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F A T H E R  A N G E L O  SEC CH J.

WILLIAM F. RIGGE.

A century ago, on June 29,1818, there was born at Reggio in AEmilia, 
Italy, a child that was destined to become one of the greatest astrono
mers of his age. He was to open up new avenues of research and to

be the founder of important branches of 
science. In his person religion and science 
were happily blended. Both as a Jesuit and 
as an astronomer, his character has ever 
been undimmed and unimpeached. It is a 
pleasure, then, and a privilege to write his 
eulogy, and to narrate his achievements.

Little or nothing is known of Father 
Secchi’s childhood. That it was passed in 
innocence and integrity is shown by the fact 
that on November 3,1833, only four months 
beyond the minimum age of fifteen years 
that its constitutions permitted he entered 
the Jesuit order. He passed successfully 

through his three years of probation, two of literature, three of philo
sophy and science, and four of theology, and was raised to the dignity 
of the priesthood at the usual time.

He early disclosed his predilection and his talents for the sciences 
in which he was to achieve his renown. He was accordingly appointed 
to teach mathematics at Rome in the College of Nobles, and then at 
the Roman College. Later he taught physics at Loretto, and after this 
was an assistant to Father DeVico in the observatory of the Roman 
College, the first that the Jesuits were able to establish since the 
restoration of their order in 1814. Great as was the reputation of the 
master, the pupil was soon to eclipse him in the same science and in 
the same place.

The revolution of 1848 seemed to nip all these fair prospects in the 
bud. The Jesuits had to flee from Rome. DeVico went to France, and
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then to Georgetown College, in Washington, D. C., whither Secchi soon 
followed him. Here the latter taught physics for a year and made 
original discoveries in electricity.

When the revolution subsided in the following year, Father Secchi 
was recalled to Rome, and, as DeVico had died in the previous 
November, he was appointed director of the Roman College Observa
tory. At the early age of thirty-one years Angelo Secchi now entered 
upon the career for which his talents and his industry so admirably 
qualified him, and quickly became one of the foremost scientists of 
his age.

His first care was to build a proper observatory and to furnish it 
with suitable instruments. With means liberally supplied by Pius IX 
and the Society of Jesus, he in 1853 transferred the existing observa
tory to the place his predecessors had selected, and built it upon the 
east and south walls of the college and upon the principal pilasters of 
the church of St. Ignatius. His main instrument was a nine-inch 
equatorial telescope. While this would be considered nowadays quite 
an ordinary size for the student’s observatory of a university, and no 
match for our modern giants, still in its day it was one of the great 
telescopes of the world. But it was directed by a genius of the first 
order, who well knew how to use it, and who did use it with an energy 
that never felt fatigue. To look at his published reports and articles 
and books, one would imagine he used it day and night continuously 
without ever stopping to rest. No class of heavenly bodies escaped 
his scrutiny, the sun, the moon, the individual planets, comets, and 
thousands of stars, were observed with an assiduity and an accuracy 
that seemed to make each one the pet object of his research.

Father Secchi’s work on the sun and the stars will be remembered 
as long as the science of astronomy will endure, for he was one of the 
great pioneers, one of the great founders of a new branch of astronomy. 
He was one of the very first to apply the newly invented spectroscope 
to the heavenly bodies, and to see its possibilities and the enormous 
harvest of knowledge it would yield. He was also quick to see the 
soul of the new instrument and to design various types of spectro
scopes. One has but to open a recent and authoritative treatise on the 
subject, such as Schemer’s Astronomical Spectroscopy by E. B. Frost, 
now and for some time director of the Yerkes Observatory, in order to 
see how Secchi’s ideas are still embodied in our present day instruments.

