyer with “a chemical objective for solar photography,” 5 French
inches [in diameter] for 1,000 F, or else one of 6 inches for 1,800 F [16]. Janssen
would test the objectives at Meudon. Lockyer ordered the 6-inch. Several years
later, Janssen would negotiate with Gautier and the brothers Henry for a photohelio-
graph for Lockyer.

Janssen was convinced that everything was perfect. His optimized optics, on the
one hand, and the high speeds of his shutters on the other, left no room for any
doubt; what he recorded on this plates was finally objective and permanent proof of
the true reality of the phenomena that occurred on the surface of the Sun. He was,
therefore, particularly confident of the existence of this “photospheric network,”
which he believed to have discovered with his images as proof, and of which he
never ceased to speak. Sadly, the physicist who was so attentive to the pernicious
effects of our atmosphere, did not, however, realize that what photography (which,
itself, records everything that it sees) showed him was exclusively caused by inho-
mogeneities in the ferrestrial atmosphere: fluctuations in its density and refractive
index [17]. He had considered just the dynamic component of turbulence... From
1886, his pupil Stanoievitch [Stanojevic] cast doubt [18] on the existence of the
network, without discovering its true cause [19]. Janssen, who obviously did not
share that view, nevertheless agreed to play the game, and to present the paper:

The preceding note that M. Stanoievitch has asked me to present to the Académie is inter-
esting in this sense: that it calls greater attention to the deformations that the solar atmo-
sphere may produce on images of objects located on the surface of the Sun. But it would
be to go too far to attribute to it the production of the photospheric network itself. There
are a number of facts, which it is not necessary to discuss here, that conflict with such a
conclusion [20].

However, when the images were good, they were breathtaking, and they were,
quite rightly, admired by everyone. The photograph of granulation of 10 October 1877
(Fig. 9.5, p. 118), which was widely distributed, with its description as “a photoglyphic
proof obtained without any manual intervention,” is undoubtedly one of the most
beautiful examples. The photograph of the spot of 22 June 1885 (Fig. 9.3), one of
the largest observed up to that time, because it measured 2 min of arc (1/16 of the
diameter of the solar disk), was also seen worldwide. “A thousand thanks for your
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Fig. 9.3 Sunspots
photographed at Meudon on
22 June 1885. Annales de
I’Observatoire d’ Astronomie
Physique de Paris. © Paris
Observatory Library

beautiful photo which is quite the finest [ have ever seen” [21], wrote Lockyer, who
went even further a few days later: “T am still lost in admiration of your wonderful
sun spot” [22]. It was a connoisseur speaking...

The Scientist’s Retina

Janssen had, admittedly, been tricked by the Earth’s atmosphere which he had spent
most of his time observing, characterizing, and eliminating. Against this, the future
ahead of scientific photography did not escape him.

Janssen had a sense for phrases, and there is one that the history of photography
will not forget: “So, I do not hesitate to say that the photographic plate will soon be
the actual retina of the scientist” [23]. It was at the 1882 AFAS meeting in La
Rochelle had he said this, and when he recalled it 4 years later, it had undoubtedly
already become so widespread that Janssen was convinced that it dated from 1877.
He thus claimed, in 1886 [24], that he had mentioned it at the Académie des sciences
in December 1877, and that it appeared in the “Notice sur les progres récents de la
physique solaire” [ “Note on recent progress in solar physics” ] in the Annuaire du
Bureau des longitudes pour I’an 1879; where, however, it cannot be found, neither
in that note nor in the Comptes rendus for 1877. The reference to the eye is hardly
surprising, coming from a researcher whose thesis concerned physiological optics.
Janssen was particularly familiar with the limits of our vision, which are not those



116 The Astronomer Jules Janssen

of the ““sensitive layer of the photographic plate, by reason of this admirable property
[that it has] of enabling us to fix images, and to form them with a group of rays that is
far more extensive [spectrally] than those that affect our retina and, finally, to allow
the accumulation of its radiant action over a time that is, so to speak, unlimited” [25].

The Method of Stellar Circles

In 1880, Janssen discovered the “periodicity” [non-linearity] of the action of light on
photographic materials, and hoped to be able to obtain photographs of the chromo-
sphere by solarization.? The same year, with the new approach opened up by the “dry
process” and Henry Draper’s success, he became interested in the study of nebulae,
where it was difficult to obtain images that were “more-or-less complete” [26]. He
was then working with a very fast reflector, 50 cm in diameter, and he was insistent
that it was absolutely essential to have a photometric control on the photographs.
Again a pioneer, he proposed to defocus the images by placing the plate slightly in
front of the instrument’s focal point. Instead of a black point as the image of a check
star, ““we thus obtain a circle with a very small diameter, with a nearly uniform tint
[...] the degree of opacity of which may be compared with circles with the same ori-
gin” [27]. Subsequently, he never ceased advocating his excellent method of “stellar
circles” for computing light emitted by stars. It may be noted that Janssen’s method
was profitably put into practice by Karl Schwarzschild, about 20 years later [28].

In 1881, Janssen created his “photographic photometer,” which enabled him to
determine the sensitivity curves of emulsions and to compare “the photogenic intensity
of plates.” This was how he was able to state that “the new gelatin/silver-bromide
plates that are being prepared nowadays may be as much as 20 times as sensitive as
wet process collodion plates” [29].

The Great Comet of 1881

It was thanks to the use of these new plates, the “extra luminous” 50-cm reflector
[30], and to an excellent tracking mechanism for following the movement of the
body that “for the first time, in 1881, the complete photographic image of a comet
has been obtained” [31] (Fig. 9.4). The adjective is important, because Janssen
recorded the image in an exposure of just 30 min, while he measured the light from
the tail of Tebbutt 1881 III and found that, photographically, it was 300,000 times
less than that of the nucleus! Certainly, Draper’s photographs were taken a few days
earlier, but on them the tail of the comet is hardly visible — at least on those that still
exist [32]. Huggins himself had taken only photographs of the spectrum, and he

3This is gross overexposure, which, after development, results in reversal of the negative image.
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Fig. 9.4 The comet b 1881,
observed at Meudon

on 30 January 1881.
Photographic print of a drawing
from a photograph. © Paris
Observatory Library

asked Janssen for one of his pictures to show a slide at a lecture that he was giving
at the Royal Society in January 1882 [33].

At the same time, Janssen discovered that the photograph also showed “in the
region occupied by the tail, a number of very small [faint] stars, several of which do
not appear on any atlas.” This observation, more than 17 months earlier than the
well-known one by David Gill, seems to have passed completely unnoticed at the
time, because Gill’s photographs of the comet of November 1882 — and not Janssen’s
photos of 1881 — were the origin of the Carte du Ciel project! Really, we must
believe that, after the helium affair, a lot of people were blinded by the Sun, and by
just the Sun, and that they permanently associated Janssen with it...

The Transit of Venus in 1882

Even though he may have been able to bring tears to the eyes of his friend, the
composer Charles Gounod, who exclaimed “Oh, how beautiful!”, when he explained
Kepler’s Laws to him, Janssen was never enthusiastic about celestial mechanics.
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OBSERVATOIRE DE MEUDON |
Surface solaire, 10 Octobre iz, g"367 (diaméwe du disque oTgz). "

EPREUVE PHOTOGLYPTIQUE,
oblenue sans aucune infervention de la main humaine.,

FHUTUGLYPTIE LOWERCIER 8 O PARIS

Fig. 9.5 Solar granulation on 10 October 1877 from Meudon. Photograph by Janssen and Arents.
© Paris Observatory Library

He decided, therefore, not to take part in the observational campaign for the
second, nineteenth-century transit of Venus. In December 1882, he simply took
the opportunity of the event to carry out physical astronomy:

The principal aim of these observations was to study a very current question of key signifi-
cance, both from the point of view of the constitution of the Solar System and that of natural
philosophy: I am speaking of the composition of the atmosphere of Venus and of the pres-
ence or absence, in that atmosphere, of that aqueous element, which, on Earth, plays such a
great role in all the phenomena that are related to the development of life [34].

That was undoubtedly more exciting that a new attempt to determine the solar
parallax, and did not require moving to a distant location where all the contacts
would be observable. Nevertheless, Janssen did decide to move, to Oran, because in
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Algeria the Sun would be higher than in France at the time the planet entered the
disk of the Sun. He would make spectroscopic observations and large photographs,
where the planet would be 1 cm in diameter. So he left with his photographer, Louis
Pasteur, who had replaced Arents at Meudon in 1880, and a serviceman, a former
student at the Polytechnique. He transported all the materiel that he had in Japan in
1874, except the revolver, which he did not need.

Because he was rather disappointed by his results (the presence of water vapor
was far from being obvious), he extended his stay in the high-plateau region and
remained there for about a month, three times as long as he had intended. There,
despite excellent observational conditions — the extraordinary “brilliance” of the
planet, enabling high-dispersion and high-quality spectroscopes to be used, and the
extreme dryness of the site, to his great regret he had to accept the evidence: “I am
led to admit that, when one thus eliminates the influence of the terrestrial atmo-
sphere, the optical characteristics of water vapor in the spectrum of Venus are very
weak.” However, he still tried to retain a glimmer of hope: “This does not mean, to
my mind, that this element is absent in Venus ...” [35]

Janssen’s Atlas of Solar Photographs

Janssen did not fail to use photography whenever he could, during his everyday life
at Meudon, with his observational instruments and in his spectral-research labo-
ratory, or during his observational expeditions. “Photography links phenomena
across time, just as writing links thoughts and emotions across the ages” [36], he
maintained in his speech in 1888 in honor of photography. Whether on the verge of
the desert in Algeria, at the edge of the crater of Vesuvius, or at high-altitude
observatories, he photographed, or had photographed, everything that could be
captured for future generations: stars and their spectra, but also landscapes, clouds,
monuments, or instruments. Only portraits of the scientific participants were missing
from the roll-call. They exist, but they were reserved for close friends and for that,
Janssen went to sit for photographers, such as Nadar and others: “I have, in due
course, received your letter and your portrait, which have given us great pleasure.
In turn, I would beg you to be kind enough to accept the enclosed, which has just
been taken by a photographer who is taking [photographs of members of] the
Institut, and who asked me to sit for him” [37], he wrote to his friend Huggins in
1879. However, within his family circle, Janssen occasionally liked to play at being
a photographer and, in 1881, he did not refuse to take the portrait of some of his cous-
ins, who were delighted with the result.

Janssen’s major photographic work is undoubtedly the collection of daily photo-
graphs of the surface of the Sun, which he had his photographers obtain. It was
Arents for the first 4 years, and then Pasteur, aided by Coroyer, from 1880. In 1903,
the collection consisted of 6,000 photographs of the whole Sun, recorded since
1876 on glass plates, 36 cm on a side: an absolute treasure-trove. One hundred years
later, just seven remain.
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Happily, Janssen published some of them, but that was not as simple as it might
appear. Contemporary printers did not know how to reproduce the photographs on
ordinary paper. Either engraving had to be used, or actual photographic prints had
to be glued into the books. This is what Janssen did in the Annuaire du Bureau des
longitudes pour I’an 1879, where he published “two photoglyphic proofs of the
same region of the solar surface, taken at an interval of 50 min, and showing the
rapid transformations of the network of the photospheric granulation™ [38]. This
solution was satisfactory, but very expensive, especially if one wanted to have large-
size proofs. Janssen decided to plunge into this lavish operation, and he did a lot of
work with Pasteur to obtain large, high-quality and durable copies. First, he pub-
lished 12 in the bound edition, a large quarto, of the first volume of the Annales de
I’Observatoire d’Astronomie physique de Paris, which appeared in 1896. But he
wanted to do better and grander things: he selected the 30 pictures that he considered
the most significant (and which are not, unfortunately, the best, because of the “photo-
spheric network,” which played rather too prominent a part), and in 1903 published
the “first part” of the great Atlas de photographies solaires [39], where the diameter
of the Sun, on sectional plates 44.5 cm wide and 53.5 cm high, is no less than 1.2 m!
The work, which weighs some 10 kg was undoubtedly printed in just a few dozen
copies, and there was never a second part.

To see anywhere in the literature a photograph of the whole Sun, taken by Janssen,
we need to turn to the popular work by Guillemin, Le Ciel, which, after its fifth edi-
tion of 1877, has a photoglyphic plate of a very fine picture showing spots and faculae,
and where, on the original plate, the Sun had a diameter of 204 mm [40].
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Chapter 10
From Caroline Island to Washington

“Tout effort, quelque obscur qu’il soit, devient grand quand
il a un mobile élevé et généreux”.

[Any effort, however obscure it may be, becomes great when
it has a noble and generous motive. |

Jules Janssen [1]

Westward Ho! — for the Antilles

In 1883, we find Janssen leaving again for a new eclipse, when he traveled far across
the Pacific to Caroline Island. “Itis an island a league wide that is so flat that a hillock
1.5 m high is a noticeable rise” [2], was what he was told by the sailors on the Saint-
Nazaire when he boarded it on 5 March.

It was the first time that Janssen had left on an expedition under such favorable
conditions. He was accompanied, not just by the photographer Pasteur and an assistant
from the observatory, but also by an astronomer he had recently recruited at Meudon.
This was Léopold Trouvelot, whom Flammarion had introduced to him on 27 April
1882: “M. Trouvelot, an amateur astronomer who carries out spectroscopic studies,
wishes to be introduced to you™ [3]. Having come back from the United States after
staying there for some 10 years (it was political events that caused him to leave
France), Trouvelot was, in fact, trying to capitalize on his immense talent as a
draughtsman, and he probably talked about spectroscopy to attract Janssen’s attention.
After having devoted himself to raising a potential substitute for silkworms, gipsy
moths (in fact a voracious species that escaped and caused extensive, and still con-
tinuing, defoliation of trees and shrubs in a major ecological disaster), Trouvelot
had become generally known for his extremely numerous drawings of the Sun and
the planets that he made while in the United States, during several months at Harvard
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Observatory and over several years from his private observatory in Cambridge [4].
The high point was the publication in New York, in 1882, of a portfolio of 15,
large-sized chromolithographs reproduced from original pastels that were works of
art of indisputable documentary and artistic quality [5]. Trouvelot had also had the
chance to meet the Harvard astronomers in Wyoming, where he had gone to observe
the eclipse of 1878, and he had the honor of seeing his report printed in a US Naval
Observatory publication. Janssen therefore had three collaborators with him, of
whom he was, administratively, the leader. But that was not all: two very eminent
foreigners decided to accompany him. These were Johann Palisa, from the Vienna
Observatory, a major discoverer of asteroids, and Pietro Tacchini, Director of the
Rome Observatory, a great specialist in the Sun, whom Janssen knew well, and
with whom he had been on best terms for many years. Janssen was delighted with
his team: “The personnel on the expedition are pleasant and show a respect for me.
I find their society very agreeable” [6], he wrote to Henriette during the course of
the 13-day crossing, which first took him to Guadeloupe. That certainly helped him
to forget the extremely painful period of perpetual rolling and pitching during the
first week of the voyage. At Pointe-a-Pitre, the team came to a magnificent roadstead,
where they disembarked:

We landed and went for a walk in the town, and particularly in the market. The black element
is dominant here. All you see are great devils of negresses, done up in provocative madras
cotton headscarves and wrapped in robes with the waistline under the armpits, with endless
skirts, large enough to hide a regiment, who stride around the town with an insufferable gait
and swaying of the hips.

Universal suffrage has put the colony into the hands of the blacks. It is they who nominate
the deputy, who form the municipal council and who, all in all, have all the power. What a
reversal of things! The white element is furious, humiliated, and sickened. That hardly turns
them into republicans [7].

At the roadstead at Fort-de-France in Martinique, Janssen witnessed the proce-
dure of coaling ship, which gave him the opportunity of a penning a passage with
particularly vivid imagery:

In this country, which has so little progressed since the beginning of the century, they still
do not know about using machines to carry out coaling. The ship ties up to the quay and
they set out two large gangways to connect it to the shore. Then you see a column of black
women appear, black by nature, and black by toil. Each carries a basket full of coal on her
head. One hand steadies the basket, the other rests on the hip. Their clothes were probably
originally colored. [...] They have to [...] step on a small rocker that counts the number
of baskets. It is calculated that it requires 12—15,000 baskets to supply the ship. [...] The
procession of porters goes on and on, and darkness begins to fall. A black man arrives on
the quay and starts to tap on a tambourine: a rhythmic, monotonous noise, which he accom-
panies by a light whistling, which rise above the dark notes of the bass. With this national
chant, the women come to life and increase their pace; they sway their hips and straighten
up beneath their loads, which seem to become lighter. These porters who, just a moment
ago, seemed to be miserable and hideous creatures, gain in character; their silhouettes,
bathed in the twilight, take on classical poses and are strikingly outlined against the dying
light of the day [8].
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The Isthmus of Panama and the Marquesas

Arriving at Colon, Janssen saw Charles de Lesseps (the son of Ferdinand), who
showed him, together with Palisa and Trouvelot, the construction work going ahead
for the Panama Canal.! “De Lesseps is here in the middle of a court. The millions
that have been thrown away here have created a town, but a town that would provide
few candidates for the prize that the Académie Frangaise awards for “vertu™ [the
Prix Montyon]” [9]. Janssen, who had to take care of the crossing of the isthmus,
made use of Lesseps in dealing with the managers of the Panama Railway, that
“terrible railway,” before treating the board members to champagne. Really, Janssen
was on top form!

He was, however, very annoyed to learn from the commander of the L’Eclaireur,
specially sent from Panama to meet him, that he intended to make part of the crossing
under sail. L’Eclaireur was a naval vessel put at the expedition’s disposal by the
ministre de la Marine, and Janssen found that part of the programme “absolutely
unacceptable.” As a result, he asked the commander to buy an additional 100 tonnes
of coal to cover the whole 1,200 leagues under steam. We know how persuasive
Janssen could be: “Faced with my clear, firm declaration, made in the name of science,
he told me that he would carry out my wishes” [10].

Everything went as Janssen hoped, and on 19 April he was in the Marquesas:
“We are going to land and see these fierce Maoris of the Marquesas, who are very
handsome, very strong, very warlike, and very cannibalistic. But we have tamed
them, and there is nothing to fear, even in an excursion into the interior” [11].
Henriette was doubtlessly delighted to hear it.

The Eclipse of 9 May 1883 at Caroline Island

Luck was again with Janssen, and he had not made the long and grueling trip (trans-
porting a considerable number of instruments) for nothing:

We have had yet another success. I have definitely proved the existence of the Fraunhofer
spectrum [perhaps some one hundred lines] in the Corona, which demonstrates the existence
of cosmic material in the region around the Sun. This is a fine success, but it took a lot of
trouble to get it. This trip has been the most exhausting of all those that I have made — infinitely
so.  have had to concern myself with everything and everyone on this desert island, with no
mechanic, almost without help, and will all the responsibility. I have been working in an
outrageous manner. On the eve of the eclipse, I spent from 9 o’clock to 2 in the morning in

"' This was the first attempt to construct a canal across central America at the beginning of the 1880s.
The work was interrupted in 1889 after the bankruptcy of the company directed by the Frenchman,
Ferdinand de Lesseps, a bankruptcy that created an enormous financial scandal. The work was
restarted in 1904 by an American company, and the canal was finally opened in 1914.

> This refers in particular to the award for the most charitable and/or courageous act by a poor
Frenchman.
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Fig. 10.1 Photograph of the corona during the total eclipse of 6 May 1883. Annuaire du BdL pour
I’an 1884. © Author’s collection

the most exhausting positions, adjusting my instrument. On the morning of the eclipse,
we had rain and stormy weather. All these gentlemen thought that the expedition was
lost. Finally the sky cleared 10 min beforehand, and throughout the phenomenon, we had
magnificent weather. Everything went well, everyone carried out their task well, and after
the event, our pleasure was immense [12].