One of the forms with which he did a great part of his work on 
stellar spectra, and which is “described arid illustrated in all text 
books on spectrum analysis” (Frost, page 29) is called the objective- 
prism spectroscope. Here the prism is a large one and is placed outside 
and in front of the objective of the telescope, thus utilizing to advantage 
the full focal length of the tube.
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In the second form “devised by Secchi” (Frost p. 30) the prism or 
system of prisms is placed inside the telescope tube and intercepts the 
rays of light just before they come to a focus. And in a third one, 
figured in all treatises and called Secchi’s star spectroscope, the whole 
spectroscope with its collimator, prism system and view telescope, is 
put outside of the eye end of the large telescope. And lastly, he was 
the first to “make the curious and interesting” combination (Frost p. 109) 
of this third form of the spectroscope with the first.

Not only did Secchi design spectroscopes, but he used them with an 
intelligence and an assiduity that have justly immortalized him. The 
sun claimed the greatest share of his attention, on account, not only 
of the more congenial time of its appearance but also of its abundance 
of light, which permits of such minute analysis of its features. Father 
Secchi studied the sun most thoroughly, and by applying to it his 
telescope, spectroscope and photographic camera, by examining in 
every conceivable way its photosphere, chromosphere, spots, faculae, 
prominences and corona, he was in a position to formulate a theory of 
its constitution, of the nature, formation and dissolution of its spots 
and prominences, and of its entire body. This theory has received the 
highest commendation from all the greatest astronomers during and 
since his time. Thus the late Simon Newcomb, acclaimed to have been 
the greatest mathematical astronomer of his day, devotes a considera
ble space in his text book of P opular A stronomy to what he calls 
“Secchi’s first theory” and “Secchi’s later theory” of sunspots. Langley, 
at his death director of the observatory of the Smithsonian Institution 
in Washington, gives a number of Secchi’s illustrations in his New  
Astronomy. And “Secchi’s typical sunspot” as well as other figures 
and theories still appear in every popular and technical treatise on the 
sun, such as, to mention only one, Young’s The Sun and Abbot’s 
revision of the book. G. E. Hale, first director of the Yerkes Observa
tory, and now of that of Mount Wilson, one of the greatest living 
authorities on the sun, has the deepest respect for the name of Angelo 
Secchi, as his numerous publications abundantly show. It was no 
doubt at his initiative that at the Fourth Conference of the International 
Union for Cooperation in Solar Research, held at Mount Wilson, 
August 29-September 3, 1910, the resolution was adopted “that the 
fund raised in Italy as a memorial to Father Secchi be devoted to the 
construction of a tower telescope” (P opular A stronomy XVIII, 500).

Two of Father Secchi’s brothers in religion were present at this con
ference, Fr. A. Cortie of Stonyhurst College Observatory in England, 
held to be the best informed on the connection between sunspots and 
terrestrial magnetism, and Fr. R. Cirera, of the Ebro Observatory in 
Spain, whose specialty is the study of the connection between changes 
on the sun and changes in our weather.
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Along with De la Rue, Secchi deserves the distinction of having 
been the first to photograph the sun’s corona during a total eclipse. 
This happened July 18, 1860, in Spain. As nothing at all was known 
at the time of the character of the plate to be used, its degree of sensi
tiveness, the length of the exposure, and of many other details, “a shot 
had to be fired in the dark” as Miss Clerke expresses it in her History 
o f Astronomy during the Nineteenth Century (Second edition, page 
211). It had not even been proved at the time that the prominences 
and the corona really belonged to the sun instead of to the eclipsing 
moon or to our own atmosphere. The photographs taken at this eclipse 
established this point to a certainty, since the two observers were 
about 250 miles apart, and their photographs showed not only identical 
details, but also the moon’s motion over them in the interval.

Father Secchi embodied his discoveries on the sun in a work which 
will always be considered a classic in astronomical literature. It was 
entitled Le Soleil and was written in French and printed in Paris in 
1870. It is mentioned in every treatise on the sun that has appeared 
since, and its illustrations are largely drawn upon even at present. A 
second edition appeared five years later and was soon after translated 
into German, Spanish, Italian and other languages.