Indeed, Pasteur, who had eight cameras, obtained superb pictures of the corona,
and a genuine print on paper of one of them was to be included in the report pub-
lished in the Annuaire du Bureau des longitudes [13] (Fig. 10.1). It was taken with
an objective 21 cm in diameter, with a focal length of 1.20 m, and an exposure time
of 5 min. The corona is more extensive than could be seen visually, but the phenom-
enon was limited [in extent] and did not vary during totality. On the other hand,
Janssen tried, for the first time, to make a photometric measurement of the luminous
intensity of the corona, which was greater than that of the Full Moon, by photogra-
phy. Also for the first time, he observed the “Respighi rings,” colored images of the
eclipsed Sun that were obtained by placing a prism in front of the refractor’s objec-
tive. Immediately after the eclipse, the four astronomers wrote a brief report, which
was read to the others and countersigned by them. Trouvelot made a drawing of the
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corona. Like Palisa, with whom he had shared the task, he had searched, out to a
distance of 15° from the center of the Sun, for the hypothetical intramercurian planet
that could perturb the orbit of Mercury, and which the doctor Lescarbault had
thought he observed in 1859, and whose orbit Le Verrier had calculated. Naturally,
the photographs did not show anything either.? Tacchini, for his part, had studied the
polarization of the corona and carried out spectroscopy. He found an obvious resem-
blance between “the constitution of some parts of the corona and the spectrum of
comets” [14].

In addition, despite what he said, Janssen had 17 men from the L’Eclaireur at his
disposal, and the effectiveness of the sailors was obviously commensurate with
expectations. Moreover, relations with the American expedition, directed by Holden,
were excellent — in particular, the Americans lent one of their “chalets” — to such an
extent that the day after the eclipse, Janssen invited his colleagues to dinner. “You
would have thought that we were in Paris. Great cordiality” [15], he wrote to
Henriette, to whom he also added that his health remained remarkably fine.

Tahiti, the Sandwich Islands, and America

The return journey took Janssen to Tahiti, where “the Expedition was welcomed by
the chiefs according to ancient custom.” Unfortunately, Janssen could not attend the
last celebrations, because he had an acute abscess on his arm. He had completely
recovered when, on route for San Francisco, he passed the Sandwich Islands
(Hawaii). He asked that they put in there because he wanted to stay for a week to
carry out some geological research on an eruption that had just occurred. It is there
that the most remarkable volcanoes “in the world™* [16] occur at an altitude of
4,300 m. He went to the crater of Kilauea, which was how “a night passed in the
great crater, the most remarkable in the world, and on the edge of a molten lake,
enabled [him] to make a study that resulted in [finding] strange analogies between
these volcanic phenomena and those of the surface of the Sun” [17].

The group returned to L’Eclaireur, which carried them to San Francisco, where
the expedition stayed from 9 to 21 July, and was thus able to take part in the 14th-
July® celebrations by the French colony. Janssen and Trouvelot also wanted to visit
the observatory on Mount Hamilton (the Lick Observatory), an excursion that
required several days, before crossing America to see the observatories at Madison,
Chicago (Yerkes), Cambridge, and finally, Washington. There, Janssen met his
famous friend Alexander Graham Bell, who made “his stay in that beautiful city,

31t was, in fact, general relativity that explained the observed irregularities in the motion of Mercury.
*In English in the text.
Bastille Day (the French national holiday)
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extremely pleasant and extremely fruitful” [18]. It was from New York that the
packet-boat Canada finally brought everyone back to France on 15 August.

On 14 September, Huggins congratulated Janssen in the carefully chosen terms
that francophone British people knew how to use so well: “Cher conquérant du
Soleil, je vous félicite de vos nouvelles conquétes sur le terrain solaire et ses colonies
coronales” [ “Dear Conqueror of the Sun, I congratulate you on your new conquests
of the solar terrain and its coronal colonies.” |

Planet Henrietta

Janssen did not receive the letter immediately, because he was attending a meeting
in Austria. Before he left, he was lucky enough to meet, in the Paris railway waiting
room, his colleague Maurice Loeewy, the future Director of the Paris Observatory,
who had lived in Vienna. The latter spared him from having to be concerned about
the German language, and he had the pleasure of visiting Salzburg with him. He was
warmly received in Vienna: “the Director of the Observatory [Weiss] was pleased,
and Palisa was cheerful” [19]. On the Sunday, the meeting left on a trip to Mount
Kahlenberg, before attending a dinner given by the government. Toasts followed,
and Janssen was, of course, asked for a speech. As his subject he took “scientists’
wives.” Janssen first congratulated the Vienna ladies, and especially Mme Weiss, by
thanking her for “the welcome extended the day before in a Palace where one often
watched the Heavens” [20], and then he let his emotions have free flow:

I examined the role of a wife as a companion and often collaborator of scientists. I spoke
of wives, who fulfilled this role historically. I showed how this union, which is already so full of
sweetness, took on a supreme charm when the wife’s mind was able to follow that of the man
she loved into the higher regions that the science of the heavens opened to human intelligence:
how this contemplation of the beauties of the intellectual world by two, united souls had the
power and strength to unite them even more closely. As for myself, I then added, if I am
allowed to mention myself in all humility, and to add myself, with all due modesty, to the list
of illustrious examples that I have just quoted, I would say that I have experienced this delight,
and that here I must express my gratitude to my dear companion, to the one who has followed
me, helped me, and even advised me in my travels for science! — Applause — Everyone rose
and came to clink glasses with me, drinking to Madame Janssen. Whilst [ was talking with
infectious emotion of the happiness of two souls, who after having fallen in love on Earth,
slowly soar towards Heaven, there to enjoy the delights of an intellectual, refined love, I saw
silent tears all around me. [...] When the audience had calmed down, Palisa rose and said that
in recognition of what M. Janssen, his mentor and head of the expedition [represented to him],
he asked me to be godfather to one of his planets — Applause. I said that I was deeply touched
by the honor that M. Palisa accorded me, and that, in truth, his company had been so agreeable
to me that the word “recognition” could not be used, and I asked that of “friendship” should
simply be substituted, and that because I was asked for a name for the body, the discovery of
which was thanks to M. Palisa’s talents, I could do no better than to make the deed suit the
words, and to give this planet the name of the person, whom I had just introduced to the
gathering and regarding whom I had expressed my grateful feelings; as a consequence,
I begged the gathering to accept the name of Henrietta, by which Madame Janssen was
baptized. Everyone cheered your name, and everyone returned to congratulate me or rather, to
beg me to pass on their congratulations to you.
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So the name of my life’s dear companion is now thus inscribed in astronomical ephemerides,
and will live longer than those of many princesses.

I am delighted by this and, in congratulating you, kiss you and Antoinette tenderly — if
an immortal will be kind enough to allow it [21].

How Henriette’s heart must have pounded on receiving this news!

A Dwelling at Pere-Lachaise

Now that his wife had a place in the heavens, it was time for Janssen to concern
himself with finding a last resting place for her on Earth, but which might as well
be one that was well located. He dealt with this in September 1884, a few days
before leaving again for Washington for the famous meridian conference. After
a long meeting with the Minister for Foreign Affairs at which he received his
letter of accreditation, he went on to the Pere-Lachaise Cemetery, where he
arranged things:

I arrived at the cemetery and the matter was arranged with Henri [Le Roux]. We have 3 m
of ground, 1 m frontage, very close to Arago, that is to say on the boulevard des Italiens at
Pere la Chaise. — It is a dream to be located there. At this point there was a pathway, which
Henri will remove to give us a place. I paid on the spot — 1,045 F. So, we have, my dear
friend, a place for ourselves and ours to rest, and we shall be in the most cheerful and busiest
spot of the Pere. — If there is any rumor of the sale of plots at Montmartre, arrange for an
exhumation (you have the date; there are two coffins, a regular/—sized] one, and a small one
of Father’s) and have those two coffins interred in our present plot, on a temporary basis.
So we are now all set [22].

It is indeed there that Janssen rests with his wife, his daughter, and his parents,
transferred from the cimetiere du Nord (Fig. 10.2). The tombstone carries the fine
profile from the Janssen Medal. (Janssen established several prizes: at the Académie des
sciences, the Société astronomique de France, the Société de géographie, the
Société de photographie ...). It is a replica of the engraving made by Alphée Dubois
in 1872 for the Janssen—Lockyer Medal.

The Washington Conference of 1884

Almost in the same breath, Janssen continued:

I have just seen the Minister for Public Education, with whom I discussed the assignment —
the allowance is set at 150 F per day — with that I could be a representative. It is the allowance
of plenipotentiaries.

So Janssen was almost a minister ... and almost rich: he immediately went to
purchase a soft hat! Indeed, his mission was of significance, because he was to rep-
resent France at the conference that would adopt a “prime meridian,” that is to say
the meridian that would be the origin for the measurement of longitude, and also,
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Fig. 10.2 Janssen’s tomb at Pére-Lachaise cemetery in Paris. © Frangoise Launay

although it was not in the initial programme,® eventually attempt to have the decimal
system applied to the measurement of angles and of time. The Conference was to
take place in October, so Janssen embarked at Le Havre on 13 September. The
crossing lasted 11 days and Janssen was again treated to four small storms, which
did not prevent him from reading a work on Mme de Lamartine, the moving résumé
of which that he sent to Henriette ended with these words: “For me, the song of
the poet is all the more beautiful, and above all more moving, when I knew the
bitterness that saddened the end of that life, than if the man had always been

happy™ [23].

¢ The title of the Conference was actually: “International Conference for the purpose of fixing a
prime meridian and a universal day”.
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VICTOR HUGO ~ JANSSEN

Fig. 10.3 Victor Hugo and Jules Janssen. A slight family resemblance... Félix Potin album.
© Author’s collection

As soon as he arrived in New York, he received a visit from a reporter from the
Evening Telegram, which, that very evening, published an article entitled “Arrival of
M. Janssen” [24]. which gives an idea of the reputation of the French representative,
and of the curiosity that surrounded him; but Janssen suffered, because the journalist
did not speak a word of French, and his dear interpreter, Henriette, was not there.
The next day it was the turn of the New York Herald, whose journalist published
some 60 lines enumerating all [Janssen’s] titles and publications, and reported that
Janssen was “A low sized, well built elderly gentleman, with long snow white hair,
and a face not unlike Victor Hugo’s” [25] (Fig. 10.3). Janssen invited Graham Bell
to dinner, who came to see him with his father, and then those two gentlemen invited
Janssen to a ballet performance: “We decided that in view of my great knowledge of
English, it was the best thing that they could offer me — things must be propor-
tionate!” He visited a school; saw Barnard, the Director at Columbia College, an
old, very deaf scientist, but one full of serenity, whom he regretted had been excluded
from the Conference in favor of some naval officer; and was invited to dinner by a
banker, whose wife talked to him about ... Lamartine!
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The Battle Over the Meridian

At the Conference, France had just two representatives: Albert Lefaivre,
plenipotentiary minister and consul general, who was to support Janssen in an
exemplary fashion, and Janssen. They were charged with promoting a neutral meri-
dian, which surprised the English-speaking delegates. The President was the
American, Admiral Rodgers. The three Secretaries were General Strachey, a British
delegate, Janssen, and Dr Cruls, the Brazilian delegate.

After quite a number of preliminary discussions and votes dealing with the
organization and proceedings of the conference, the American delegate Lewis
Rutherfurd proposed Greenwich as the prime meridian, as recommended by the
Seventh International Geodesic Conference held in Rome in 18837 [26]. But Janssen
demanded that a ruling should be obtained about the very establishment of a prime
meridian. This proposal being adopted unanimously, it remained for the principles
for the choice of the meridian to be defined, and so battle was joined:

During the course of this week, we have had a truly terrible session. We proposed a neutral
meridian and I made a major speech [27] to explain all its geographical, and above all
moral, advantages, by showing through the history of old meridians that it was always
through national pride that attempts at unification of Longitudes have failed. The English
and the Americans, who expected to see us defend Paris® [28], a subject on which they
counted on being able to defeat us easily, seeing the strength that we gained from such a
proposition that was significant both in concept and in being disinterested, were furious,
and an attack against me, or rather against my proposition, started. They went for me, one
after the other, trying to demolish my meridian by all possible arguments. After my main
speech I had to make 7 or 8 others to reply to each person on the grounds that he had chosen.
[...]11 fought for 4 h tirelessly. When I left this boiler-room, my shirt was wringing wet:
it took two days to dry. They had planned to attack me one after the other, each on different
grounds. I was alone against forty, among whom were the principal English’ and American'
scientists, but the struggle aroused me so much that ideas and expressions came effortlessly.
Besides, almost everyone congratulated me, and were kind enough (especially the gallery)
to say that the session had been magnificent and that they had been enchanted to see a scientist
who was an orator. The moral success belonged to France. This was all we could hope for,
because everyone had precise, formal instructions to vote for Greenwich. But our attitude
needed to be a noble one, and it was [29].

The task had been greatly complicated by the fact that Janssen’s opponents
all spoke in English and that, as Janssen explained “it was based on the notes that

"This meeting was less diplomatic in character than the Washington Conference, whose resolutions
would actually represent a political act.

8 As the French delegates did, although feebly, the year before at Rome.

° Captain Sir FJ.O. Evans, Royal Navy; Professor J.C. Adams, Director of the Cambridge
Observatory; Lieutenant-General Strachey, Member of the Council of India; and Sandford Fleming,
representing the Dominion of Canada.

10 Rear-Admiral C.R.P. Rodgers, U.S. Navy; Lewis M. Rutherfurd; W.E. Allen, Secretary,
Railway Time Convention; Commander W.T. Sampson, U.S. Navy; Professor Cleveland Abbe,
U.S. Signal Office.
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M. Lefaivre hurriedly gave me that I had to form an idea of their arguments and to
which I had to reply immediately” [30]. It may be noted that Lefaivre, a former
student of the Ecole normale supérieure, and a great historian, was a former Siege
aeronaut, which would not have harmed his close relations with Janssen ... As only
France, Brazil, and the Dominican Republic voted for a neutral meridian'':

Resolved: That the initial meridian should have a character of absolute neutrality. It should

be chosen exclusively so as to secure to science and to international commerce all possible

advantages, and especially should cut no great continent —neither Europe nor America.
Twenty-one noes and three ayes. [...] The resolution is, therefore, lost [31].

there was no point in continuing the battle, and France took no part in “the discussion of
the choice of the national meridian destined to become the international meridian”
[32], during which all the advantages of Greenwich were developed. When it came
to the vote for Greenwich, France and Brazil abstained. Only the Dominican
Republic voted against.

Janssen spent the whole of the following week drafting the protocol of the
Conference, a 216-page volume in the French version [33], and he had to recon-
struct from memory the text of his contributions, because there was no means of
finding French-speaking stenographers. The working conditions were terrible: “And
because here everything is done with breathtaking rapidity, I had to spend two days
without getting undressed. [...] Added to that, the whole of the American press is
hot on our heels every day. You can imagine whether it is a bed of roses” [34].

The Non-existent Battle Over the “Metric System”

Before the vote, the Spanish delegate spoke to say that, in voting for Greenwich, his
government expressed the hope that Britain and the United States would accept the
French system of weights and measures. A split appeared, and Janssen plunged in,
without any real conviction to start with:

While the vote [in favor of Greenwich] had taken place as arranged and expected, I did gain
the sympathy and respect of everyone. And I gathered the fruits of this at the time when a
vote was proposed in favor of continuing studies about the application of the decimal
system to the measurement of angles and that of time.'? Basically, the meeting wanted
nothing to do with it. The situation appeared so bad that I sent a coded telegraph message
via M. Lefaivre to the Minister, asking if we should persist in demanding it. We were told
to persist, unless complete failure was certain [35].

So Janssen plunged in and, deferring to him, the President agreed to ask the meeting
if it wished to discuss the subject. Only the British and the Americans voted against.

"'This vote is not mentioned in Greenwich time: and the discovery of the longitude by Derek Howse,
who gives only the main adopted resolutions (with a numbering of his own), in his analysis of voting
country by country (Table II, pp. 146-7).

21t is easy to see that this was not at all about the adoption of the metric system, as is very often
stated to be the case.
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Then, I spoke again, and when it came to the final vote, the English and the Americans,
seeing that they were beaten, voted for [the resolution]. This was a real success, and shows
utterly how if, on the question of the Meridian, everything had not been agreed in advance,
I would perhaps have swung the vote. Will all this effort be appreciated in France? Certainly
not, but the feeling of having fully served one’s country should suffice, and it does suffice
for me [36].

Janssen would have liked to know whether after all this, he was mentioned in the
French newspapers ... And, as he was unable to sail until the 12 November, instead
of the 5th, he took advantage of this to make an excursion to Canada, perhaps on the
advice of Lefaivre, who had lived there for several years as French consul.

Janssen was, in the end, rather satisfied by the Conference, the work of which
had lasted the whole month of October. In the report that he made about it for the
Académie des sciences, he gave the following appreciation:

This result is considerable. But its significance lies mainly rather with the principles that the
Conference enunciated, rather than with the solutions that it adopted.

The establishment of a unique meridian and universal time; the unification of the
astronomical and civil days'®; and the extension of the decimal system are reforms
that the progress of Science and international relations have rendered both opportune
and desirable.

But, in the application of the principles, the Conference has been less gratifying.
In choosing the prime meridian, it allowed itself to be too easily seduced by the
practical and immediate advantages offered by a meridian that was already wide-
spread, and it mistook the conditions that would have assured that its work received
universal and definitive adoption.

As far as we are concerned, we have, on this question, upheld the role dictated
by our past, our traditions, and the very character of our national spirit [37].
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Chapter 11
Janssen and Edison’s Phonograph

“Le probleme de reproduire artificiellement la voix
humaine est un des plus étonnants de ceux que I’homme ait
pu se proposer.”

[The problem of artificially reproducing the human voice is one
of the most amazing of those that Man could ever set himself.]

Jules Janssen [1]

The Meeting at Bath

“Tomorrow, I shall go to see the famous phonograph” [2] Janssen wrote to his wife on
5 September 1888. Janssen was in England, at Bath, where the 58th meeting of the
BAAS was being held. Janssen was diligent in attending these meetings. An inventor
himself, and always concerned to see science and techniques advanced, he was natu-
rally very interested in the inventions of others. Edison’s phonograph was not com-
pletely new in 1888 because an early model had been presented to the Académie des
sciences in 1878, but it was a different version that had just arrived in Europe.

The next day, the news was more precise: “I also send a kiss to Antoinette, who will
receive my next [letter], in which I shall tell her about an autograph phonograph' that
the great Edison is sending me personally” [3]. Antoinette’s promised letter left Bath
on 11 September. Janssen first, quite rightly, gave his daughter details of the great
success of the communication of his research in progress on the spectrum of oxygen,
which had led him to look into the deeper problems of molecular mechanics:

[Sir William] Thomson [Lord Kelvin] has been so enthusiastic in seeing all the horizons

that the density-squared law? opens up in spectral analysis and in molecular mechanics that
he has said that it was a splendid discovery and the whole room applauded his speech.

'In English in the text.

2Janssen had actually determined experimentally that the law governing the appearance of molecular
bands was a function of the product of the depth of the gas times the square of its density.

F. Launay, The Astronomer Jules Janssen: A Globetrotter of Celestial Physics, 137
Astrophysics and Space Science Library 380, DOI 10.1007/978-1-4614-0697-6_11,
© Springer Science+Business Media, LLC 2012
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I must tell you that already two English chemists have started to investigate my subject by
repeating my experiments, but without affecting the square law, which they do not even
understand, despite saying that they have confirmed it. I had been warned that they were to
communicate something on the subject. I then demanded and was allowed to speak first.
Their Communication, which they did not dare give themselves, was not brilliant. Everyone
recognized the dishonesty of the action and the mediocrity of the work. These men did not
bank on my presence at the meeting. [4]

He then comes to the famous phonograph:

I have just received a visit from a representative and friend of Edison who brought me his
portrait on his behalf, and also an autograph phonogram that he sent to me from America.
This phonogram consists of a hollow cylinder of white wax, which was placed on the phono-
graph and on which the machine left traces under the effect of the author’s voice. This is
a friendly conversation that Edison has sent me across the Atlantic and which his friend
suggests he will play to me on his behalf. The machine on which the cylinder will be placed
is in transit, and we have arranged to meet in Paris about the 17th.

From Bath, Janssen sent the following message to Edison, which he recorded for
him, and this was the first French voice to cross the Atlantic in such a new form:
“The problem of artificially reproducing the human voice is one of the most amazing
of those that Man could ever set himself. M. Edison’s genius has provided us with
the solution, and his name will be blessed by all those who are able to hear again the
animated voices of those whom they would have lost” [5].

The Phonograph Under the Dome [of the Académie Frangaise]

In reality, it was during the months of April and May of the following year, in
1889, that the Parisian sessions took place in increasing number. Actually, as
Janssen stated in his presentation to the Académie des sciences on 23 April, Edison
had wanted to add new improvements to the equipment that had been shown at
Bath.

After the explanations given by Janssen, and the speech by the representative,
Colonel Gouraud, a friend of Edison’s of French origin, “phonographed” in front of
the members of the August assembly, a whole series of recordings was made; as
listed by La Nature:

WoRrDs — The words of M. Janssen, past President of the Académie, addressed to M. Edison;
the words of M. Berger to the same person; messages from the correspondents of several
French newspapers, addressed to their editors.

A few words in the following languages:
French, English, Spanish, Italian, Dutch, Greek, Latin, Syriac, Turkish, Hebrew, and Arabic.

Music — The Marseillaise, played by the military band of the Queen’s Guards; Hail
Columbia, by the same, and Marche du régiment; a duet for piano and cornet, the music
by Gounod; a cornet duet; Ave Maria, by Gounod, sung and accompanied by himself. [6]

According to Janssen’s diary [7], it seems that the first session with the phono-
graph took place on 14 April, perhaps privately in the office of the Académie des
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Fig. 11.1 The duc d’Aumale,
des Cloiseaux, Gounod, and
Janssen testing Edison’s
phonograph at the Académie
des beaux-arts,

27 April 1889. Physique
Populaire by Emile
Desbeaux. © Author’s
collection

sciences, followed by another on the 18th, at Eiffel’s home. On the 25th, it was at
Janssen’s Parisian apartment that the equipment was tested, to the great satisfaction
of everyone present, although unfortunately Gounod was unable to participate. In his
letter of apologies, he nevertheless indicated that he had already tested the equipment.
Butit was undoubtedly on 27 April, at the Académie des beaux-arts, that the supreme
presentation took place. It was again Janssen who carried out the presentation, and
the engraving that we have of the event shows that he appears very satisfied, with
the hint of a smile, listening to his dear friend Gounod recording “Il pleut, il pleut
bergere,” under the attentive eyes and ears of the duc d’Aumale (a general and
historian), and of the mineralogist Alfred des Cloizeaux (Fig. 11.1). The transcript of
the session tells us even more:

— M. Janssen (testing the Phonograph):
— Demosthenes, Cicero, Bossuet, why are you dead? We could today hear your wonderful
harangues from the very mouths of those who pronounced them!

Then a minor, very prickly point arises. Is the sentence correct, say some; is it accurate,
the others say. Is it the mouths of the orators or the cylinder of wax that is repeating the
harangues? M. Janssen resumes, tries to find the correction, and stops at the word ‘de’ or ‘des’.
The phonograph picks up the hesitation and the interruption. For a third time he repeats:
“Demosthenes, Cicero, Bossuet ...” and a stifled laugh causes syllables to be missed. The
phonograph faithfully reproduces the poorly stifled laugh. — It’s perfect! it’s astonishing!
everyone cries.

Then the duc d’ Aumale entrusts a few words to the Phonograph. And immediately, in a
high, curt voice, the instrument speaks a sentence from the Histoire des princes de Condé:
“Cavaliers de Gassion, sabre haut, pistolet au poing, se ruerent sur ’ennemi ...” [ “Gassion’s
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riders, sabers high and pistols in their hands, fall upon the enemy ...” ] One could imagine
hearing the commands to a regiment.

Finally, M. Ch. Gounod moves up and sings into the speaking trumpet: “Il pleut, il pleut
bergere ...” and signs the song “Charles Gounod, member of the Académie des Beaux-Arts,
of the Institut de France.” And one of M. Gounod’s colleagues conveys the general impres-
sion in these words: “That’s a wax cylinder that, in a century, will be worth one hundred
thousand francs.” [8]

Oh woe! One hundred thousand times woe! The historical wax cylinder remains
today as untraceable as the historical annular daguerreotype recording the transit
of Venus!

On 8 May, a session was planned at Gounod’s house with Janssen. Did it take
place, and did those recordings survive?

The Phonograph at the Marmite

On 17 May, Janssen introduced Colonel Gouraud at a dinner of the Marmite, an
extremely interesting republican society:

It was in the month of November 1873 that several friends met one Friday in a small
restaurant at the Palais-Royal, and decided to meet again every month. Such was the
origin of the Society, which took the name of Marmite [cooking-pot], to clearly indicate
that all the professions: literary, scientific, artistic, commercial, and others, gathered together
at the same table in a truly republican spirit. Although becoming more numerous, the
Society remained faithful to the spirit of friendliness and unity, as well as to the liberal
views that inspired it. [9]

Under Janssen’s presidency in 1889, the activities of the society were particularly
varied. Indeed, dinners were given for the President of the Senate, to travelers
returning from the Pamirs, to M. Guimet, the “founder of the Museum of Religions,”
and to the Vice-President of the Argentine Republic. Another was organized to glorify
the Eiffel Tower [10]:

This nail, whose point has garnered so much glory,
Friends, do not doubt, it was made for us,

And I am going to tell you right away what it is:
To our President, it is an observatory!?

Had Janssen not actually just carried out experiments by observing a powerful
light installed at the top of the tower, using his spectroscope at the Observatory of
Meudon, at a distance of 7,700 m, precisely because “the thickness of the atmo-
sphere traversed represents the action of the terrestrial atmosphere on rays from the
Sun near the zenith” [11]?

3Ce clou, qui sur sa pointe a massé tant de gloire,
Amis, n’en doutons pas, c’est pour nous qu’on 1’a fait,
Et je m’en vais vous dire avant tout ce que c’est:

Pour notre Président c’est un observatoire!
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The society had also visited the Toltec Museum at the Trocadéro, and then the
Museum of the history of Religions, before it opened to the public; as well as
the display of the Panorama of the Trans-Atlantic Fleet; and it was, of course,
represented at the unveiling of the statues to two of its former Presidents: that of
Paul Bert at Auxerre, and of that of Henri Bouley, a former President of the Académie
des sciences, at the Veterinary School at Alfort. It was at its meetings, among others,
that Janssen came across his cousin Henri Le Roux, his friends Pierre Savorgnan de
Brazza; Jules Claretie, the administrator of the Comédie-Francaise; the lawyer
Emile Durier (President in 1886) father-in-law of Henri Le Roux, and his brother
Charles, President of the Club alpin francais; Gustave Eiffel (President in 1890),
and his son-in-law, the engineer Adolphe Salles; René Goblet, former prime minister;
Ernest Javal, Director of the National Institute for the Deaf and Dumb (the brother
of the great ophthalmologist and inventor Emile Javal, whom Janssen also met several
times); and, naturally, the dearest of them all, the painter Jean-Jacques Henner.

It may be noted that in 1888, Janssen lent the hall in the Orangerie at Meudon
for the Marmite’s meeting and celebration of 29 June. The dinner took place
under electric light, and the singer of the concert that followed was none other than
Mlle Janssen ...

The Phonograph at the Exhibition of 1889

Edison, who had traveled to Paris with his wife to visit the Great Universal Exhibition
of 1889, was very pleased by Janssen’s welcome and of the trouble that he had taken
to inform the influential Academies of the young inventor’s wonderful achievement.
Witness to this is the letter of thanks that Janssen received in September:

My Dear Mr Janssen,

In taking leave of this beautiful city of Paris and in saying good bye to the host of friends
which it has been my good fortune to find in France, my mind constantly reverts to the day
which I spent with yourself and family in Meudon. For your great generosity and all your
kind hospitality I am joined by Mrs Edison in offering you my warmest thanks, and I say
Adieu to you in the hope that at some not distant day I may again have the honor of shaking
hands with a man of whom all France is justly proud, and who had excited the admiration
of scientists throughout the whole of the civilized world.

I am, my dear Janssen,

Yours very gratefully,
Thomas A Edison

Paris Sept 10 1889 [12]
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Chapter 12
The Saga of the Observatory on the Summit
of Mont Blanc

“L’entreprise est de celles qui passent I’ordinaire, tant par la
conception que par l’exécution, et il n’est pas d’'un médiocre
esprit de pousser jusqu’a la derniére limite du possible.”

[The undertaking is one of those that surpass the ordinary, both
in conception and in execution, and not one that a mediocre
brain could drive to the ultimate limits of the possible. ]

Charles Durier [1] (Fig. 12.1)

Altitude Is Essential

Ever since the beginning of his studies of the solar spectrum, Janssen knew that he had
to work at altitude to minimize the effects of the telluric lines, caused by the Earth’s
atmosphere. He went to the Himalaya in 1869, and he climbed Vesuvius again in 1904,
but ever since he had his solar observatory at Meudon he had dreamed of a subsidiary
station, within sledge’s reach. The creation of Meudon had been the culmination of
18 years of discoveries achieved during multiple, difficult expeditions, which demon-
strated to his country the imperative necessity for it to be founded. The observatory on
Mont Blanc would be the culmination of the subsequent 18 years. Janssen’s tenacity
would not only allow him to convince sponsors, but also to defeat the mountain. The idea
was revolutionary, and far in advance of its time. Others had already constructed obser-
vatories on rocky slopes: he would construct one on the summit (4,810 m), and knowing
perfectly well that the inaccessible rock was more than 12-m deep beneath the ice!

The Unveiling of the Monument to Saussure

Janssen loved the mountains because he had understood a long time earlier that they
are scientific allies. When he went to Chamonix on 28 August 1887, it was not to
observe the solar spectrum in his research on oxygen, nor to photograph clouds,
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Fig. 12.1 French alpine infantry on Mont Blanc. Janssen’s observatory is on the summit. Le Petit
Journal, 4 August 1901. © Author’s collection
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as he would do in the following October at an altitude of 2,780 m on the Pic du Midi
de Bigorre in the Pyrenees, but as a representative of the Académie des sciences at
the unveiling of the monument erected in memory of Horace Bénédict de Saussure,
the Swiss geologist and physicist. “With Bénédict de Saussure, who climbed Mont
Blanc on 5 August 1787, accompanied by Balmat [...] science took possession of
these high Alpine regions, where significant scientific observations and determina-
tions were carried out with great precision” [2], was what Gaston Tissandier reported
at the time in the journal La Nature. Janssen stayed at the Mont-Blanc Hotel, where
he not only met his friends from the French Alpine Club again, but also the Minister
for Public Instruction, Eugeéne Spuller, a loyal supporter of Gambetta, whom he had
accompanied in a balloon to Tours. What is more, Spuller admitted to Janssen that
he was “happy to be assisted by a friend” for the unveiling. Begged to speak at the
banquet given that evening, Janssen described to his wife how he managed:

I took the plunge. Happily, I knew what I wanted to say. I spoke against the far too great
scientific specialization nowadays, and showed that it was desirable, without abandoning
one special branch one should emulate de Saussure’s example, and occasionally mount the
heights to embrace the plains and the relationships of the sciences to one another; that the
discoveries of spectral analysis had been produced by connections born of an overall view
of Physics and Astronomy; that there was today a mass of points of contact, just as fertile,
that could be established between the sciences; that the erection of a statue to the man who
had embraced Physics, Mineralogy, Geology, and Botany seemed to come at the right time
to view things as a whole. I said that because I found myself among Alpinists, I would call
this intellectual alpinism, and I would inform my colleagues of this new field. I ended by
toasting intellectual alpinism. [3]

There can be no doubt that at that moment, Janssen was already thinking very
seriously about his future interdisciplinary observatory for expeditions on Mont
Blanc, all the more so because, the previous year, a man called Joseph Vallot, a
self-taught geophysicist, had made the first scientific ascent to the summit, and that
in that very year, a month earlier, he had spent three consecutive days there, from
27 to 30 July, with a large number of meteorological, physiological, and photo-
graphic instruments.

The Ascent to the Grands-Mulets Refuge in 1888

Strengthened by this exploit, which none had thought feasible, Vallot decided to
launch the construction of a wooden chalet, a laboratory sited on the rock at the foot
of the Grande Bosse, 450 m below the highest point. During the course of the summer
of 1888, he sent a letter to the Chamonix guides, without whose collaboration he
would be unable to complete the project. It was precisely in October 1888 that
Janssen, the new President of the Alpine Club (which should not surprise us),
decided to undertake a scientific mission to the Grands-Mulets refuge, at an altitude
of 3,050 m. That time of year was not chosen by chance. Indeed, Janssen always
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Fig. 12.2 Janssen in his “ladder-chair” from a photograph by E. Whymper. La Nature, 19 November
1895. © Author’s collection

wanted to decrease as far as possible the amount of terrestrial oxygen and water
vapor that appeared in the solar spectrum:

This meant making observations during very cold weather. It was because of this that I was
led to climb to a high station to reduce a considerable amount of the effects of atmospheric
oxygen, and to choose cold weather to counteract the action of aqueous vapor, and to leave
spectral effects in all their simplicity. [4]

The big problem for Janssen was that he could not walk for very long, because
of his limp. So he needed to find a solution, and this was again an occasion for him
to come up with a new invention: the “chaise-échelle” [ “ladder-chair” ]. Here is the
description of it that he gave:

This device consists of a sort of ladder, some 3 to 3.5 metres long, the ends of which rest on
the shoulders of four or six porters; the traveler is located between two rungs, in the centre,
on a light seat suspended by straps, such that the uprights do not touch the armpits and the
arms are free, outside them. At points where it is absolutely essential to walk, the traveler
can place his feet on the ground without leaving his central position inside the ladder, and
is then supported under his armpits by the device’s stringers, which greatly lessens fatigue.
If a crevasse is encountered, the ladder may be placed across it, making crossing easier.
Finally, when circumstances require it, the traveler, wrapped up in thick blankets, can lay
on the device and be carried at arm’s length by his group of porters. [5] (Fig. 12.2)

The expedition left Chamonix on the morning of 12 October, “with mules for the
traveler and baggage at far as Pierre-Pointue.” But even on mule-back, the trip was
not easy, and Janssen, who slipped from his saddle, had to have himself carried: it
was Antoinette, who was of the party, who wrote to her mother when they arrived [6].
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Fig. 12.3 Three of the guides from the ascent to Grands-Mulets in 1888. A drawing by Jules
Janssen. © Library of the Institut de France

After a night spent at 2,000 m, the group started again on the 13th (Fig. 12.3). The
“ladder-chair” was fully employed on the glaciers, but it still required 13 h for
Janssen to reach the Grands-Mulets chalet as night fell, instead of the 4 or 5 h that
were normally necessary. The next day, Janssen wrote to his wife: “Antoinette is
well, although very tired, and she will probably go back down tomorrow. The good
weather means that I shall remain. The beauties of the route are indescribable” [7].
Janssen made observations until 16 October under a wonderfully pure sky. When
the Sun rose, the lines and bands of water vapor were completely absent from the
solar spectrum, and when it crossed the meridian, some of the oxygen lines were
absent. Of those that remained visible, Janssen deduced, by comparison with, and
extrapolation from observations at Meudon that they were exclusively caused by the
Earth’s atmosphere. However, he remained cautious, and in this the future was to
prove him right:

Should we then conclude from this that oxygen does not enter into the composition of the
globe of the Sun? When spectral analysis began, we might have been tempted to draw that
conclusion; nowadays we have learned to be more cautious. The oxygen that might exist
in the deep layers beneath the photosphere and the spots would not give any indications
accessible to our current methods of spectral analysis. [...] This is a stage in the story of the
relationship of oxygen with the Sun. It is an initial basis from which science can take its
investigations further. [...] Yes, the mountain, and above all, certain specific mountains will
play a major role in the astronomy that is to come. [8]

And Janssen continued, again evoking the matter of the search for extraterrestrial
life, in which he was intensely interested:

This Astronomy is extremely important and it will be very beautiful. With it, the science of
the heavens will finally attack this great problem, which is as old as science itself, and
which dates from the earliest reflections of Man about the celestial sphere and about the
bodies that are its glory, namely: whether the bodies that we see are inhabited, whether life
exists outside the Earth, and if beings similar to ourselves inhabit other worlds. [9]
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The First Ascent to the Summit in 1890

During the first 4 months of 1890, Janssen worked in Algeria, in a very dry part of
the world, in particular at Biskra “on the edge of the desert,” but at a “site served by
the railway” [10]. He had tried in vain to persuade his friend Henner to join him:
“Let yourself be tempted. It will be a fine trip and the desert sun is a sovereign remedy
for ills” [11], he had written a few days before his departure. Only Henriette and
Antoinette joined him. Although when there he studied mirages, he wanted, above
all, to observe the whole solar spectrum at the horizon. He was now working with
another dispersion system rather than with a prism. This was a diffraction grating
constructed by Rowland, which “is currently engaged in giving a spectrum extending
from the red to the ultraviolet and of admirable accuracy and richness” [12], he
explained. In addition, Janssen had available new photographic emulsions which
allowed the yellow and red to be recorded. He stated with satisfaction that “the
strength of the telluric lines is as low as possible” [13].

When Vallot organized the construction of his observatory-cum-refuge at the
Bosses (at 4,365 m), which was finished 3 August 1890, Janssen, who was still aiming
for the summit, took immediate advantage of it. This time, the chair carried by porters
did not suffice but, because “there are very few difficulties that cannot be surmounted
by determination and sufficiently deep study” [14], Janssen, who was then 66 years
old, added a sledge constructed at Meudon Observatory:

Its form generally resembles that of Lapp sledges, but I had a handrail, very solidly fixed,
added along two-thirds of its length and towards the head [...]. I also had a long rope ladder
made, with wooden rungs, which could be fixed to the sledge. [15]

The expedition, consisting of Janssen, his friend Charles Durier, the then Vice-
President of the Alpine Club, and 22 guides or porters, moved off from Chamonix on
Sunday, 17 August. The ladder-chair was used as far as the Grands-Mulets, where the
night was spent. The next day, the sledge (Fig. 12.4) was used to reach the “cabin at
the Bosses,” which consisted of two rooms, overall measuring 5 m long by 3 wide
and 3 high. Janssen set himself up in one of the rooms with Durier and Vallot, and
tried to carry out some spectroscopy before a terrible storm, which reminded him of
the one that occurred in Hong-Kong harbor in 1874, broke during the night.

You cannot imagine the violence of the hurricane, mixed with snow and hail, which kept us
confined for sixty hours, and which was none other than the cyclone, which remains famous
in meteorological records (18-20 August 1890), which crossed part of France, devastated
several valleys in the Jura, and in one minute, knocked down sixty thousand pines around
Saint-Claude. [16]

On the 21st, Vallot left the cabin and went down again, extremely happy with the
sentence inscribed the day before in the visitors’ book of his laboratory-cum-refuge
by Janssen: “M. Vallot has done science and alpinism a great service, the signifi-
cance of which the future will reveal. The three-day stay that I made there with my
friend Charles Durier has shown that one can make useful and regular observations at
these great altitudes” [17]. Janssen remained. He repeated some “careful observations”
with a Duboscq spectrograph and, on the 22nd, with superb weather, the climb
could recommence. Charles Durier gives a particularly moving account of it:
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Fig. 12.4 Janssen in his sledge on the way up Mont-Blanc, 18 August 1890. From a photograph
by M. Saladin. La Nature, 27 September 1890. © Author’s Collection

Our team, reduced to twelve elite men, showed a wonderful spirit. I shall never forget the
impression that I felt when, arriving at the top of the second Bosse, I turned round and saw
below me, in plummeting perspective, the sledge, being pulled, pushed, and buffeted about
on that acute crest, between two dreadful precipices. It was a supremely moving sight, and
yet the vision contained, at the same time, something incomprehensible. The wind was lifting
thousands of glittering flakes of snow, which whirled in the air like silver dust. To see men
through this sparkling cloud, so bent over against the slope that one could not make out their
faces, the legs, arms, and the ice axes that were waving around confusedly on each side of
the ladder, as if along an enormous spine, and one would have said that it was some fantastic
animal, a giant centipede, a monstrous millipede, fiercely climbing Mont-Blanc. [...] This
second hump was, in reality, terrible: I had a great feeling of relief when [...] the team
moved away from the precipices, and it was with intense joy that I shook M. Janssen’s hand,
whose face had remained impassive [...] At midday we attained the summit. M. Janssen
took a Tricolor and waved it in view of Chamonix. Chamonix, from that height, was reduced
to nothing; but what was strange was the flash from the viewing telescopes which, each
time the objective was pointed exactly at us, shot out a spurt of light, and gleamed like
carbuncles. [18]
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Undoubtedly the eyes of the Janssen ladies were riveted to the eyepieces of some
of those telescopes, and to whom Vallot had carried the news the day before. And
when he reported the facts 3 years later, Janssen showed, as far as he was concerned,
an Olympian calm:

On Friday 22 August 1890, around midday, a sledge, driven, or rather hoisted, by twelve
men with extraordinary vigor and resolution, reached the summit of Mont Blanc. It was the
first time that the ascent had been made by such a new means, and that a traveler had
reached the summit of this celebrated mountain, more-or-less without setting foot on the
ground. The trip required heroic efforts: we had had to climb extremely steep slopes, cross
or bypass wide crevasses, cross sheer ridges, bordered by precipices; and triumphed over
all. [...] The traveler [...] was already casting his eyes on the scene taking place around
him, and the view sent him into a sort of rapture or ecstasy. [...] The traveler did not allow
himself to be completely absorbed in this unforgettable picture: he turned all his attention
to the conditions that this site offered for astronomical and physical observations and, after
this inspection and having taken some quick notes, he gave the signal for the retreat, and the
troop went down again. The success of the trip showed that these glaciers, which offer
to the scientist such new and significant subjects for study, and to the artist and the poet,
pictures and scenes that are so grandiose and sublime, are henceforth accessible to those
whose physical strength betrays their wishes. Let us also add that the method of traveling
that overcomes the extraordinary fatigue of a climb on foot is the only form that enables one
to fully enjoy the beauties of these high regions. [19]

As far as the spectroscope was concerned, when compared, the results from the
three sites: Meudon, Grands-Mulets, and summit of Mont Blanc confirmed the
absence of oxygen in the Sun’s external envelopes, and that ensured “that our great
central fire [would have] the greatest possible duration of the functions from which
the life of the whole planetary system depends” [20]. Indeed, if there had been oxygen
present, the formation of water by recombination with hydrogen would have resulted
in a decrease in the heat radiation from the Sun ...