The second great luminary of the sky, the moon, claimed a much 
less proportionate share of Secchi’s attention than its brilliancy would 
seem to warrant, although he made frequent measurements of the 
heights of its mountains, and often examined its surface features.

Every one of the planets was most critically scrutinized by him. He 
was one of the first to see the so-called canals on Mars (Clerke p. 327) 
to observe Jupiter’s third satellite as spotted (p.339), and the like. The 
spectroscope was of course rigorously applied to them. While later 
observers have since obtained more extended results with larger and 
better instruments, Secchi’s name is mentioned with honor among 
them (Frost pp. 195-207). The comets did not escape his all-searching 
spectroscope, and he has left us technical papers on the spectra of 
Temple’s, Brorsen’s, Winnecke’s, Coggia’s and Borrelly’s comets (Frost 
p. 451). In the same way he examined the spectra of nebulae, meteors 
and auroras (ib. p. 453, 222, 462).

But it was in regard to the stars more than to any other class of 
heavenly bodies, with the possible exception of the sun, that Father 
Secchi has won for himself an undying name. Besides measuring the 
positions of innumeral double stars—Gledhill’s Double Stars, mentions 
his observations on almost every page—he was the founder of a new 
branch of astronomy, stellar spectroscopy, and his analysis was so 
comprehensive and so thorough, that “Secchi’s Types of Stellar Spectra” 
will ever remain an essential illustration in astronomical textbooks.
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Miss Clerke says (p. 421): “The effective founders of stellar spectros
copy.............were Father Secchi, the eminent Jesuit astronomer of the
CoJlegio Romano, where he died, February 26, 1878, and Dr. Huggins, 
with whom the late Professor W. A. Miller was associated. The work 
of each was happily directed so as to supplement that of the other. 
With less perfect appliances, the Roman astronomer sought to render 
his extensive rather than precise; at Upper Tulse Hill, searching accur
acy over a narrower range was aimed at and attained. To Father 
Secchi is due the merit of having executed the first spectroscopic 
survey of the heavens. Above 4000 stars were in all passed in review 
by him, and classified according to the varying qualities of their light. 
His provisional establishment (1863-67) of four types of stellar spectra 
has proved a genuine aid to knowledge through the facilities afforded 
by it for the arrangement and comparison of rapidly accumulating 
facts. Moreover, it is scarcely doubtful that these spectral distinctions 
correspond to differences in physical condition of a marked kind.”

The successors of Father Secchi in stellar spectroscopy, notably 
Vogel of Potsdam and E. C. Pickering of the Harvard College Observa
tory, have somewhat modified his original classification of four orders 
of spectra, and, as the progress of science has justified, have divided 
and subdivided them very minutely. The original grand division 
of the spectra according to the intensity of their hydrogen lines, is, 
however, still observed at the present day. What amount of patient 
endurance the critical visual examination and classification of the 
spectra of 4000 stars entails, the unprofessional reader cannot possibly 
realize. Some faint idea of the labor may be obtained when we reflec t 
that all this work had to be done at all hours of the night and at all 
seasons according as the stars came into favorable positions for obser
vation. When the moon was bright, this work had to be practically 
suspended, because it dimmed the fainter stars as much as it superim
posed its own spectrum upon them. Adding to this the caprices of the 
weather, the occasional indispositions of body or mind, other pressing 
duties, and a host of interruptions, such as entertaining distinguished 
visitors that his fame and admirers must have foisted upon him in the 
centre of Christendom, we see that his endurance is as much, or rather 
much more, to be praised than his genius.