The Project, the Sponsors, and Gustave Eiffel

Not having had to expend any physical effort, Janssen was the sole person, “from
what it appears, who retained the full integrity of his intellectual forces” [21]. As he
explained, intellectual activity requires a great expenditure of energy, notably the
presence of oxygen in the blood. It is thus necessary to husband one’s physical forces
if one wants to the capable of thinking at altitude. Janssen did not have to ponder long
before deciding to construct an observatory at the summit. There, not only would the
atmospheric pressure be reduced by about one half relative to what it would be at sea
level (550 hPa instead of 1,013 hPa), but the horizon would obviously be much wider
than on the slopes, and the air masses would, above all, be far more stable. The project
took shape almost immediately, and on 22 September Janssen submitted it to the
Académie des sciences. The following 27 July, he announced that his appeal to the
“friends of Science” had been heard [22]. The sponsors were Rapha&l Bischoffsheim,
“to whom we owe the beautiful Nice Observatory,” who provided finance to the tune
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Fig. 12.5 Gustave Eiffel.
Album Félix Potin.
© Author’s collection

of 140,000 F; Prince Roland Bonaparte, “who fosters geology with distinction,”
100,000 F; and Baron Alphonse de Rothschild, of the Académie des beaux-arts,
20,000 F. Janssen gave 10,000 F, which, for him, represented a year of his salary
as Director of Meudon Observatory, Mme Charles Heine, 1,000 F; Count Henri
Greffulhe, 1,000 F; Count Aymar de La Baume Pluvinel, 1,000 F; and the state allo-
cated an annual sum of 12,000 F, later reduced to 8,000 F [23]. The President of the
Republic, Sadi Carnot, who received Janssen at Fontainebleau in August 1892 [24],
even agreed to become an honorary member of the committee that was formed,
while the former minister, Léon Say, was Honorary President. Léon Say was an old
acquaintance, who, in 1887 invited Janssen (who immediately accepted), to join
him in organizing the celebrations for the centenary of the Revolution:

100 years to you is nothing: and yet the star of the Revolution, despite being only 100 years
old, risks entering a period of decline if we do not make efforts to restore to it the true
brilliance that it can only find in the pursuit of liberal and moderate politics.

I am sending you the notice of a display that we want to make at Versailles to enable us
to take control of the direction of the centenary of 89, and remove it from the radicals.
You will powerfully assist us by joining us. [25]

Finally, and this was by no means the least contribution, the engineer Gustave
Eiffel helped, and assumed the costs of the preliminary studies, which amounted to
15,000 F [26]. Eiffel (Fig. 12.5), whom we have already encountered at the Marmite,
was a friend of Janssen’s, and the two families were very close. Photographs of
Janssen, of his wife and Eiffel observing Mont Blanc from Chamonix with a
telescope are to be found in the Eiffel archives, as well as a large framed print of
Edward Whymper’s photograph showing Janssen carried in his ladder-chair by
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porters (See Fig. 12.2), dedicated by Janssen to Mme Salles (née Claire Eiffel) in
October 1899: “to the splendid daughter of the Great Engineer, as a sign of great
regard and most affectionate respect” [27]. In 1893, Janssen lent his support to
Eiffel, severely indicted in “the scandal” that followed the sensational bankruptcy of
the Compagnie du canal du Panama [Panama Canal Company], an accusation of
which he was completely absolved. On 20 October 1893, Janssen wrote to Eiffel
that he was “extremely affected by his distress” [28] and, presumably at the begin-
ning of 1895 sent him the following carte de visite: “Justice has already started [to
be done], it will soon be complete, and my heart as a righteous man, a good
Frenchman, and a friend, will be fully satisfied” [29]. He even went so far, as did his
colleagues, to resign in April 1895 from the Council of the Order of the Légion
d’honneur, in support. Eiffel was particularly grateful to the man that he called “mas-
ter and friend”:

How much have I been touched by the lofty feelings shown by your letter, and how much
have I been moved by the noble words in which they are expressed! It is truly comforting
for me to hear them after all the horrible comments, arising from some through malice and
envy, and from others through lack of thought and idiocy, but which nevertheless still leave
cruel wounds. Against this clamor, all I have as palladium is the invaluable verdict of the
Council of the Order of the Légion d’honneur, and as a consolation only the esteem of a
certain number of individuals such as yourself, which causes me to regard the opinion of
others with utter disdain. [30]

And in the last years of his life, Janssen regularly met the engineer in the
month of June, on the occasion of the festival to the Sun, organized by his friend
Flammarion... at the Eiffel Tower [31].

The Observatory’s Inauguration in 1893

It was a Swiss engineer, Xaver Imfeld, who was given the task of drilling. Eiffel
hoped to construct an entirely metallic building, topped by a dome, but he would not
do so unless rock was found at a depth of less than 12 m. Starting at an altitude of
4,796 m, Imfeld had two horizontal galleries, 23-m long, and perpendicular to one
another, excavated [32]. Alas! The workers only encountered hardened snow. Not the
slightest rock! Never mind! Despite warnings, in particular that from Vallot, rivalry
with whom was becoming more and more evident, and after preliminary studies
which appeared to him to guarantee success, Janssen nevertheless decided to build
his observatory on the ice. Initially, a small wooden kiosk left near the summit in
September 1891 remained stable there for 15 months. In addition, Janssen had tests
of the resistance of snow carried out in one of the courtyards of the outbuildings at
Meudon: a column of lead, 35 cm in diameter and weighing 360 kg was placed on
top of a pile of snow, one storey high, and to everyone’s great surprise, it sank by just
7-8 mm. Janssen immediately calculated that a construction, with the base of 10 m
by 5 m that he hoped to build, and weighing 187 t, would not even sink by a few
centimeters at the summit of Mont Blanc [33]. As a precaution, a system of jacks
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Fig. 12.6 The Mont Blanc Observatory assembled at Meudon before transport. La Science
Tllustrée, 1893. © Paris Observatory Library

would also be provided, but as neither Eiffel nor Imfeld were any longer involved, it
was a friend of Janssen’s, the architect Emile Vaudremer, a member of the Académie
des beaux-arts, who undertook, free, to draw up the plans for the building. It was to
be a truncated pyramid, 7-m high, with double walls of deal, and which would first
be assembled at Meudon [34] (Fig. 12.6). It was planned to have a living level, and
an observation level, surmounted by a turret, sheltering a staircase.

The crated components were transported by the PLM railway company to
Chamonix in 1892, and then, during the summers of 1892 and 1893 carried up on
the backs of porters, with the help of the famous sledge and winches, specially
designed by Janssen, to two intermediate shelters that had been constructed as
depots, one at the Grands-Mulets and the other at the Rochers Rouges, at an altitude
of 4,500 m. The porters had loads weighing up to 15 kg, that is twice their normal
loads, and more than 15 t of material was carried up to the summit!
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On 8 September 1893, the shell was finished, and Janssen, who was returning
from a photographic meeting in Geneva, left for the summit. Henriette and Antoinette
watched him through a telescope, although they complained that they did not have
a suitable eyepiece. On the 9th, Henriette had a mass said at Chamonix, and advised
her husband in writing not to leave it to others to announce his arrival at the summit
and the report of the success of the opening [35] ... Actually, letters continued to
pass between the town and the summit! Jules obeyed, and after having passed his
first good night on the summit, “having made myself a bed in an alcove with blankets”
[36], he sent the following dispatch to Prince Roland, on Tuesday, 12 September:
“Observatory in place major work finished remainder still to be done. Winches used
a lot for work and my successful ascent thanks to brave workers with favorable
weather and to my dear collaborators so devoted to science, among whom you number
greatly and I thank you again” [37]. What Janssen did not say then was that he
was not happy with the work by the contractors, who had not sunk the construction
as deeply into the snow as he would have wished. And what he did not yet know was
that the weather was about to deteriorate, and that, having given preference to the
instruments over food — unless the story as told by Fonvielle in the Journal des
Voyages [38] (Fig. 12.7), who leads us to believe that certain porters willfully lost
two crates to avoid having to carry them, is not a better reflection of reality — he had
to go 2 days without food. That also meant that he had to wait until the Thursday to
use his Rowland grating.

The new observatory soon garnered publicity, because when he returned to
Meudon, Janssen received a visit from Ida Tarbell, who was to devote an article
13 pages long on the building, in the famous American publication Mc Clure’s
Magazine. In addition to details of the edifice and the science that Janssen wanted
to carry out there, the journalist, obviously impressed by his character, gave the
following description:

To see M. Janssen, a little man of nearly seventy years of age, with a halt in his gait, going
out in his library, where piles of books and pamphlets, astronomical contrivances and
celestial photographs hide him half of the time from view, one would not at first admit the
possibility of his living through so dangerous and exhausting an expedition as the ascent of
Mt. Blanc. It is only when one remarks the freshness of his face, half-hid under the abundant
snowy hair and beard, the brightness of his eye, and the youthfulness of his voice that one
sees the real vigor and intrepidity of the man. [39]

The article appeared in February 1894 (Fig. 12.8), but friends such as Huggins
had not waited for its appearance to congratulate Janssen:
I am delighted to write to you again, above all to send you our most sincere congratulations

on the beautiful realization of your great idea of climbing almost to the heavens themselves,
by crowning Earth’s summit with an observatory!' [40]

""The original text was written in French: “Il m’est bien agréable de me mettre encore une fois en
communication avec vous, et surtout lorsque c’est pour vous offrir nos plus sinceres félicitations
sur la belle réalisation de votre grande idée de monter presque au ciel méme en couronnant le sommet
de la terre par un observatoire!”
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Fig. 12.8 Janssen’s ascent of Mont Blanc. Mc Clure’s Magazine, February 1894. © Author’s
collection

The Observatory in Action

While, in 1894, in his laboratory at Meudon, Janssen studied the spectrum of oxygen
at high temperatures — because the Sun possibly included hot layers, an assumption
of more than just minor interest — he had a “long-term meteorograph” installed at
Mont Blanc. The instrument, whose driving clockwork could last for 8 months, was
designed for measurements of pressure, temperature, humidity, and speed and direction
of the wind. Janssen also had photographs taken to see if the observatory was moving.
No movement was detected then.

In September 1895, at 71, Janssen made his third and last ascent to the summit
(Fig. 12.9): he hoped to make new spectroscopic observations, see the broken-down
meteorograph and, above all, to install the equatorial telescope, mounted with a polar
siderostat, whose objective, with an diameter of 30 cm, and a focal length of 5.40 m,
was a donation from the Henry brothers, as well as the 60 cm mirror of the siderostat
(Fig. 12.10). In fact, the refractor, equipped for spectroscopy and photography [41],
was not installed until 1896 (Fig. 12.11). While Bigourdan continued his measure-
ments of gravity in 1897, Hansky, with Crova, restarted those on the solar-radiation
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Fig. 12.9 The observatory at the summit of Mont Blanc. Postcard. © Author’s collection

Fig. 12.10 Assembly of the refractor for the Mont-Blanc Observatory at Meudon. La Nature,
9 June 1906. © Patrick Fuentes collection
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Fig. 12.11 The observatory at the summit of Mont Blanc, with the refractor visible at left. Postcard.
© Author’s collection

constant. Janssen, who directed operations from Chamonix, where he arrived on a
stretcher as a result of a severe fall that he suffered on the staircase of the large dome
at Meudon, became the visionary again:

It would require the sum total of six hundred thousand years of coal mining [...] to equal, in
heat produced, the amount the Sun provides us with in a single year! This fact [...] shows us
that when we come to turn to solar energy, we will have an immense source of power to put
at the service of the needs of civilization. [...] When this great progress is realized, humanity
will then be set on a truly rational and prudent path. Until now, we have lived on the reserves
accumulated over the ages that have preceded us. Thus we have been imitating prodigal children
who dissipate the patrimony of their ancestors, instead of living sensibly on their income. [42]

Until 1906, Janssen regularly reported on the work carried out at the summit.
They did not solely concern astronomical physics, such as the study of solar oxygen
by La Baume Pluvinel and Tikhov; photography of the solar corona and the obser-
vation of an occultation of Saturn by the Moon by Hansky; study of the surfaces of
Jupiter and Saturn by Millochau; observation of the Perseids and Hertzian waves
by Nordmann; or atmospheric physics like study of the green flash by Hansky;
atmospheric electricity by Le Cadet and André; and of ozone by Doctor de Thierry.
They also concerned fields as varied as the determination of the electrical insulation
properties of glaciers and its application to telegraphy by Cauro and Lespieau; the

2 An excess of red corpuscles in the blood, now known by the term “polycythemia.”
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bacteriology of snow by Doctor Binot; altitude hyperglobulia® in guinea pigs, white
rats and rabbits by Guillemard and Moog; and even spectroscopic studies of blood
carried out by Doctor Albert Hénocque, Eiffel’s brother-in-law, whom Follin had
put in contact with Janssen.

The End of the Venture

After a small settlement in 1895, leveling was necessary in 1904, and the jacks had
to be used in 1906, while a separate refuge was constructed to serve as a shelter for
travelers. While the Vallot observatory, which had slipped slightly in 1898, was
perfectly stable, the summit ark began to sink more and more after Janssen’s death
in 1907, and it was decided to demolish it in 1909, as a safety measure. Only the
turret was recovered and taken down to Chamonix, where it is still visible in the
Alpine Museum. The venture, which was felt at the time to be rather a failure,
appears to us today in a different light:

With hindsight, when we examine the philosophy behind this extraordinary venture, Janssen
appears, on the contrary, as a pioneer and we should not be astonished that he was not fully
understood in his own time. He conceived his project as is currently done in modern astron-
omy (large, ground-based instruments, or even satellites), that is as a limited operation with
a maximum working lifetime of some 10 years. In this view, the erection of an observatory
on the ice, with the precautions that were taken, was justifiable. Stable for a decade, it
enabled unique results to be obtained, thanks to the rarefied and pure nature of the atmosphere
on Mont Blanc, results that could not have been obtained elsewhere. In this sense, the daring
Mont-Blanc operation was a success. [43] (Fig. 12.12)

Fig. 12.12 Stereoscopic view of the observatory at the summit of Mont Blanc. Photograph taken
in 1901. © Author’s collection
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Chapter 13
Literary Salons and Educational Problems

“Sortez, Messieurs [les poetes] de cet étroit thédtre qu’on
appelle la Terre, emparez-vous des cieux et de I’Univers.”

[Leave, Gentlemen, this narrow theatre that we call the Earth,
and seize the heavens and the Universe.]

Jules Janssen [1]

The Salon of Mme Adam

Given that Janssen was one of the “500 contemporary celebrities” listed in the first
album issued by Félix Potin, we should not be surprised to find his frequenting the
literary salon of the celebrated Mme Adam, known to literature as Juliette Lamber.
Here is what Adolphe Badin has to say about the elegant and witty “grande dame”
(Fig. 13.1 left):

It was in 1871, immediately after the war, that Mme Adam opened her famous salon, in that
sumptuous apartment on the boulevard Poissonniere [...]. Mme Adam not only had the rare
personal qualities indispensable for this difficult role: an incomparable mind, perfect affa-
bility, exquisite charm and — her beauty; but she additionally possessed in the highest degree
a rapid sense for political matters, and a complete and absolute devotion to progressive
ideas. So the salon on the boulevard Poissonniere quickly became one of the most lively
centers of the republican movement. Under the “Moral Order,”' it even became significant
as a focus of resistance: it was there that, at the most critical times, troubled spirits came
running to regain their equilibrium, that those who were annoyed came to seek calm, and
the disheartened to find courage. The brilliant triumph of her ideas and friends, while adding
considerably to Mme Adam’s personal influence, did not stop significant changes to the
composition of her salon. One of its principal attractions was not long, actually, in being
removed from it as a result of the dispersion of the most eminent personalities of the move-
ment, or of their absorption by official posts, which retained some in their cabinet posts,

'This refers to the so-called regime of Moral Order, proclaimed by Mac-Mahon in 1873, a conser-
vative reaction following the Franco-Prussian war.
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Fig. 13.1 Juliette Adam. Félix Potin Album (left). Madame Henry Gréville. Mariani Album
(right). © Author’s collection

others in more or less distant embassies, and yet others in their presidential chairs. On the
other hand, the artistic and literary world, drawn by Mme Adam’s intellectual reputation and
by her well-known love for the arts, gradually assumed a preponderant place in the house,
without any party distinctions. Indeed, it would have been difficult to find in Paris, or in Europe,
a similar environment, where all the guests had a celebrated name, or were, at least widely
known; where on the same evening, one might come into contact with numerous politicians —
the deputies, senators, and ministers — nevertheless remaining faithful to their friend of bad
times; as well as with men of letters, poets, and dramatic authors such as Turgenev, Dumas,
Daudet, Leconte de Lisle, de Banville, de Bornier, Paul Dérouléde, Jean Aicard, Henry Gréville,
Ulbach, Theuriet, and Claretie; painters such as Bonnat, Henner, Laurens, Carolus Duran,
Jules Breton, Detaille, and Bastien-Lepage; sculptors such as Paul Dubois, Guillaume,
Chapu, Falguiere, Mercié, Millet; scientists such as Janssen, Robin, Berthelot, Lauth, Pouchet,
Dr Labbé, Trélat; great industrialists or great financiers like Heine, Arles-Dufour, Koechlin-
Schwartz, Siegfried, Turgan, de Reinach, and many others whom we forget. [2]

We may recall that Mme Adam was not content herself with just holding a salon, and
it was with “rare fearlessness” that she dared to create, in competition with the Revue
des deux mondes, another “great political and literary journal, widely open to ideas of
progress and liberty.” The first issue of her Nouvelle Revue appeared in October 1879.

Janssen and His Friend Henner

We would have undoubtedly found at Juliette Adam’s salon well-known friends of
Janssen, such as the sculptors Paul Dubois and Eugene Guillaume and, above all,
the painter Jean-Jacques Henner (Fig. 13.2). But among the people who frequented
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Fig. 13.2 Jean-Jacques
Henner. Félix Potin Album.
© Author’s collection

the salon, there were also Mme Henry Gréville (Fig. 13.1 right), a romantic novelist
who had taken as her “nom de plume” her maiden name. Alice Marie Céleste Henry
had, since 1857, been the wife of Emile Durand, known as Durand-Gréville. The
latter was an art critic and a translator of Turgenev, and his interviews with Henner
during the period 1878-1888 reveal precisely the painter’s frequent encounters with
Janssen, who would, in fact, be the last person to visit Henner before his death [3].
The meetings sometimes happened at Henner’s studio on the place Pigalle:

8 November 1879. I arrived at Henner’s studio around four o’clock, just as Janssen was
leaving. [...] Henner has, at the moment, several portraits on the go. That of Janssen is
almost finished. A three-quarter-face portrait, turned towards the viewer’s right, beard and
grey-white hair done in a wonderful tint, and with a very light touch. Background dark
green. [4]

Other days, the meetings occurred at Meudon: “Sunday 16 November 1879.
We went, Henner and I, to M. Janssen’s at the Physical Astronomy Observatory at
Meudon” [5]. Janssen went to meet the two men at the station. Later, during the
visit, the discussions were brisk:

Janssen having remarked that in the bas-relief by Rude [on the Arc de triomphe], the woman
who personifies war is showing too much movement, and is opening her mouth too wide.
Henner: “but because she is giving a call to arms, she can’t open it too much!” [...]
Regarding the Léda attributed to Leonardo da Vinci. Janssen having asked if it is really by that
master, Henner declares that it is a superb piece, and that it would not be surprising that the
picture should be by Leonardo: “In any case, it has been executed by a very good artist.”” [6]

We learn various anecdotes about Janssen’s regular visits to the Louvre with
Henner: “Henner, having invited him to dinner, first took him to the Louvre ... and
the closure of the museum arrived to inform the master and his companion that the
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dinner would have to be on another day” [7]. He was obviously a master who, quite
exceptionally on his part, did not hesitate to put his studio at the disposal of his
friend when he was absent from Paris [8], and who appreciated the fact that his pupil
took note of his remarks:

18 November 1881. Returned from the country [ Durand-Gréville tells us ], Henner describes
to me in picturesque terms the unexpected arrival of the astronomer Janssen at Bernwiller
(Henner’s birthplace in Alsace), their excursions, a twenty-four-hour stay at the convent of
Sainte-Odile, where Janssen made a pencil portrait of the mother superior, more than eighty
years old. The first sketch was drawn in a rather cramped style; after a remark by Henner,
Janssen started again, and did something that was pretty good. [9]

We dream of being able to listen to these gentlemen’s readings. “From time to
time I pick up my La Fontaine,” Henner said to Durand-Gréville on 8 January 1885.
“The other day, Janssen read L’homme et la couleuvre [The Man and the Grass
Snake] to me; he reads very well, even though he is an astronomer ...” [10]

And again sometimes it was at Durand-Gréville’s home that they met “just men,”
together with the actor Adolphe Dupuis.

Janssen and Education

The men knew each other, but the women also saw one another, because Janssen
finished a letter that he wrote to Gréville by: “I hope that Madame Gréville is well.
Please be kind enough to pass on to her my kind respects and the faithful memories
of the ladies here” [11]. Mme Gréville did not only write novels. Following Jules
Ferry’s law of 28 March 1882, which “excluded from the compulsory program
[of instruction] the education of any particular dogma” and, elsewhere, “gives pride
of place to moral education and civics” [12], she published, that same year,
L’instruction morale et civique des jeunes filles. This was one of the four textbooks
that was placed on the Index by the Catholic Church [13], like that by Paul Bert [14],
whom we have already met with Henner and Janssen at the Marmite. Paul Bert had
more than one problem with supporters of the clergy, and he was not afraid to speak
out about this to Janssen on the eve of his election to the Académie des sciences:
“Things get more and more complicated, and more and more take on a political-
clerical character. Above all, it is a question of preventing my going through” [15].
Janssen would certainly have not been surprised by the decision to put the work on
the Index, and we can bet that he would not have approved.

Janssen was actually extremely concerned about education, and the manner in
which it was given, particularly to girls. In a letter written to his wife from the
Himalaya in 1868, and thus still under the Empire, not only that he was taking time
to draw up a program for a school for young girls, but also particularly stressed [his
views] on the subject:

I approve of your being busy with Mlle Sanssine’s School, but it is necessary that it should
be laified [sic for “secularized”]. Sisters prevent giving children reasonable instruction.
Prayers, sacred history, and catechism absorb everything [...] Mlle Sanssine will never be
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truly head of her establishment and will have no credit for it, unless she sends the sisters
away (giving them something for their institution and thanking them) and taking on lay
[female] teachers. [16]

On 11 August 1901, Janssen gave a speech at the Meudon schools’ prize-giving.
He received a visit from the teacher of the town’s secular school on 23 July 1902,
and in July 1903, he was particularly concerned to donate, through his photographer
Pasteur, two dozen copies of his large Atlas de photographies solaires [17] to the
children of Meudon.

In his speech at the prize-giving at the Légion d’honneur’s school? at Ecouen in
1893, he said how much he approved of the education being given to young girls:

The demands of our current social life, the needs of all sorts that have been created by our
lifestyle urgently require that the modern woman should play her part in professional work
that has, until now, been exclusively reserved for men. As such, you owe particular grati-
tude [...] to the creators of this education that places you in a position to fulfill this new role,
which is nowadays essential to ensure your independence, your dignity if you remain single,
and to bring you, if you enter into a marriage, a precious addition to your joint resources. [18]

He particularly appreciated the recent instruction in commercial bookkeeping,
the success of which had been astonishing. And how many times in his letters had
he insisted to his wife that she should continue her learning and acquisition of culture,
to read novels, and to perfect her English!

We shall see later that Janssen was closely linked to Frédéric Passy,® like him,
President of the Association frangaise pour 1’avancement des sciences, “devoted to
the cause of education in all its forms” [19] and with whom he shared his aspirations
for peace: “Just as war has desired to create its triumphs, why should peace not create
its own?” [20]

And furthermore, did not Janssen, in the evening of his life, eventually adhere to
the Association for educational reform that had been founded by Baron de Coubertin,
with whom he sat on the International Olympic Games Committee?

Janssen and the Académie Francaise

When Janssen frequented the literary salons, it was certainly not just as a spectator.
He was cultured, and was a brilliant speaker. He was justifiably proud of his
speeches, using his pen to great effect — when he was not improvising with gusto.
He also made the most of it to promote as much as he could the language of Bossuet*

2 The Légion d’honneur had (and still has) boarding schools for children and grandchildren of
members of the order.

3Frédéric Passy was an economist, a deputy, and joint winner (with Henry Dunant) in 1901 of the
first Nobel Peace Prize.

* A French bishop famous for his funeral orations, among which was one for Henrietta Maria, the
Queen of England.
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(“what an orator: What a great artist! What nobility of thought and what greatness
of expression” [21]), for which he had the greatest admiration.

As far as I was concerned, I gave a long speech, deliberately, so that our dear Germans
should properly understand the French language. I will tell you that it does me good to
speak in public. With an orator, everything is in play: the body, the lungs, and the intelligence.
Bringing to fruition one’s thought and the way in which it should be expressed is highly
favorable to the development of our faculties. I find myself fully refreshed and renewed
after a speech that I have properly given. [22]

We may recall the moral success gained at Washington, thanks to his eloquence.

In 1903, he published through Hachette Lectures académiques, discours, pieces
chosen from his writings that he considered as the most significant, and which he
sent to all his friends. They were delighted as, for example, Camille Saint-Saéns:

Your beautiful book is a joy to me; [...] the details of your escapades on mont Blanc have
given me vertigo; I don’t see myself undergoing all that. And yet, I would have so much
liked to see such marvels and to listen to the “fearful silence” of which you speak! it is too
late! But you describe it so well that I come to imagine that I have seen it. [23]

Among the texts in the anthology, there is one that sets itself somewhat apart
from the others: it is an essay entitled “Science and poetry,” which Janssen read at
the annual public session of the five Académies on 25 October 1902. He went back
to primitive Man, who “in the presence of images of Nature, have described for us
their impressions, and those impressions gave rise to Poetry.” Then he saw how sci-
ence was born “in Assyria and Egypt, if one considers only the methodical and
sustained observation of astronomical phenomena to be able to predict their return;
but only in Greece if we require a true scientific spirit, intending to study phenom-
ena so as to deduce their causes.” He therefore considered that “We need to go back
to Greece if we wish to find the indisputable feeling for this union of Science and
Poetry. The Greek genius, so supple, so penetrating, and so extensive, was destined
to sense it and feel it profoundly. But after Greece, what a long interregnum or,
rather, what a night for pure science and the speculations that arise from it.” After
having rendered energetic homage to former greats, from Lucretius, Cicero,
Pythagoras, and Plato to Laplace, Buffon, Lavoisier, and Dumas, via Kepler, Galileo,
Descartes, Newton, and Leibnitz, he finished with a lyrical flight of fancy that should
really be read aloud, declaimed in the theatrical and vibrant tradition of major
speeches that disappeared with Malraux®:

Yes, it is Science that contains the Poetry of the future. That is why I would invite our young
poets to seize this great domain. Leave, Gentlemen, this narrow theatre that we call the
Earth, and seize the heavens and the Universe. If contemplation of our terrestrial world has
already given birth to so many beautiful and sublime poetic and philosophical insights,
what will it be when the whole Universe, with its sights, its laws, and its harmonies is
offered for inspiration! It should be proclaimed out loud: Poetry would be transformed,

> As minister of culture, André Malraux delivered such a speech in 1964, when the ashes of the
great French Resistance worker Jean Moulin were transferred to the Pantheon in Paris.
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Fig. 13.3 Armand
Sully-Prudhomme. Félix
Potin Album. © Author’s
collection
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I should say transfigured. The human soul will then be raised, through you, to heights that
will give it a feeling for a completely new moral dignity, which even responds to the great
mystery of its destiny. [24]

Janssen’s speeches always enthralled his listeners. Following his brilliant perfor-
mance at Vienna in 1883, Forster from Berlin “who is not gentle with us French”
said to him “What beautiful language!”; “his [Forster’s] coldness was overcome,”
and did the Swede Gylden not make a long detour to say to Janssen ‘““You spoke not
as a member of the Académie des sciences, but like a member of the Académie
francaise” [25]? And so the idea gained ground, and it is without surprise that we
see Janssen undertaking the traditional “visits” with an aim to his eventual election.
On 29 March 1903, he met José Maria de Heredia who was “very cordial,” and then
Jules Lemaitre on 17 April [26]. Jules Claretie and Francois Coppée were too busy
to meet him. Pierre Loti was also absent from Paris, but we may believe in the sincerity
of the letter that he sent him:

How much do I regret that my distance from Paris deprives me of receiving the traditional
visits, and thus to have the honor of knowing you. You cannot be unaware that the academic
votes always depend on very complicated combinations, which I cannot predict from this
distance, above all from always being absent. Allow me, however, to tell you that I should
be very flattered to see you among us. [27]

With Sully-Prudhomme (Fig. 13.3), things were more definite: the two men
knew one another well and liked one another. Sully-Prudhomme, who had studied
for the Polytechnique, but had to give it up because of eye problems, was a friend
of Henri Schneider, whom he knew at Le Creusot, when he worked in the foundry
administration in 1858. Janssen never failed to send him a copy of the Annuaire du
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Bureau des longitudes in which he published notes, and the academician, the first
winner of the Nobel Prize for Literature, regretted in his old age that his state of
health prevented him from going to visit Janssen at Meudon from his house in the
countryside outside Paris at Chatenay-Malabry where he then lived. In 7 April 1903,
he therefore wrote to Janssen:

As much as I am happy to learn that you have not renounced such a legitimate wish as to be
one of us in the Académie frangaise, I am embarrassed and perplexed in my predictions
concerning the forthcoming elections, so great is the number of candidates (of whom
several have already received pledges of success in the near future) that is announced today.
It would be necessary to sound out the intentions of my colleagues, and I am not favorably
placed to do this, given that I do not belong to any coterie and that I have never been
approached by any group of voters in favor of this or that candidate. It follows that I do not
know about any groupings. Is the Académie ready to add a third member of the Académie
des sciences?® I cannot claim that it is so; I do not dare to share all the confidence shown by
your advisers in this respect. I would have scruples, however, in that my uncertainty might
have caused a delay in your candidature. What I do not doubt is that your competence in
literature (which dates, I believe, from your youth) would make your participation particu-
larly precious in our functions as a literary jury. [28]

We can see that Janssen’s chances of success were very small, even if the future
psychoanalyst Marie Bonaparte, the daughter of his friend Prince Roland, sent her
greeting from Saint-Raphaél where she was staying: “At present there is talk of the
elections to the Académie, I know perfectly well whom I would like to see there:
the one who merits it so greatly ...” [29].

The end of this story is that Janssen, who had actually stood for election on
18 April 1903 to one of the seats left vacant by the deaths of MM. Gaston Paris and
Legouvé [30], decided on the following 11 June to withdraw his candidacy [31].
A week later, the new immortals were to be the historian Frédéric Masson and the
novelist René Bazin.
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Chapter 14
Janssen and Communication

“C’est donc a la science de faire connaitre a la société nouvelle
sa grandeur et son utilité.”

[1t is therefore for science to make its grandeur and utility known
to the new society.]

Jules Janssen [1]

The Société Philomathique and the Académie Des Sciences

From 1863, Janssen was a member of the Société philomathique, an interdisciplinary
scientific and philosophical society, whose motto was “study and friendship,” and
which traditionally played the role of an “antechamber” to the Académie des sciences.
It was there that he made his debut, under excellent conditions, which was what he
emotionally evoked in 1888, at the time of the society’s centenary:

Yes, Gentlemen, I have retained a grateful memory towards a society that allowed me to be in
touch, on the basis of an indulgent equality, with men such as Claude Bernard, Foucault, Bour,'
and so many other eminent minds. How delightful and fruitful were those evenings that I then
passed in the old place on the rue de Nesles, when, in just a few moments, I saw the highest and
most diverse questions elucidated, in a delightful conversational manner, with that freedom,
even that casualness, which gives the company of genius a double charm: that of seeing it, so to
speak, in informal attire and to be present at the very operations that lead to the discovery of the
truth, and also to be benevolently allowed to take part! What a thrill for a young scientist! [2]

And Janssen went on to praise the confidentiality of the society, which allowed a
freedom “which one no longer has in the Académie.” However, it is perfectly clear
that he always had his sights set on the Académie des sciences and, as soon as
elected, he rarely missed one of the weekly meetings, where he gave more than 110
papers, not to speak of the other tasks that he took on there.

'A graduate of both the Polytechnique and the Ecole des Mines in Paris, Edmond Bour made
many significant contributions to analysis, algebra, geometry and applied mechanics despite his
early death.

F. Launay, The Astronomer Jules Janssen: A Globetrotter of Celestial Physics, 173
Astrophysics and Space Science Library 380, DOI 10.1007/978-1-4614-0697-6_14,
© Springer Science+Business Media, LLC 2012
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The Meetings of the British Association for the Advancement
of Sciences and Friends on the Other Side of the Channel

Janssen attached a great significance to communications, and he understood very
quickly that it was necessary to travel to become known, and that, in particular, he
needed to go abroad. His presence was always more effective in speech, rather than
in writing, especially when he spoke in French. It was most probably in 1866, in
Nottingham, that he first attended a meeting of the BAAS. It was then the 36th meeting
of the British society, and until the 1880s, Janssen regularly crossed the Channel at the
end of August or the beginning of September, unless he was on some distant expedition.
During the last 20 years of his life, he preferred to pass the summers at Chamonix,
in sight of Mont Blanc. It may be noted that he went there by train, with Henriette and
Antoinette, and his collaborators who would be working at the summit, everyone
benefiting from the half-price travel permit that Janssen requested every year from the
Director of the railway company [3] ... Nevertheless, he visited Bath in 1888, but
that was undoubtedly because of the phonograph.

These reunions were naturally the occasion not only for personal meetings at the
venue itself, but also for visits, and Janssen particularly praised this change:

Gentlemen, at present new routines are being established in the world of science, which
will have the happiest consequences, not only for the progress of science itself and for the
relationships between scientists, but even for international relations. I am speaking of
those friendly visits that occur on the occasion of Conferences or major scientific or literary
meetings. [4]

As far as visits are concerned, Janssen made an incredible number after 1866. It was
actually at Nottingham that he met Huggins for the first time, and that the respect,
which rapidly turned to friendship, was established. It was on that occasion that he
was able to visit the solar observatory at Kew. The meeting at Exeter, in 1869,
marked the start of the friendly relations that were established between the Janssen
and Lockyer families. In 1871, before going to Edinburgh, he told Henriette that he
had met his friend Williamson, Wheatstone and his daughters, and De La Rue. In 1873,
he made the journey from London to Bradford with Huggins. The two friends thus
had the chance to speak about the “certificate for the grade of Commandeur’ for
Huggins, which had not emerged from the French administrative offices, because
they had not been able to find Huggins’ postal address. Janssen would have soon
straightened that out, and at the same time, have Huggins and Lockyer elected
as corresponding members of the Académie des sciences: “I intend” he wrote to
Lockyer “to support your candidature for the Académie as correspondent, as well as
that of Huggins, because I believe that you represent the two great aspects of celestial
spectral analysis, and that the Académie cannot do better than to forge links with

> We consider this worthy of mention, although we have not been able to establish which order
it refers to.
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two such eminent men” [5]. Janssen informed Lockyer of his election by telegram
on 29 December 1873, and Lockyer replied immediately:

Je vous remercie de vos soins et de I’honneur que la France m’a faite grice a vous. Je tacherai
d’en étre digne mais ¢a sera difficile parce qu’elle est si grande.

Je suis tres sérieux mais en Frangais il est difficile de dire ce que je veux dire. [6]

[I wish to thank you for your efforts and for the honor that France has given me, thanks to
you. I shall attempt to be worthy of it, but that will be difficult, because it is so great.

I am very serious, but it is difficult to say in French what I would like to say.]

A few weeks earlier, Lockyer had sent Janssen a copy of his Contributions to
Solar Physics [7]. He dedicated his work, both to Balfour Stewart, the future Director
of the Kew Observatory, and to Janssen. “Encouraged by one friend I undertook the
work which has brought me the other.”

At Bradford, Janssen attended a lecture by Williamson on “Transcendent
Chemistry,” and adds that he congratulates himself for having made the trip:

These meetings are so profitable to me from every point of view that it is absolutely necessary
for me to attend and that I should remain until the end. Especially in view of my expeditions,
here I get all sorts of information about China, Burma, and the Cape. — About work in
astronomy and geography, and from which I derive the greatest benefit. [8]

He also took advantage of the occasion to live in the English fashion, which was
helped by the fact that people attending the meeting were not lodged in a hotel, but
in the homes of “hosts,” and he also attended a religious service, celebrated by the
Archbishop of York:

The presence at Bradford of the most famous scientists in England and from abroad, gave
the Archbishop, who is considered to be a distinguished thinker and somewhat energetic,
and who, moreover, as a member of parliament, is involved with current [political] issues,
a unique opportunity to attack bad science, that is to say that which does not consider itself
subject to the Church. So he therefore attacked, not science, but some scientists, led astray
by their pride, who do not recognize the limits that God has set upon Man’s intelligence. As
the orator was the master of the choice of the grounds [for argument], of the questions and
the definitions, and no one could make any rejoinder, his arguments had a rather triumphant
form — too triumphant even — because one could sense from the demeanor of many of the
scientists in the congregation, that the preacher was castigating men of straw while the real
adversaries were elsewhere, judging the restrictive topic to be ridiculous, smiling impercep-
tibly at the Archbishop’s scientific pretensions. [9]

However, he did not forget science, and was pleased to have had the chance to see
the largest refractor in the world:

I have been here since yesterday, with M. Newall at Newcastle. As I have said to you,
M. Newall is a rich Englishman, who has had built the largest Refractor in the world. This
giant of Celestial Optics has an aperture of 25 English inches [63 ¢cm] and a focal length of

*Cited by Lockyer’s second wife and one of his daughters in their book that appeared in 1928: Life
and Work of Sir Norman Lockyer.
4Transcendent chemistry deals with the substances that exist in the wide expanse of the universe,
and with the laws that they obey.
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30 feet /9.15 m]. The dome that encloses it is as large as a house. It is about 15 metres
in diameter, almost the width of the front of our house, and everything is in proportion.
The observer is carried on a movable platform, raised by a mechanism.

Unfortunately, the weather at Newcastle is so frequently bad that this magnificent instru-
ment is hardly used. I was lucky enough to have good weather to try it. All day yesterday
we studied the Sun, either the spots, or the prominences and, that evening, as the night was
very fine, we let ourselves be led on until three o’clock in the morning. I am going to stay a
few days to see properly what one can do with such large instruments. [10]

Janssen undoubtedly met Alexander Herschel at Newcastle, where the latter was
a lecturer, because Alexander’s sister, Isabella, several months later sent to Janssen,
on his behalf, the autographs of her father, Sir John, and her grandfather, Sir William
Herschel. As one may imagine, these rare “samples” were particularly valued, and
they illustrate the extent of Janssen’s admiration for those two great astronomers.