While Father Secchi’s observational work at the telescope would 
seem by itself to be more than sufficient for the life work of one man, 
his literary activity almost passes belief. He was keenly conscious of 
the fact that observational labor is but half the work, and that it is but 
a useless waste of energy unless it is discussed and sifted, arranged 
and published. For this reason he used his pen as much as his teles
cope, and made all of his observational data accessible to the scientific
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world. If we would have an idea of the stupendous amount of his 
writings, we have but to consult the Bibliotheque de la Companie de 
Jdsus, new edition, in nine volumes quarto, by Father Carlos Sommer- 
vogel, which records the literary activity of the Society of Jesus. There 
under the name of Angelo Secchi, we will find that the bare enumera
tion of the titles of his productions, without comment and without 
repetition, covers the amazing number of nineteen pages quarto in 
double columns. One hardly knows whether he can trust his eyes in 
scanning this long array, although the most exact references are given. 
He sent at least 671 communications to 42 journals. Of these, 182 
appeared in Comptes Rendus and 132 in the Astronomische Nach- 
richten, the two foremost astronomical journals in the world. There 
were 81 in the publications of Academia Pontificia de Nuovo Lincei, 
46 in the Italian Spectroscopical Society, 7 in the Monthly Notices 
o f the Royal Astronomical Society.

Besides these articles Father Secchi wrote at least five books. His 
first was L' Unita delle Forze Fisiche, an admirable work, in which 
he shows the wonderful unity that obtains among the forces of nature, 
and how this unity is a proof of the existence and oneness of the 
Creator. It was published in Rome in 1864 and went through two 
Italian, one German and one French edition. The second book was 
Le Soleil, 1870, mentioned before, which reappeared in a second edition 
in 1875. The third was Le Stelle, Milan, 1877, in which he embodied 
his observations on the stars. It was translated into German and 
French. The fourth was a Treatise on Cosmography for the use of 
schools, and the fifth, a posthumous work on the Elements o f Terres
trial Physics, 1879.

Although this article deals with Father Secchi mainly as an astron
omer, it will be of service to mention a few of his labors in other closely 
related branches. Secchi was by nature a great experimenter. He 
studied many laws of nature at his own experience rather than on the 
word of others. This trait of his character manifested itself early in 
life. It was while he taught physics in Georgetown College in 1848-49 
that he investigated the behaviour of bodies when under the influence 
of an electric current. As a true scientific man, he at once put his 
results into writing. This was the first production of his untiring pen. 
It is no little honor to Georgetown College and to the United States 
that the very first work that Father Secchi ever wrote, should have been 
published by the Smithsonian Institution of Washington, D. C., and 
should have appeared in one of the earliest volumes of that glorious 
series which annually contains the very best and latest articles by the 
leading scientific men of the time on their own specialties. Although 
written in 1849 and accepted the following year, it was not actually
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published until 1852. The full title of the work is Researches on 
Electrical Rheometrg by A. Secchi, Professor of Astronomy and 
Director of the Observatory in the Roman College (Rome), and late 
Professor of Physics and Astronomy in Georgetown College (D. C.). 
Accepted for publication by the Smithsonian Institution, September 
1850. Vol. Ill Art. 2 of Smithsonian Contributions. Washington 
1852. 4° ”

Experimenting with electric currents very naturally led the way to 
the study of magnetism, not only electro-magnetism but also that 
which is termed permanent and telluric. It is in this latter kind that 
the pioneering genius of Father Secchi again showed itself, inasmuch 
as he was one of the first to build a magnetic observatory and to 
investigate and record the three elements of terrestrial magnetism: the 
declination, or as it is more popularly called, the variation of the mag
netic needle, that is, the angle it makes with the true or astronomical 
meridian; its inclination or dip, that is, the angular depression of one 
end of the needle below the horizontal plane; and lastly, the local 
intensity or strength of the earth’s magnetism. While the determina
tion of these three elements is of sufficient importance in itself 
especially that of the declination in navigation, it is essentially the 
variation of these elements that calls for the expense and use of a 
magnetic observatory. This variation is of two kinds, periodic and 
accidental. The first is subdivided into diurnal, annual and secular. 
The second may occur at any moment and be of any magnitude. The 
magnetic needle is often violently disturbed when there is an eruption 
of unusual violence on the sun or when spots are in certain positions. 
It is known for certain that the frequency of magnetic storms on earth 
follows the eleven-year cycle of sunspots, and that therefore there 
must be a causal connection between the two. The relation of terres
trial magnetism to astronomy is thus seen to be already intimate. It 
may be even more than we can at present surmise. Father Secchi 
has thus another claim upon our esteem in that he built a magnetic 
observatory in connection with his astronomical one. His brethren in 
religion have caught up his spirit, for they now have at least four 
modern and fully equipped magnetic observatories, at Stonyhurst in 
England, at Manila in the Philippine Islands, at the Ebro Observatory 
in Spain and at Zi-ka-wei in China. Those at Havana in Cuba and at 
Tananarivo in Madagascar are less fully furnished, but doing good work.