On returning to London, the day of the famous visit to Airy about the revolver,
Janssen spent the day with De La Rue, who showed him “his workshop and a very
fine house at 73 Portland Place; an almost princely residence, where there were
quite a number of rooms and luxurious furniture of unheard-of comfort — He showed
me my bedroom, as he called it, for when I came to London. Yesterday I dined with
Hofmann, the celebrated chemist” [11].

In 1875, at the time of the meeting in Bristol, he went to see Sir William Thomson,
who talked to him about his work on the tides. He made an excursion to Stonehenge,
and also visited the observatory at Oxford, after having spent a day with the physicist
Sir William Grove, who wanted to see him. The circle of relationships was expanding,
although that particular scientist was getting older and no longer carried out much
science. At any rate, the next year, Janssen was nominated as Vice-President for the
meeting at Glasgow.

In Dublin, in 1878, Janssen had the “good luck” [12], to meet Henri Martin, the
historian, with whom he struck up a friendship immediately. They dined together the
next day at the home of the President of the Royal Society, with Williamson and
William Thomson, with whom he got on extremely well. The next day he visited the
workshops of Howard Grubb, the great instrument manufacturer. The following day,
he was given an honorary doctorate by Dublin University, which meant he had to
dress in a scarlet gown. But the great event of the day was, above all, the visit to
Parsonstown to see the largest telescope in the world, that of Lord Rosse (William
Parsons), and Janssen was the guest, for one night, of his son, Lawrence Parsons, the
fourth Earl of Rosse [13]. That was on 20 August, and the visitors’ book of the famous
place does indeed preserve the trace of Janssen’s visit as observatory Director.

The following year, Janssen stayed with the leading master cutler and steel manu-
facturer in Sheffield. There, as a special mark of attention, the servant who brought
him his breakfast spoke to him in French! At the works, he saw 10 t of Bessemer
steel made in half-an-hour. However, his absence did not prevent him from directing
Meudon from a distance, and Arents and his colleagues in charge of the upkeep and
the administration of the observatory were asked to draw up a report every day [14].

With Huggins, the harmonious friendship had become remarkable. Did Janssen
never dare to send the letter, the draft of which he preserved, or did he rather like the
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idea of retaining the draft of this unexpected letter, which was written in 1879, and
which shows how much he admired him [Huggins]?

Dear Huggins,

Modesty forces me to confess to you that I am not the great artist represented with so much
humor on the card that you sent. I have never seen so many beautiful things on our satellite.
I have been content with a few, far more modest, observations, and to which, however,
I attach a far greater price. And yet those observations are no more than a pleasant dream
that I have had recently. But as this dream is related to the artist, I want to tell you about it,
but beg you to keep my secret for fear of being mocked. So, having gone to bed after having
thought about the constitution of the Universe, and decided passionately to make progress
in such beautiful and such lofty fields of knowledge, I fell asleep and soon dreamed that I was
transported to a neighboring planet. I started to travel around on it. Because no one spoke
the same language as me, I did the best I could with signs, and finally after some difficulty
I could more or less make myself understood. I intimated that I wanted to know if this land
had philosophers and astronomers. I was told that the land did have several very famous
ones, but I was informed that above all there was one superior philosopher, whom I was
assured was very clever in several fields of knowledge, notably astronomy, physics, botany,
archaeology, etc., and I wanted to see so universal a man, and had myself shown to him. He was
happy to see me, and was kind enough to respond to my inquisitive questions. I pursued this
as far as he allowed, and I became more and more impressed by his great faculties. He told
me that, by means of a delicate separation of the elements of light, he had come (together
with another scientist, one of his friends) to recognize that the material that forms most of
the suns visible in the heavens was of the same nature as that in our Sun, and even in our
Earth. Such a result staggered me, and I felt myself really small before such a man. He then
informed me that he had been able to apply his analysis to comets and even to those clusters
of light that he called nebulae, and in which he had, before all the philosophers on that
planet, recognized that subtle air that comes from swamps and which gleams as will-o-the-
wisp. All these results staggered me. I grew more and more attached to this superior being,
and he was kind enough to continue to talk to me about his work. One day he assured me
that he had succeeded in measuring the movement of celestial bodies, solely by subjecting
the light that they send towards us to his incredible analyses. Another day it was the heat
of the stars that he measured, as if it were from a furnace; yet again he dissected and sepa-
rated the light from the stars, and printed it in an indelible manner. And when I add that the
company of this great philosopher was as agreeable as his science was profound and
marvelous, and that he knew how to joke and even had fun doing so.’ [15]

Although Huggins had a modest fortune, which Janssen did not have, the careers
of the two men were much alike: Huggins did not go to study at Cambridge as he
would have wished, because he had to take over his father’s business, and he went
from being a very well-informed amateur astronomer to that of an astronomer, recog-
nized by the like of the Royal Society. As with Janssen, the turning point for spectros-
copy came with the work of Kirchoff and Bunsen. Like him, he soon constructed
a spectroscope to study the spectra of stars. He also did a lot of spectroscopy in the
laboratory, which is why he collaborated with William Miller, a professor of chemistry
at Kings College. His work continued with studies of the spectra of nebulae, and he
soon tackled those of comets.

3>The draft stops here.
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On returning from Bath, Janssen took advantage of his passing through London
to take a look at the British Museum, the National Gallery, and to go and see again
his close friends Lockyer, Huggins, and De La Rue. In addition, he visited Christie,
with whom he got on well:

I have been to see Christie, the Director of Greenwich Observatory. Madame Christie was
very kind, and kept me to dinner. Christie showed me the observatory’s instruments, and
what he is doing in mapping the sky. Madame Christie showed me her garden, where she
has flowers, fruit and vegetables. I was made to eat grapes from the greenhouse, [where the
bunches] had enormous, very sweet grapes. We spoke about the observatory’s organization.
Christie complained of the government, which is nit-picking and parsimonious. He is happy
with his Council, which is made up of men of science. It is the same thing more-or-less
everywhere: politics takes precedence over everything. [16]

The French Association for the Advancement of Science

The BAAS, however, had gained a following, and an equivalent French association
[L’Association frangaise pour I’avancement des sciences (AFAS)] saw the light of
day in 1872, in the spirit of the country’s moral renewal [17], which was not so
distant from that of the Marmite. Janssen attended the first meeting, which was held
at Bordeaux, and where he met his colleague Respighi, and liked to mention that
beginning at the British meetings. At Bristol in 1873 “I spoke in French [he said]
and finished by a few words in English on the union, the health, and the brotherhood
of the old British association and its young sister: the French association. — Prolonged
cheers” [18]. He reiterated this the following year in Glasgow:

I gave a speech in French on the scientific borrowings between France and England. —
Universities copied by England — and the Association by France, and I finished with the
toast [in English]: 1 propose a toast at union and confraternity of British Association with
its young sister the French Association for the advancement of Science. — Hurrah, hurrah,
hurrah!! [19]

In 1881, at the meeting in Algiers, he again met Henri Martin and Frédéric Passy,
with whom he made an excursion to the Great Kabylia. He was then Vice-President
of the Association, which meant that he was to preside over the meeting at La
Rochelle in 1882, and he was pleased by the election of Passy as Vice-President.

Janssen’s position in the AFAS was slightly different from the one he had at the
BAAS. When on the other side of the Channel, he was spreading the most recent
discoveries that had been the subject of papers at the Académie des sciences to for-
eign colleagues. He wanted to become known and, above all, recognized, and he
built up his reputation as a researcher. At the AFAS, his position was one of an
established researcher. His reputation was well established, and he played the part
of a broadcaster of knowledge:

Today, nothing significant can exist or develop without the support of public opinion. It is
therefore for science to make its grandeur and its utility known to the new society. [...]
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Now, to conquer opinion, it is necessary for science to be constantly in touch with the public,
by every accessible means, and it is from this point of view that I want to consider public
lessons, lectures and scientific soirées; I see this as far more than intellectual development
of a high order, I see it as propaganda, which seems to me to be urgent today. [20]

His natural eloquence ensured the success of the public lectures that he gave at
Lyon, Paris, and Toulouse, as part of the Association.

There, he spoke, but he also showed other material. In 1877, the Hugginses came
to the meeting in Le Havre, where Janssen produced his first, very-high-quality
photographs of the Sun:

Today, I gave my paper on the solar photographs and the spectra. It was M. Huggins, above
all, who appreciated this, and he was astonished at the perfection of the photographs, a
perfection that he had not expected, and which he found quite extraordinary. M. Huggins
has actually come here with his wife. I had lunch at their hotel, and I subsequently invited
them to mine, and we have visited various premises together. They have come to France on
a pleasure trip or circular tour at a reduced price, which allows them to see five or six towns
in the north of France during their excursion. [21]

In his letter, Janssen emphasizes the collaboration between the Huggins’ couple
[22], and which is still cited nowadays as an example:

Madame Huggins is completely involved in the work of her husband, whom she helps as an
assistant and which she sticks to like a leech. It is an interesting and beautiful thing to see
this couple, more or less retired from the world, completely devoted to lofty study of the
heavens.

This would have made Henriette a little bitter because it was exactly what she
yearned for, and which she did not have, in particular because she had to take care
of her mother-in-law when Jules was traveling:

Mme Huggins is lucky in being able to devote herself exclusively to her husband. Conjugal
affection that is not distracted by any other is definitely the one that gives the least decep-
tions if there is great reciprocity: but we are not made for true happiness here below: the
legitimate affections that the law of nature imposes upon us, and which sometimes come to
upset trouble the smoothness of intimacy are a necessity of our human condition. No one
more than me has experienced the effects of the overriding necessity of sharing oneself
between people to whom one owes a more or less complete duty. So I admire M. and Mme
Huggins and find that the happiness and calm that they enjoy greatly compensates, and
rewards them for this mutual devotion. [23]

When he gave a lecture, Janssen did not hesitate to illustrate his points by carrying
out demonstrations, as he did, for example, at the Sorbonne in 1870 to explain the
reason for his discovery in 1868:

Here is an IMAGE OF THE SUN produced by the magic lantern. [...] I place behind this image
a screen pierced by a slit. [...] Let us examine the slit with a prism [...] which spreads the
white light from the disk into a spectrum. [...] The average intensity of each point of the
spectrum is about 5000 times less than direct sunlight. And what about the prominence?
[...] The average amount of weakening will be only 5 times. [24]
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Conferences on Photography

In 1887, Janssen finished his lecture on celestial photography in Toulouse with these
words addressed to young scientists:

Boldly seize this French discovery, this fruit of the national genius, which we have neglected
too much until now. Apply it to all the fields that you cultivate, and you will soon garner
legitimate honor for yourselves, beautiful conquests for science, and new glory for our dear
country. [25]

That year, the famous international conference on celestial photography took place
in Paris. The Académie des sciences sponsored the conference, and its President,
Janssen, welcomed the participants:

The mapping of the heavens [...] where the bodies themselves record their location and

their brightness, will form an unprecedented moment in Science. [...] You have sanctioned

a new method, and you have established a revolution that will not be any less fruitful than
the one that saw the introduction of telescopes into Astronomy. [26]

Although Janssen appears on the group portrait of the conference participants,
immortalized by Nadar, he was not directly involved in the great Carte du Ciel
enterprise. He was aiming still higher and greater, and the year 1889 was to bring
him full satisfaction.

First, he was President of the organizing committee for the International
Photographic Conference which was held in Paris in 1889. The program for the
meeting was hardly slim, because it was necessary to tidy up matters because of
“the extent and multiplicity of branches to which the art of photography has given
birth.” In short, “it is a question of equipping it with its scientific basis, of unifying
its methods and instruments, and of fixing its language” [27], not forgetting its rela-
tionship with art. As far as language was concerned, the roots and their usage were
specified: for example, “heliophotography” would signify “methods used to obtain
photographs of the Sun,” whereas “photoheliography” would refer to “photographs
for which sunlight is the basis and the agent.” Units were defined: those for lumi-
nous sources as well as for the sensitivity of emulsions. The meeting also showed
that “photography may be a work of art,” for which Janssen proposed setting up a
school, where students would first study drawing and painting. Some days later, on
the occasion of the celebration of the fiftieth anniversary of the discovery of photog-
raphy, Janssen, the patriot, did not hesitate to propose a toast “to the memory of
Niepce and Daguerre, to France, to its genius and to its continuing role at the head
of civilization” [28].

A short time afterwards, from 20 to 24 September, at Paris and then at Meudon
the last day, Janssen presided over the Conference on Celestial Photography, which
did include every specialty: Sun, Moon, planets, meteors, comets, star clusters, stellar
spectra, stellar photometry, and nebulae. The conference was due to discuss the
methods and instruments best suited to each type of research, but it “will, above all,
formulate the arrangements that will be best suited to ensure the conservation of the
plates and their reproduction” [29].



14 Janssen and Communication 181

Janssen’s commitment to the Société francaise de photographie was particularly
active. Janssen became its President for the first time in December 1890. When he
passed the seat to Marey 3 years later, the results of his activities are significant: organi-
zation of the second international conference, held at Brussels in 1891, during which
Pector had proposed the creation of an international union, the basis for which had
been drawn up, and the first session of which was held at Anvers in 1892 and the second
at Geneva in 1893; and the creation in 1892 yet again of the National Union of photo-
graphic societies in France, whose first session took place at Le Havre in 1893.

Until his death, Janssen remained President of the National Union, “a fraternal
union, and not a work of centralization and authority,” which met at Caen in 1894,
at Lyon in 1895 (where Janssen invited ladies “to play their part in the work of photo-
graphy” [30] and where Louis Lumiere filmed Janssen’s arrival [31]), at Lille in
1896, and at Nancy in 1898. On 5 January 1900, he again took his place as President
of the society, succeeding Lippmann.

The Société Astronomique de France and the Société
de Géographie

From his joining our ranks to his death [...], that is for sixteen consecutive years, Janssen
never ceased to show the most active and the most indefatigable commitment to the Société
astronomique de France, not sparing his time, nor his strength on its behalf; communicating
to us all his work and those of his collaborators, both at the Meudon Observatory and at the
Mont-Blanc Observatory. [32]

This is how Flammarion expressed himself when he paid tribute to his friend Janssen
in 1920. The two men, mutually appreciative of one another [33], continued to grow
close over the course of the years, probably beginning in 1873, when Flammarion
was interested in the revolver, then with the creation of Meudon. Previously, Janssen
had contented himself with sending notes of his discoveries to “the author of works
on astronomy” [34], just as he sent them in the same capacity to the popularizers
Amédée Guillemin or Wilfrid de Fonvielle. It is rather strange that Janssen did not
join the Société astronomique de France (SAF) before 1891. He is actually only the
453rd member registered! Why did he not accompany his friends and sponsors, dom
Pedro 11, Bischoffsheim, or Prince Albert 1% of Monaco? Nevertheless 1891 was a
year of good recruits for the SAF: Faye, Prince Roland, Eugéne Antoniadi, Sir
William Christie, Alfred Cornu, Deslandres, Anatole France, Edward Holden
(Director of Lick Observatory), and Giovanni Schiaparelli (Director of the Milan
Observatory), among others.

Flammarion was delighted, and on 1 January 1892 he “presents to Monsieur,
Madame and Mademoiselle Janssen his best wishes for the New Year, and begs the
learned Director of the Observatory of Meudon to accept his particular thanks for
the honor that he has done to the young astronomical Society by entering into its
ranks. We all hope that at one of the shortly forthcoming meetings we shall hear a
fine report on physical astronomy” [35].
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Fig. 14.1 Janssen and the
Mariani wine. Mariani
Album. © Author’s collection

%«f rrenr M-rzéuqr Gt Mot
(-é-zlr M-»Wam a&u e

And because Janssen did not belong to a society just in a token role, from 1895
he was President of the SAF for 2 years, and he became a founder member in 1897,
which means that he gave it a donation of 500 F. That was the same year that the
prize that he founded was awarded for the first time ... to Flammarion. In 1902,
Janssen actively participated in the organization of the inaugural ceremony on the
installation of the Foucault pendulum at the Panthéon, which was a triumph for
the SAF. Similar tremendous successes were the festivals of the Sun, organized on the
summer solstice by Flammarion and Eiffel, who lent his tower for the event from
1904 onwards. Honorary President of the SAF from 1903, Janssen presided on four
occasions. Like many of their contemporaries, the two companions Janssen and
Flammarion (“The telescopes of friendship often produce anamorphoses™ [36],
Jules once wrote to Camille), did not have to be begged to praise the qualities of the
“wine of the Sun,” the liqueur Mariani (Fig. 14.1).

Janssen was also part of the Société de géographie, where he was again in
familiar surroundings. He was, in particular, very proud of having welcomed
Prince Roland Bonaparte, who was not only a sponsor, but also a great traveler, a
great photographer, and an eminent botanist. And it was he who had the honor and
the pleasure, as President of the Society, to welcome another explorer, Prince
Henri d’Orléans, in 1896.
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Inaugurations, Prize-Givings, Banquets, and Funerals

Janssen’s membership of numerous organizations, particularly the Académie des
sciences, and his talent as a speaker, meant that it often fell to him to take part in
various ceremonies.

From 1877 to 1904, from the death of Le Verrier of whom he was able to praise
the “natural strength of character” [37] and the merits (before wondering whether,
now that he was in his tomb, gravitation would not completely give way to light), until
that of his dear Octave Callandreau, an astronomer at the Paris Observatory, whose
passing at the age of 52, he mourned with genuine emotion [38], there were no less
than 18 addresses that Janssen gave on the occasion of the passing of outstanding
people. It was with the same talent that he retraced the careers of the astronomers
Louis Thollon (who had drawn up a visual solar spectrum of 3,000 lines, using a
spectroscope of his own construction), Jean-Charles Houzeau, Félix Tisserand,
Hervé Faye, and Prosper Henry; the doctors Alfred Vulpian and Léon Gosselin; the
chemist Henri Debray; the professor of agricultural chemistry Jean-Baptiste
Boussingault; the agronomist Hervé Mangon; the geographer General Francois
Perrier; the engineer Pierre Berthot, so dear to him; the aeronaut Gaston Tissandier;
or the “artists” (in the Bureau des Longitudes’ interpretation), the manufacturers
Emile Brunner and Louis Bréguet. When, at the national civil funeral of Paul Bert,
the physiologist doctor and member of the Académie des sciences, thanks to whom
aeronauts supplied themselves with bottles of oxygen, but also the man whose life
came to an end at the age of 53 at Hanoi, his words inevitably evoke some of the
finest pages in any anthology of French literature:

This coffin thus shows us the reality of the news that, a few week ago, struck the whole of
France with amazement: Paul Bert is dead! Paul Bert is dead, which means that France has
lost, at the height of his powers, one of its most courageous servants; Science one of its most
eminent workers. Paul Bert is dead, which means that the so promising undertaking, where,
for the first time perhaps, Science would have become the collaborator of Politics in the
work of civilization, is now laid waste! [39]

Paul Bert (Fig. 14.2), who had just taken up his new post as “Résident général
[General Resident]” for Annam and Tonkin, indeed wanted “to gather round him a
galaxy of young scientists, to establish academies, have the country explored scien-
tifically, and show the superiority of our sciences to the learned people in the Orient,
who hold intellectual culture in such high esteem; in a word, to follow military con-
quest with a second, purely peaceful and moral conquest” [40].

As we have seen with that of Saussure, Janssen was also involved in the unveiling
of statues. A particularly significant moment for him came in 1879 because he
represented the Académie des sciences at Perpignan, where the statue of Frangois
Arago was unveiled on 21 September:

I have just given my speech [41], which, without bragging, I may say was a great success.
The platform was in the open air; I had to shout. But I had just had a nice lunch with the
Prefect and I was weighed down. My voice was not hoarse. Nothing was heard of the earliest
speeches. But the Minister [Jules Ferry] (Fig. 14.3) spoke with remarkable vigor. I was
frequently applauded at impassioned passages.
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Fig. 14.2 Paul Bert. Copper
engraving. © Author’s
collection

Fig. 14.3 Jules Ferry. Félix
Potin Album. © Author’s
collection




14 Janssen and Communication 185

After having spoken, the Minister, the Prefect, and all the Aragos congratulated me. With the
one by Paul Bert, which was a virulent political harangue, it was the one that was most
successful. Alfred Arago, the senator, gave thanks afterwards. He was crying with emotion.
He mentioned me in his thanks and said that he could not tackle the scientific side because
genius could not be transferred. It was good for us. Bert said that I was Arago’s successor
and the best suited to give his eulogy.

Subsequently, we had some delightful music from the mountains of Estagel, melodies
that brought tears to our eyes.

Overall, a magnificent ceremony. Enthusiastic populace. Immense crowd in the town.
I shall be dining this evening at the town hall. 500 places? It will be long. [42]

The next day, after the dinner, Janssen added: “The Minister speaks very well. An
uncommonly vigorous eloquence. The Maire thanked the illustrious scientists who
had come from such distances to offer their homage to Francois Arago” [43]. Before
leaving for Estagel, Arago’s birthplace, where the proprietor of the sole hotel refused
to allow him to pay for his room when he learned that he was one of the gentlemen who
had given a speech at the statue, Janssen made “a delightful excursion to the Spanish
frontier.”” He was in good company: the Prefect, the Aragos, and the minister:

During this very intimate trip, I talked a lot to the Minister, and it will not be without benefit
for Meudon. He promised, spontaneously, to come and see me. On the way, I was asked
about the beauties of the landscape and about those that I had seen on my travels. That is why,
later, M. Ferry when speaking of me to an authority said “Here is M. Janssen, an artist and a
great scientist”. [...] We took a trip on the sea, and one of the fishermen who were taking us,
sang us local poems, standing at the stern of the boat, and accompanying it with gestures. We
were then sailing gently across the sea, the sunset sky was flushed with pink tints and the
silhouette of the singer appeared in bluish tones, which formed a striking contrast. A poor
fisherman singing of his loves, whose only theatre was a patch of rocks, unknown to the rest
of the world; a minister, thrown into the arena of [political] parties and on whom the eyes of
the world are fixed; this man whose ideas have no horizon other than his fishing, and the man
who has to probe the problems of the Universe — what a contrast to dream about. One might
be tempted to ask whose fate was the best. I do not know, but what I do know is that everyone
should follow their vocation, thus ensuring the harmony of the Universe. The next day I
accompanied the Minister to Narbonne, where I saw the Roman antiquities. [44]

Janssen later speaks of Estagel, where, introduced to the general populace, he had
to improvise a speech:

I spoke of the emotion I felt when I saw the feeling here that surrounded the family of the
great scientist, that I had just made something akin to a pious pilgrimage by visiting the
house that had seen the birth of a scientist that I had taken as a model, that if a son could not
visit the family home without emotion, a scientist could not visit the house that saw the
birth of the master that had preceded him in his career without a similar emotion. [45]

After Estagel, Janssen returned to Perpignan, where he received some advice:

The Prefect, my host, advised me to go to Barcelona, which is very close, where I would
find a rare library of old books originating from the Pillage of the convents. I have been here
since Sunday, and during the whole week I have been working in the library, which contains
120 to 150 thousand volumes of rare works, primarily theological and historical, but also
works of the science of antiquity. I studied 2 editions of Archimedes, Greek and Latin,
which I was extremely happy to skim through, and from which I have taken notes. A Euclid —
An Apollonius, very curious works by Kepler, Copernicus. — Galileo’s “Nuncius Siderus”
with a response by Kepler. Incunabula Bibles, etc. One often makes long journeys to
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consult such works, which is why I thought I should profit by being in the neighborhood.
It costs 25 F to go from Perpignan to Barcelona — I have found accommodation in a Spanish
hotel and have been living as a hermit, that is to say as I like. In the morning, I have been
working in my room at revising my speech. After lunch I have been going to the Library.
Then to the cathedral, where I sat down to draw and to think. I went for a few hikes on a hill
from which one looks over the town, of which I have drawn a panorama. Strolling in the
town, I found a 16th-century Bible with pictures in the text, which is rare. It was examined
by the office of the Inquisition, and suspect passages have been crossed-out, with the signature
of the secretary charged with that task. Date 1584. It is a find. [46]

At Estagel, Janssen’s speech had of course been mentioned in the papers, as was
to be the speech given in 1886 at the Muséum on the occasion of the centenary of
the great chemist Eugene Chevreul. The honor given to Janssen was also recounted,
supported by an engraving, on the occasion of the great banquet on the day of the
anniversary:

As eight o’clock sounded from the clock on the Hotel de Ville, M. Janssen rose, and said,
in the midst of a religious silence: “One hundred years ago, minute for minute, M. Chevreul
came into being.” [47] (Fig. 14.4)

Janssen also had the pleasure of presenting various prizes, in particular the
Janssen Prize of the Académie des sciences, which he founded in 1886, to reward
“the person, who in France or from abroad (excluding members of the Institut) shall be
the author of a work or a discovery leading to direct progress in physical Astronomy.”®
Between 1892 and 1906, the recipients were Pietro Tacchini, Samuel Langley,
George Hale, Henri Deslandres, Aristarch Belopolsky, Edward Barnard, Fernand
Foureau, Aymar de La Baume Pluvinel, Alexis Hansky, Annibale Ricco ...

Publications

Janssen did not write any original work, and this has certainly contributed to his
neglect during the twentieth century. His scientific publications are in the form of
reports, certainly many of them, but rather short, published either by the Académie
des sciences, or in the journals of the learned societies before whom he had given
papers. He undoubtedly treated the Notices edited for the Annuaires du Bureau des
Longitudes more especially, which he distributed widely as off-prints (which carried
a small, personalized label stuck on the covers), and which fitted well with the idea
that he held of the scientific author:

A scientific author’s integrity comes from their competence, but it is necessary to strip away
the technical language in favor of the one that is familiar to the reader. [48]

We have seen how he liked to improvise his words, and that obviously annoyed
him when it came to editing detailed technical or scientific reports after the event, in
particular after the creation of Meudon.

°The corresponding donation in favor of the Institut is the subject of a notarized deed of
26 December 1886, and the definitive acceptance dates from 6 June 1887, AN, MC/ET/CVII/1977.
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Fig. 14.4 The banquet at the centenary of Chevreul, M. Janssen’s toast. L’ lllustration, 4 September
1886. © Author’s collection

The Meudon Annales arrived extremely late, only in 1896. We may wonder if
Janssen published them solely because of the “Trouvelot Affair” [49], the press
campaign of hatred unleashed against him by the regrettably famous, anti-Semitic
journal edited by Edouard Drumont, La Libre Parole, after the death of Trouvelot.
The daily accused him, in particular, of having used for traveling expenses in Africa
or on Mont Blanc, monies specifically devoted to publications in Meudon’s budget.
“For seventeen years, the Observatory has not published any report, despite the
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annual credit of 10,000 F set aside for its publications” [50]. Janssen then explained
that he had had to use that money to offset the inadequate sums destined for the
buildings and the major instruments.

Relationships with Fellow Astronomers and Colleagues

In company with fellow scientists, Janssen felt remarkably at ease. This was particu-
larly the case with the Académie des sciences, of which he spoke in 1888, when he
welcomed his friend Pierre-Paul Dehérain:

You will see that the Académie is basically a family, not only from the intellectual point of
view, but also from the bonds of affection that one forms. At the Académie, one adopts the
habits of benevolence and urbanity towards one’s fellows of the same age, of deference and
respect towards older ones. Within our society that is so active, so militant, and sometimes
so merciless towards the weak, or towards those who have no call save on former services,
it is good to find oneself in a company that takes account of the past, where age is honored
and respected, and where one can calmly regard the evening of one’s advancing years and
grow old without dread. [51]

Apart from academic tasks, it would seem, in contrast, that true scientific collabo-
ration was non-existent, with one exception: Edouard Stephan, with whom he got
along very well.

In 1879, accompanied by his joiner Coffin, Janssen went to observe the partial
eclipse of the Sun of 19 July at the Marseille Observatory, where the Director made
him very welcome:

M. Stephan was waiting for us at the station. I had telephoned to him from the station in
Paris on leaving. The weather appeared to be getting better. I think, therefore, that we shall
be able to observe the phenomenon.

Yesterday I dined with Stephan’s family at home. Stephan has three children who are
very nice. The youngest is just a few months old. The Director’s house is very fine: it was
begun by Leverrier [sic], who liked luxury. The observatory is now in a very satisfactory state:
a large meridian refractor has been installed. A fully equipped 9-inch equatorial has been
added to the 80-centimetre reflector, which dates from Leverrier’s time, and with which
I worked for a time in 1867, when returning from Greece and Sicily. The garden area and
the surroundings are amazing. The town has done a lot for the observatory. It has sur-
rounded it by beautiful high walls, has bought more ground, established avenues, laid on
gas, etc. At the main entrance there is a square, which has been called after Leverrier, quite
justifiably, because it was he that created the observatory.

[...] We set ourselves up in a small property belonging to, and alongside, the observatory
where we are well placed. There is a chemistry laboratory which has made us an excellent
photographic laboratory. My 8-inch equatorial from Japan is mounted and ready. [52]

Janssen was so satisfied with his stay that in his report to the Académie des
sciences, he expressed the wish that the budget for the Marseille Observatory
“currently too modest, should be significantly increased, and that M. Stephan should
be able to acquire personnel that would allow the complete utilization of the instru-
ments and of the favorable conditions given by this southern sky” [53]!



14 Janssen and Communication 189

Nothing was to be seen of the attitude Janssen had 8 years earlier towards the
“young, learned lecturer at the Ecole polytechnique” [54] Alfred Cornu [55] who,
like him, was interested in the constitution of the Sun, and with whom he carried on
a rather condescending dialogue through the Comptes rendus de I’Académie des
sciences in 1871: “I have given M. Cornu some friendly objections on the conclu-
sions, rather hasty ones, in my opinion, that he has drawn from his experiments on
metallic vapors [...]” [56] ... And although Janssen did not miss the lecture by
Cornu at Bordeaux the following year (“M. Cornu is due to give an evening lecture
on Monday on the Sun. I shall remain until then, after which I shall fly to join you”
[57], he wrote to Henriette), it does not seem that he spoke to him very much.

At Meudon in 1877, the personnel consisted of just three people, Janssen, the
photographer Arents, and a caretaker, whose annual salaries amounted to 10,000,
4,000 and 1,200 F, respectively. This rose to a dozen by 1882, at which date the first
titular astronomer, Trouvelot was recruited.

If Pasteur replaced Arents in 1880, it was because the latter set himself up as a
printer in Paris, and Janssen sometimes had him do work, because he was the one
who carried out the heliography of the dirigible La France. Otherwise, the personnel
remained stable. But they were only assistants: administrative or laboratory assis-
tants, joiners, and caretakers.

Until his death in 1895, Trouvelot remained the sole astronomer other than
Janssen. However, after the observation of the eclipse of 1883 from Caroline Island,
the relationship between the two men rapidly deteriorated. And yet the work required
of Trouvelot was hardly restrictive: “It was agreed that M. Trouvelot would, every
sunny day, draw the prominences with their shape, their sizes, and their exact posi-
tions on the limb of the Sun. With regard to these observations, it was, in addition,
agreed that once this work had been carried out, M. Trouvelot would be at liberty to
carry out his personal work. For these various tasks, I entrusted M. Trouvelot with
an equatorial with an aperture of 8 in. (0 m 21) which was originally from the expe-
dition that I led to Japan, an equatorial whose refractor was the finest in the
Observatory” [58], Janssen explained in the report that he was obliged to send to the
ministry after the press campaign which intimated that Trouvelot, who, in addition,
had accommodation provided by the job, was “a martyr to science,” driven to death
by his Director. Janssen’s conclusions were clear:

M. Trouvelot remained at the Observatory for ten years, with no duties. The work for which
he was engaged, required a few hours of observation during the day and when the Sun was
visible. This daytime duty, could definitely not have affected his health.

[...] For along time, ever since he joined the observatory, M. Trouvelot was unwell; [...]
M. Trouvelot had real merits as an observer, but he had, at the same time, an extraordinary
idea of those merits and did not feel that his reputation lived up to those merits. This produced
aresentful character, which caused him to complain bitterly. [...] One could therefore excuse
him, and I was perfectly happy to do so. But I find that his memory and the interests of his
heirs are poorly served by attacks that are so violent, so unjust, so manifestly false, and so
easy to repeat. All this does is to compromise the interests that one pretends to serve.

The three other appointed researchers in Janssen’s time did not arrive at Meudon
until 1897, for Deslandres and Millochau, and 1899 for the youngest (who was just 15!),
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Lucien d’Azambuja, who worked only with Deslandres. Between Janssen and
Deslandres, the graduate of the Polytechnique who was destined to succeed him,
there was far from being a cordial relationship, as we shall see later. On the other
hand, Janssen got on well with Millochau, who asked to leave Deslandres’ spectroscopy
team in 1903 to work with him, and who left again for Paris in 1907. Millochau gave
an explanation to the minister at that time:

Having followed M. Deslandres to Meudon in 1897, on condition that he would have me
nominated as assistant astronomer, around 1900 he changed his attitude towards me, without
any apparent reasons, and by his arrogance and humiliations made my existence even more
difficult by the fact that the young, ignorant people that he employed in his laboratory,
followed his example and failed to show me even the simplest respect. /... In December
1903 ], Monsieur Janssen withdrew me from serving with M. Deslandres and enabled me to
work in a different fashion, because it was from that date that my work was published,
under my own name, in the Comptes Rendus de 1’ Académie des Sciences. [59]

The other researchers who worked at Meudon and at Mont Blanc, with or for
Janssen, were volunteers. Although another small “affair” arose with Louis Rabourdin,
who photographed nebulae and star clusters with the 1-m telescope between 1897
and 1899, and who would not return until 1908 under Deslandres (“I have the honor
to inform you that M. Janssen has withdrawn in a decisive manner my usage of the
telescope that I have been using since the beginning of 1897. It is thus impossible
for me to continue the research that I have undertaken and which have already given
me some curious results” [60], he wrote to the Director of Higher Education in June
1899), relations were excellent with the others. These were the Serb Georg
Stanoievitch, the Russians Hansky and Tikhov, the Slovak Milan Stefanik, introduced
to Janssen by Flammarion in 1904, and Count Aymar de La Baume Pluvinel. The
last was particularly close to Janssen. Greatly moved at the time of his death, he wrote
to Flammarion from his property in the country (in the department of Cantal):

When I worked with him, already some fifteen years ago, I was subjected to the effects of
his infectious energy, and I returned from my visits to Meudon with my head full of new
ideas and with a new enthusiasm for work. [61]
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Epilogue

“L’homme n’est encore qu’a la préface du livre qu’il est appelé
a écrire sur I’Univers.”!

[As yet, Man is only at the preface of the book that he is called
to write on the Universe.]

Jules Janssen

The Last Ascent: Vesuvius in a Sedan-Chair

It was on December 14, 1904, at an age of more than 80, that Janssen decided to
“visit” Vesuvius again. He was accompanied by the faithful Millochau and, after
having climbed part of the mountain on the funicular, he took a carrying chair with
porters to reach the summit. When they arrived, the astronomers were subjected to
“a considerable discharge of lapilli and volcanic bombs, which, thrown more than
30 m into the air, fell around them.”? Janssen only just avoided being hit, because
one of these 30-cm bombs landed 4 m away from his chair. Janssen did not consent
to the panic-stricken guides’ descent until his work was finished: he had photo-
graphs taken and samples collected. Because the location chosen was not adequate
for examining the changes in sunlight that arose when it had passed through the
vapors escaping from the crater, Janssen decided to have himself carried elsewhere
the next day, which left time for Millochau to obtain samples of the gas. The opera-
tion was obviously not without danger, because the bottles were lowered 10 m down
into the crater. On 16 December, the team reached another location with porters.
There, a large grating spectroscope, as well as a 108-mm refractor, fitted with a
direct-vision spectroscope were quickly installed, and Janssen had some photo-
graphs of the solar spectrum taken (which he intended to study later), under different

!Jules Janssen’s notebook, 30 July 1884, BIF Ms 4129-9.
2Janssen, Jules, “Sur une récente ascension au Vésuve”, CRAS, 140 (23 January 1905), 200-2.

F. Launay, The Astronomer Jules Janssen: A Globetrotter of Celestial Physics, 193
Astrophysics and Space Science Library 380, DOI 10.1007/978-1-4614-0697-6,
© Springer Science+Business Media, LLC 2012
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conditions: the Sun behind the fumes escaping from the crater, the Sun beginning to
move clear of the fumes, and the Sun away from Vesuvius, as well as some spectra
of the diffuse light from the sky.

The Last Eclipse

Being closely occupied by Mont Blanc and his various meetings, Janssen had not
left France to travel to observe an eclipse since that of 1883 at Caroline Island. So it
was the photographer Pasteur, the “pupils” Stanoievitch, Stefanik, the Spaniard
Landerer, and above all the associate astronomer La Baume Pluvinel, who hardly
missed any except Senegal in 1893, who represented Janssen’s observatory in
eclipse expeditions abroad. In 1900, however, it was the astronomer Deslandres
who directed the expedition in Spain.

On August 30, 1905, the duration of the eclipse was close to 4 min, and the line
of totality passed through Spain. While Deslandres directed the expedition that had
been entrusted to him by the Bureau des longitudes at Burgos, on which he took
Kannapell and d’ Azambuja, and complained that he had too few instruments at his
disposal, Janssen went to Alcosebre, together with the astronomers Millochau and
Stefanik, and the photographer and assistant photographer Pasteur and Coroyer.

The aims of the expedition were to “study the progress of the phenomenon by
means of photography; the form and details of the corona and the prominences; the
spectra of the various gaseous envelopes of the Sun; and the meteorological changes
produced by the eclipse,” but Janssen was there only as a spectator.

Pasteur obtained photographs that showed the prominences and the higher level
of the chromosphere, and the middle section of the corona. As for the coronal jets,
they extended to 1°23.5' from the Sun’s limb, that is to more than 5 solar radii.

In the C line of hydrogen, and the D, line of helium, Stefanik observed three fine
prominences, but the monochromatic image of the corona was essentially absent. It
was, by contrast, extremely brilliant in the green line of “coronium.”

As for him, Millochau noticed that the spectrum of the prominences primarily
consisted of the lines of hydrogen and helium and that these lines were not coronal,
whereas the continuous spectrum of the corona showed a maximum between the D,
line and the green line.

Stefanik and Millochau prepared several papers for the Académie des sciences,
which Janssen presented and commented upon. Contrary to Janssen’s normal prac-
tice, quantitative results were given in the papers. In addition, these publications
were gathered together in a section of the Annales where some beautiful helio-
graphic plates were shown.*

3Janssen, Jules, “Observation de 1’éclipse totale du 30 aofit 1905 a Alcosebre (Espagne)”, CRAS,
141 (09 October 1905), 569-71.

4Janssen, Jules, Annales de I’Observatoire d’astronomie physique de Paris, Vol. 3, first Part, Paris,
Gauthier-Villars, 1906.
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The Last Farce

Janssen would not leave his post as Director because he enjoyed a special dispen-
sation. Deslandres therefore had to wait a long time for his expected succession,
following his transfer from Paris to Meudon in November 1897. It was not until
July 1906 that he was named Assistant Director in charge of administrative mat-
ters, as a result of the intervention of the senator Boudenoot, an ex-student of the
Polytechnique. The latter had actually written to the minister for public education
on January 12, 1906:

Iintended, when there was discussion of the budget for public education, to ask you a ques-
tion about the administration and functioning of the Meudon Observatory, which appear to
me to be compromised, as well as the interests of science, by the maintenance in his post of
a man who is 82 years of age.’

On 19 July, the minister, Aristide Briand, wrote to Janssen:

As I assured you, during the conversation that I recently had with you, I am fully disposed
to retain you as head of the Observatory of Meudon until the Conference that is due to take
place there in 1907. The numerous and eminent services that you have given to science,
your beautiful discoveries in such a new field as physical Astronomy, the actual creation of
this Observatory, founded on your initiative, create a duty for me to defer to the desire that
you have expressed. I beg you, therefore, to see in this decision a mark of the high esteem
of the Government for the scientist whose work has brought honor to our country. But I
have made an order, by the terms of which M. Deslandres is made responsible for the duties
of Assistant Director, and administrator; I am convinced that he will be a useful and com-
petent collaborator for you, etc.®

On July 28, 1906, there took place at Meudon “the installation of Deslandres as
Assistant Director,” a proper farce, the principal scene of which was the object of a
printed report that was sent to the administration in December 1906. All the person-
nel, with the exception of Millochau and the caretaker Guillot, who were on holiday,
were assembled in the library. The report was written by the mechanic Chevalier,
the book-keeper Heymann, the photographer Pasteur, and Janssen. The extracts that
follow give an idea of the atmosphere that prevailed at Meudon that day:

Janssen

I have come to this meeting to tell you that I remain as Director here, but that the Minister
has charged M. Deslandres with the administration of the Observatory. You must, therefore,
obey him in future [...]