Father Secchi also built a third observatory, which to the public 
mind may seem to be of greater practical utility than the other two. 
This was a meteorological one, in which all the elements of the weather 
were observed. True to his character, Secchi at once communicated 
his observations to the scientific world by issuing a regular annual
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publication called the Meteorological Bulletin. It contained between 
96 and 192 pages, and appeared for seventeen consecutive years up to 
the time of his death. In this also his Jesuit brethren have followed 
him. Besides the great meteorological observatories in Manila and 
Zi-ka-wei, which are of inestimable value to the Far East, regular obser
vational work is conducted and publications issued also by Tananarive, 
Stonyhurst, Kalocsa in Hungary, Granada and at the Ebro in Spain, 
Havana and Cienfuegos in Cuba and other places.

As the frequent reading of the many instruments called for a con
siderable amount of time, and entailed the additional disadvantage 
that sudden changes between the readings went unobserved, Father 
Secchi with, a true Yankee ingenuity which we Americans would 
hardly expect to find in an Italian, set to work to make all his instru
ments automatic and self-recording. He displayed a wonderful resource
fulness in many of his contrivances. His barometer, for example, was 
a novelty in this that while he employed a tube filled with mercury, he 
made this tube of metal instead of glass, expanded the diameter of its 
upper part, suspended it from one arm of a balance and recorded its 
oscillations by a pen attached to the other arm in such an elegant 
scientific way that no temperature correction was necessary, since his 
barometer really measured the weight or pressure of the air directly, 
and not indirectly as ordinary barometers do in the height of a column 
of mercury. His dry bulb and wet bulb thermometers had inlet wires 
at the bottom, while other wires were lowered into them from the top 
at regular intervals by a chord and pulley. As the dry bulb thermom
eter always indicates a higher temperature than the wet bulb, the 
mercury in its tube was the first to be met by the descending wires. 
An electric circuit thus closed operated a pen and made a mark on a 
sheet of paper. As soon as the second wire touched the mercury in 
the wet bulb thermometer, a second circuit was closed. This broke the 
first circuit, and raised the pen. In this way the beginning and end 
of the line on the paper indicated the temperatures of the two ther
mometers, and its length showed the relative humidity of the air.

Secchi’s meteorograph at once met with a well merited applause. It 
was exhibited at the Paris Universal Exposition of 1867 where it won 
for its inventor the Grand Prize of one hundred thousand francs and 
the Cross of the Legion of Honor. This distinction was conferred upon 
Father Secchi by the Emperor Napoleon III in person, in presence of 
the Emperors of Russia and Austria and of the Kings of Prussia and 
Belgium. The Emperor of Brazil sent him a golden rose as a token of 
his appreciation. The original meteorograph exhibited at this Exposi
tion is at present set up at Zi-ka-wei, and there is a second in St. Igna
tius College, Cleveland, Ohio. Illustration and detailed descriptions of 
it are given in every edition of Ganot’s Physics.
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It is no wonder then that the scientific world in learning of his 
achievements soon placed its laurels upon Father Secchi’s brow, and 
esteemed it an honor to count him as a member of its societies and 
organizations. Thus he was a member of the Philosophical College of 
the Roman University, of the Academia de Nuovo Lincei, of the Forty 
della Societa Italiana, of the Institut De France (better known as the 
French Academy), the Royal Astronomical Society of London, of the 
Academy of Science of Turin, of the Institutes of Lombardy, Venice, 
and others too numerous to mention.

If the scientific world showed such appreciation of his worth, we 
may imagine with what affection and esteem he was regarded by the 
Pontiff Pius IX, who could justly look upon him as the ablest of his 
scientific sons. Nor did the pope confine his admiration to mere verbal 
expressions. He supported it in a most substantial way by large 
pecuniary donations, without which modern science can scarcely make 
much progress.

The absence of the least stain upon his character, and the universal 
esteem with which he was regarded by the whole worl'd, are sufficient 
proofs that Father Secchi’s life as a man, a Catholic and a Jesuit, was 
above reproach and worthy of the highest praise. This judgment is 
confirmed by his conduct at the taking of Rome by the Italian govern
ment in 1870, one of whose very first acts was to drive the Jesuits into 
banishment and to confiscate their property. The Roman College was 
turned into barracks for the soldiers. But the universal protest of the 
scientific world compelled the new rulers to safeguard the famous 
observatory and to reinstate its renowned director. But Father Secchi 
scouted, the idea of being in the employ of a government that had so 
high-handedly expelled his brethren, that had robbed the Church of 
the last remnant of its temporal dominion and had imprisoned the 
Father of Christendom. True to his principles he willingly sacrificed 
what he prized most highly of all earthly goods. It was only an act of 
obedience, the characteristic virtue of a Jesuit, that brought him back 
to his observatory, for it was only at the wish of Pius IX himself, now 
become a prisoner, that Father Secchi, consented to return. The Italian 
government then personally exempted him and Respighi, the illustrious 
spectroscopist, from the oath of allegiance to itself. For seven years 
more Father Secchi then occupied the post he had already made so 
famous, and finally died after an illness of three months on February 
26,1878, at the age of 59 years and 8 months, after having been director 
of the Roman College Observatory for less than 29 years.

This noble incident in Father Secchi’s life may be paralleled by the 
conduct of Galileo before the Roman Inquisition. We are all convinced 
that Galileo had great nobility of character, that he would never
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descend to any duplicity nor act except from conviction. Now we all 
know that he submitted to the sentence passed upon him and that he 
never again for the rest of hfc life taught the forbidden doctrine. Hard 
as we love to imagine it must have been for him to abandon his Coper- 
nican ideas, he made the sacrifice nobly. He must have been convinced 
that his judges did not exceed their authority, and that membership in 
the Church of Rome was more to be prized than his new astronomical 
theories. His submission then ennobled him more than all his scientific 
discoveries. His judges could not therefore have been so unjust as 
they are now generally pictured to have been, nor could the Church of 
Rome have been as hostile to science as is so frequently stated. For 
with the sole exception of not teaching the Coperican system, Galileo 
had all the liberty and as much of encouragement as Father Secchi 
ever enjoyed, so much so in fact that it was only after the much mis
represented condemnation that he wrote the best work of his life, the 
one on mechanics, in which he displays more thorough scientific genius 
than in all of his astronomical discoveries. Taken even at its worst, 
the Galileo incident is the only one to its discredit in the history of the 
Catholic Church in the course of nearly two thousand years. Why 
then should she always have this mistake held up to the gaze of 
the world ? Has she not more than atoned for it by her treatment 
of Father Angelo Secchi ? Has not Pope Pius X given proof of his 
appreciation of astronomy by equipping the Vatican Observatory ? His 
successor, Benedict XV, is maintaining it even in these troublous 
times. Has not its renowned director, Father Hagen, the author of the 
Atlas o f Variable Stars, written an exhaustive work on Experimental 
Proofs on the Earth’s Rotation (reviewed in these pages XXI 208) 
and adorned it by two original determinations made in the Vatican 
Observatory itself? In view of the encouragement and substantial 
cooperation afforded Fathers Secchi and Hagen by the late Pontiffs, the 
much misrepresented case of Galileo ought in all fairness be dropped 
from astronomical journals.