M. Deslandres rushes into the room and, without taking off his panama hat, shouts in
fury at M. Janssen:

Deslandres

I have given the order for the personnel to be called individually, and then you, you call
them together collectively! This must stop! You are nothing any more! Nothing but honorary

>Cited by Véron Philippe, in Dictionnaire des astronomes frangais, 1850—1950.

Letter from Aristide Briand to Jules Janssen, 19 July 1906, a type-written copy, SAF, Flammarion
collection at Juvisy.
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Director, all the administration belongs to me; I told you that yesterday, but you’re splitting
hairs, you’re splitting hairs ...

Janssen, choking
No, I am not splitting hairs; moreover you owe me some deference. [...]
Deslandres

[...] What are you complaining about? I could have taken everything; I could have had
myself named Director, I was offered it, but I didn’t want to. [...] I didn’t want to accept; all
these material advantages that I could have taken, I’ve left them to you; you owe me all of
that and ...

Janssen

Yes, I know what I owe you! Go away!
Deslandres, to the personnel
Well! Well!
the personnel
Deslandres, to Janssen

Ah, so it’s me?

Janssen
Yes, you!!!

Deslandres

Right, right!
He exits smiling, and goes and hides behind the half-open door.

Janssen

No, I cannot accept this, and I retract what I have said, you will obey the orders of M.
Deslandres only after I have confirmed them.”

Hostilities had clearly been opened, as the sequel to this event confirmed. As
when Stefanik was on an expedition to Mont Blanc in August 1906, Deslandres had
the doors to the apartment that he occupied at the observatory forced, so that he
could install a family who did not belong to the administration. In the following
December, Deslandres dismissed Heymann, a Dutch citizen who had been employed
at the observatory since December 1881, and he sent Kannapel away, who for 3
years had been assigned to carry out his own orders.® After Janssen’s death, the
war continued with Mme Janssen and her daughter, who left their dwelling in the
observatory on September 28, 1908 to move to the avenue du Chéteau at Bellevue.’

"Observatoire de Meudon, Installation de M. Deslandres comme Directeur-Adjoint, 1906, SAF,
Flammarion collection at Juvisy.

$Véron Philippe, in Dictionnaire des astronomes frangais, 1850—1950.
°Down the hill from Meudon.
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“Deslandres had the moving vans blocked in, because they contained a certain
number of instruments that had belonged to Janssen personally, in particular two
reflectors with apertures of 20 and 37 cm, which Deslandres maintained were the
property of the observatory. They had to obtain an order from the civil tribunal at
Versailles to allow the move to go ahead!”'®

Twelve years later, did Deslandres really think that he had definitely been involved
in “hostility”” when he pronounced the following words in front of Janssen’s statue?

It is always difficult to have new ideas accepted; and without it being necessary to stress
this, Janssen often came up against indifference or even hostility. He was able to succeed
thanks to his exceptional qualities. Very intelligent, even having a lot of wit, he was inter-
ested in all the great questions and, as he was at the same time a scientist, an artist, and a
poet, he knew how to express his ideas and his projects with particular charm. His way of
speaking was exquisite, and his powers of persuasion were very great. The natural gifts
greatly served the cause of Astronomy and the Observatory of Meudon."

The Last Family Photo

It was following a suggestion by the American, George Hale, that an international
association for solar studies should be created that a steering committee met at
Oxford in September 1905, after the eclipse. France was represented by Deslandres,
La Baume Pluvinel, Alfred Perot of the CNAM, Charles Fabry then of the Faculty
of Sciences at Marseille, and Janssen, who went to Oxford with Henriette and
Antoinette. These ladies are in the group photograph, where Lockyer is seated next
to Janssen, the honorary President. In France, the daily press reported the event in
an article that dealt with prediction of the weather: “The immortal work of M.
Janssen and those of the New solar Union have, in reality, the same end [the improve-
ment of the laws governing atmospheric phenomena], as well as studying the
constitution of the body that illuminates us.”'?

Two years later, in May 1907, the young association met at Meudon, and it was
there that it decided “to adopt the value of 6,438.4696 units of Angstrom for the
wavelength of the red line of cadmium. The unit thus defined coincided, within the
accuracy available at the time, to one ten-millionth of a millimeter.”!* Although at
Oxford there were only 33 people in the photograph, including five ladies, there was
more than double the number at Meudon (Fig. Epi. 1). Retained as Director thanks
to this conference, Janssen, the patriarch, “immutably dressed in a black frock coat
and wearing a large white cravat,”* is seated this time between his wife and daughter;
but friend Lockyer is not far away, between Mme Janssen and Weiss.

O Ibid

"Deslandres, Henri, in Inauguration de la statue de Jules Janssen, 15-23, p. 22.
2Le Petit Journal, 12 October 1903, p. 2.

13Salet, Pierre, Spectroscopie astronomique, Paris, Doin, 1909, p. 145.

14 Le Petit Journal, 24 December 1907, p. 1.
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Fig. Epi.1 The Conference of the Union for Co-operation in Solar Research (Meudon, May 1907).
Seated from left to right: Father Cirera, Weiss, Lockyer, Mme Janssen, Janssen, Melle Janssen, ?,
Deslandres. Hale is behind Weiss. © Paris Observatory Library

December 23, 1907

On the day that Janssen’s statue was unveiled, Flammarion finished his speech with
these words:

On his deathbed, two hours after he drew his last breath, I admired that fine face, noble and
quiet; he seemed to be asleep. He was 83 years old, which is not a great age for astronomical
longevity."

As was customary at the period, photographs were taken showing Janssen on his
deathbed. In the villa des Brillants at Meudon, there is also the mortuary photograph
of Rodin, Janssen’s neighbor, of whom it is difficult to believe that they had not
occasionally met. They were, at least, both present at the Panthéon at the major
celebration for the inauguration of the Foucault pendulum.'®

“A slight cold, which degenerated into congestion,” had carried off Janssen “with
no suffering”!” on December 23, 1907, at half-past-four. Janssen thus departed on
the day of the winter solstice; it was also the day of the funeral of Lord Kelvin, his
friend Sir William Thomson.

5 Flammarion, Camille, in Inauguration de la statue de Jules Janssen, 31-3, p. 32.

“La Cotardiere, Philippe de, and Fuentes, Patrick, Camille Flammarion, Paris, Flammarion,
1994.

"Bigourdan, Guillaume, “J. Janssen”, Bulletin astronomique, 25 (1908) 49-58.
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Fig. Epi.2 Scientia Conference dinner menu dedicated to Janssen in 1891. © Audouin Dollfus
collection

Passing into the Land of Memory

On December 24, 1891, the 17th dinner of the Conférence Scientia was dedicated to
Janssen. In his response to the speech by Gaston Tissandier in his honor, Janssen
pronounced one of the beautiful sentences of which he was fond:

What more gentle reward, what demonstration that could go more directly to the heart of a
studious man [could there be] than those marks of warmth and of esteem given by our
peers, by those that follow the same career, devote themselves to the same studies, know the
same joys and the same bitterness, and who are the most appropriate and unimpeachable
judges to appreciate our work and our life? [...] This is a coin that may not consist of bril-
liant and resounding metal, but which is none the less solid, rare and precious. So, gentle-
men, I am persuaded that, after our death, when it comes to crossing the river of forgetfulness,
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Fig. Epi.3 Jules Janssen
in 1903. Copper engraving
by Achille Jacquet. ©
Author’s collection

and to pay the ferryman who guides the boat leading to the land of memory, this is the only
coin that will guarantee our passage.'®

There can be no doubt that he was accorded passage to the land of memory with-
out difficulty in 1907. Thank you, reader, for making sure that it remains there as
long as human memory persists.

18Janssen, Jules, “Discours prononcé au dix-septieme diner de la Conférence Scientia le 24 décem-
bre 18917, in Euvres Scientifiques, Vol. 11, 253-9, p. 255.
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(*: astronomical observation or result,”: invention,": observation of solar eclipse)

1824
1824
1828
1832
1835
1836

1836
1840
1840
18421844
1847
1847
1848
1849
1850
1851
1851
1852
1853
1853
1854
1855
1856

1856
1857-1858
1859
1859
1859

22 February: birth of Pierre Jules César Janssen in Paris

23 February: baptism at église Saint-Roch

Birth of Philiberte Henriette Forestier in Paris

Janssen is the victim of an accident (a fall) which leaves him lame

Lives in rue des Vieux Augustins in Paris

Lives (in Paris): rue de Londres, then rue de Bellefond, and then rue des
Bons-Enfants

First communion

12 October: lives as 9, rue Rochechouart, in Paris

12 October: enters the Banque Tharaud

Lives (in Paris), in rue Royale, at no. 10, and then at no. 14

30 September: leaves the Banque Tharaud

1 October: joins M. Boulet

July: joins M. Lapelle

13 January: baccalaureate of letters

22 November: baccalaureate of mathematical sciences

August: travels to London

Follows courses at the Sorbonne

31 July: licenciate in mathematical sciences

January: supply teacher at Lycée Charlemagne; contacts with Le Verrier

August-September: travels to Switzerland

18 October: employed as tutor by M. Grandidier at Fleury-Mérogis

24 November: licenciate in physical sciences

Travels to Constantinople, Rhodes, Cyprus, Jerusalem, Alexandria, Cairo,
Malta

18 August: visits his uncle at Roanne

Voyage to South America with the Grandidier brothers

1 January: proposes to Henriette Forestier

From 1st April to 13 August: tutor to Henri Schneider, at Le Creusot

19 September: marries Henriette Forestier in Paris

(continued)
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(continued)

1859 21 September: religious marriage at église Saint-Merry

1859 21 September: lives at 87, chaussée Clignancourt in Paris

1860 9 May: leaves again for Le Creusot

1860 25 May: death in Paris of his father Antoine César

1860 11 August: a girl is still-born

1860 17 August: doctorate in sciences

1861" Constructs an ophthalmoscope with Dr. Follin, an ophthalmologist

1861 14 March: moves to 21 rue Labat, in Montmartre, with his wife and mother

1861 7 November: birth of his daughter Antoinette in Paris

1861 4 December: death of Mme Forestier, Henriette’s mother

1862™ Devises several spectroscopes which he has built by Hofmann

1862%* 19 October: expedition to Italy until April 25, 1863: Rome, Turin, Genoa,
Florence

1862%* Demonstrates the terrestrial origin of dark irregular lines that he observes in
the solar spectrum; proposes that these should be called “telluric lines”

1864* Strasbourg, Geneva (first observations at altitude), Puy de Déme

1865 August: Brittany

1866 Travels to England: London and Nottingham

1866 Receives part of the 1865 Bordin prize from the Académie des sciences

1866* Studies the spectrum of water vapor in the laboratory (at the gasworks at La
Villette)

1867 March: annular eclipse at Trani (Italy)

1867 April: travels to Greece and to the island of Santorini

1867 Devises the “brush thermometer”

1867%* May: travels to Palermo and to the summit of Etna; announces the presence
of water vapor in the atmospheres of Mars and Saturn

1867 20 July: Lisbon

1867* August, October: expedition to Spain: Madrid, Toledo, Burgos, Cordova

1868 7-12 June: London

1868 16 June: leaves for British India

1868 19 August: the day after the major total eclipse of the Sun that he had just
observed at Guntoor, he demonstrated the possibility of observing the
spectral lines of solar prominences outside eclipses

1868 28 October: appointed chevalier de la Légion d’honneur

1868* December: spends 5 months in the Himalaya

1869 Receives the Lalande prize (increased fivefold) from the Académie des
sciences

1869™ Describes the principle of the spectrohelioscope which enables
monochromatic images of luminous bodies to be obtained

1869 Visits Pierrefonds with Viollet-le-Duc

1869 August: attends BAAS meeting at Exeter, with Henriette

1869 December: important meeting at the Ministry for Education

1869-1870 visits Victor Duruy; transports skulls to Quatrefages

1870 22 May: sees Delaunay: The Pavillon de Breteuil at Sevres is placed at his
disposal, and he stays there until 30 August

1870 17 July: in England

(continued)
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(continued)

1870 12 September: a girl is still-born

1870 16 November: sees Nadar at Auteuil

1870-® 2 December: leaves besieged Paris by balloon to go to observe an eclipse in
Algeria; during the flight, he invents the aeronautical compass, which
determines direction and velocity of aerostats; during the course of the
trip, he carries a verbal message to Gambetta at Tours

1871 6 January: death in Paris of his mother, Pauline Marie Lemoyne

1871 January—March: stays at Bordeaux to be near the seat of government

1871 15 May: given a mission to England

1871 17 July: London

1871 Made “Doctor of laws” at Edinburgh

1871 Returns to India to observe an eclipse, with a double refractor, aiming to
study the solar corona

1872 Elected Associate of the Royal Astronomical Society

1872 August: meeting of the BAAS at Brighton

1872 September: meeting at Bordeaux

1873 August: Lyon, conference on the Sun

1873 September—October: Bradford, Newcastle, London, Greenwich where he
meets Airy

1873 10 February: elected to the Académie des sciences

1873™ Conceives his “photographic revolver”, the precursor of the cinematographic
camera, to observe the transit of Venus in 1874

1873 26 May: elected member of the Bureau des longitudes

1874 August: leaves for Japan

1874%* 8 December: observes the transit of Venus from Japan

1875 From Japan, travels to Siam (now Thailand) to observe an eclipse

1875 26 June: returns from Siam

1875 24 August—10 September: England (Bristol, Oxford)

1875 Becomes foreign member of the Royal Society

1875 6 September: obtains the decree creating the “Observatoire d’ Astronomie
Physique de Paris”, of which he will be Director until his death

1875 October: stays with Labiche in Sologne

1876 28 May: visits la Malmaison with the architect Moyaux

1876 August: excursion to Royat and to Thiers

1876 13 October: settles in Meudon

1876 6 November: sees the optician Feil at rue Lebrun

1876 2 December: receives the Royal Society’s Rumford Medal

1877* Begins routine photographic monitoring of the Sun at Meudon

1877 8 February: promoted to officer of the Légion d’honneur

1877%* Claims that “photography will soon be the actual retina of the scientist” (this
expression is not published until 1882)

1878 26 May: David Gill visits Meudon

1878 16 December: photographs Paris under the snow from his kitchen at Meudon

1879 15 April: the law assigning the Meudon estate to the Observatory of Physical
Astronomy is promulgated

1879 May: sits for Henner

(continued)
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1879 19 July: observes an eclipse from Marseille

1879™ Conceives a special shutter (1/6,000 s) for solar photography

1879 21 September: makes a speech at the unveiling of a statue of Arago in
Perpignan

1879 October—-December: Estagel, Barcelona (visits the Library)

1880 September: takes the cure at Plombieres

1881 4 January: Gambetta visits Meudon

1881 February: meeting at Alger

1881%* 30 June: he is the first to photograph the whole of a comet

1881® Invents the photographic photometer and the method of stellar circles

1881 September: visits the painter Jean-Jacques Henner at Bernwiller

1881 10 December: sits for the sculptor Paul Dubois

1882%* 6 December: observes the transit of Venus from Oran (Algeria)

1883 6 May: observes an eclipse from Caroline Island (Oceania)

1883* Tahiti, Hawai; night observations at Kilauea crater

1883 San Francisco, Mormons, Colorado Springs, Chicago, Madison, Washington,
Boston, New York

1883 12 September: travels in Germany and Austria (Stuttgart, Munich,
Nuremberg, Salzburg)

1883 October: in England with Henriette and Antoinette

1884 28 March: Lockyer visits

1884 4 May: Tacchini visits Meudon

1884 3 August: sits for Henner; sees Redier about the “revolver”

1884 August: excursion to Annecy

1884 September: buys a plot at the Pére-Lachaise cemetery

1884 October: leads the French delegation at the “Meridian Conference” at
Washington; argues for a neutral meridian; travels to New York and
Canada

1885 Decides to equip the Meudon Observatory with two large instruments, a
double refractor with a focal length of 16 m, having a visual objective
83 cm in diameter (the largest in Europe and the third largest in the
world) and a photographic objective, 62 cm in diameter, together with a
reflector with an aperture of 1 m, working at /3.

1885%* Carries out spectroscopy experiments at Meudon

1886 25 March: attends the marriage of the daughter of Charles Gounod

1886 September: Mont Dore [in the Auvergne]

1886 Has an apartment in Paris, 63 rue de Vaugirard

1887 Attends the Conference on the Carte du Ciel in Paris

1887* Makes observations at the Pic du Midi

1887-1888 President of the Académie des sciences

1887 30 August: excursion to Le Brévent [a mountain in Haute-Savoie]

1888 29 January: visits the Eiffel Tower

1888%* 12—16 October: ascends Grands-Mulets in a chair carried by porters

1888 14 November: inauguration of the Institut Pasteur

1888 3-21 September: BAAS meeting at Bath

1889 23 April: phonograph session at the Académie des sciences

1889 25 April: phonograph session at 63 rue de Vaugirard

(continued)
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(continued)

1889 27 April: phonograph session at the Académie des beaux-arts

1889 September: chairman of both Congres International de photographie and
Congres de photographie céleste

1890* March—-May: spectroscopic work in Algeria (Biskra-Tuggurth, El Oued).

1890 August: Conference at Limoges

18907* 17-22 August: first ascent to the summit of Mont Blanc

1891 26 September: photograph taken by Tairraz from the summit of Le Brévent (a
mountain in Haute-Savoie)

1891 31 March: opening of the Carte du Ciel Conference

1891 4 May: sits for Nadar

1891 25 August: photographic conference at Brussels

1892 February: sees the architect Vaudremer about the observatory for Mont Blanc

1892™ Devises a correcting lens for keratoconus

1892 6 May: receives the medal from the Société frangaise de photographie

1893 19 February: Lockyer dines at Meudon

1893 22 March: funeral of Jules Ferry

1893 4 May: visit by Eiffel

1893 28 June: Camille Saint-Saéns visits the Grande coupole and the telescope

1893 29 July: promoted to Commander of the Légion d’honneur

1893 11 August: Besangon

1893 Photographic conference at Geneva

1893* 8—12 September: second ascent of Mont Blanc where the observatory is
opened

1893%* Experiments on Mont Blanc about the laws governing oxygen absorption

1893%* 15 December: first observation (of the Pole Star) with the grande Lunette at
Meudon

1894 12 January: first observation of the Moon with the grande Lunette

1894 19 January: visits Jules Simon about the latter’s eyes

1894 17 September: dines with Whymper at Chamonix

1894 28 November: funeral of Victor Duruy

1894 26 December: elected President of the Bureau des longitudes

1895%* Algeria, Barcelona, Madrid

1895°%* 28 September: third ascent to the summit of Mont Blanc

1895 22 October: Lockyer dines at Meudon

1895 27 October: Lord Kelvin dines at Meudon

1896 Roubaix, Rouen, Lille

1896 13 June: funeral of Jules Simon

1896 Chamonix, Annecy

1896 9 November: the Janssen Prize of the Académie des sciences is awarded to
Deslandres

1897 January: Mulhouse

1897 June: Reims

1898 December: dines with Nadar

1899 May: conference at Rennes

1900 26 May: lecture at the Palais de 1’Optique of the Paris Universal Exhibition

1900 23-28 July: photographic conference (at Meudon on 27th)

(continued)



206

The Astronomer Jules Janssen

(continued)

1900 19 October: receives a visit from Deloncle about the Exhibiton’s Great
Refractor

1902 22 February: goes to the Panthéon for the ceremony marking the centenary of
the birth of Victor Hugo

1902 5 May: meets the ophthalmologist Emile Javal, talka about keratoconus

1902 22 October: Foucault pendulum at the Panthéon

1903 17 July: Fécamp

1903 October: Florence and Milan; November: Rome, with Henriette et Antoinette

1903* Publishes his Atlas de photographies solaires consisting of a selection of
photographs taken at Meudon between 1876 and 1903, using a photohe-
liograph that he had devised

1904* Ascends Vesuvius in a sedan-chair

1905 Receives the “Progress Medal” from the Royal Photographic Society

1905 Goes to Spain to observe his last eclipse of the Sun

1907 May: presides at the Conference of the International Union for Cooperation
for solar research

1907 23 December: decease at Meudon Observatory

1913 1 April: decease at Meudon of Henriette Janssen

1920 31 October: unveiling of his statue at Meudon

1924 27 February: decease of Antoinette Janssen at Meudon
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