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MAURICE LOEWY.

French astronomy having already suffered great losses has
just met with one more, one of the most irreparable that could
occur. Monsieur Loewy, director of the Paris Observatory,
fell a victim to a sudden illness from which he did not recover.

He died at the height of his activity, in full possession of his
powers, without his arduous zeal ever having slackened. It is,
no doubt, the death he would have wished, one which allowed
him to work up to the last minute; for enforced repose would
have been for that indefatigable worker a dreadful punishment.

Maurice Loewy was born at Vienna, April 15, 1833; it is
there that he studied, that he began to observe, that he had
his first works printed. His first publications have for their
subject the calculation of the orbits of comets and of small
planets; he calculated the ephemerides of several comets, among
others of the celebrated comet of Donati. The work in this
line to which heé devoted the most time is the theory ot the
planet Eugenia to which he returned several times and for
which he finally obtained very exact elements by using three
normal places corresponding to three consecutive oppositions
and by taking account of the perturbations.

These first researches had attracted the attention of Le Ver-
rier; in Austria at this time the Jews were not treated on an
equal footing, and Loewy feared lest his career be trammelled’
on that account. Le Verrier made offers to him and he ac-
cepted them. He entered the Observatory of Paris August 15,
1860, and one year later he was appointed associate astrono-
mer. Le Verrier knew how to discover young talents, to en-
courage them and to attract them; perhaps having once at-
tracted them he did not continue his encouragement with
enough perseverance.

In France Loewy continued his researches in the orbits and
introduced improvements in the method of Olbers so as to
make it more easily applicable when the three observations are
not very near together. In collaboration with Tisserand he
also calculated the orbit of the planet Dike, which had been
lost for four years. But the field of his activity was quickly
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enlarged, and he turned his attention to the detailed study of
the instruments. It was he who was appointed to draw up
for the Annales dé I'Observatoire instructions about the use
of the equatorials; one finds in this statement the same care
for exactness and precision which was to distinguish him later.

He had been serving France for nine years when he was
admitted to the great naturalization of 1869. Our country
has always known how to attach to herself her adopted
sons, who were not the least devoted of her children. Scarcely
a year later Paris was invaded by the enemy, and Locewy
had to defend his new country upon the ramparts of the
capital. The dangers braved for France finished the work
of making him a Frenchman. Since then he has liberally
paid his debt to France in giving to her forty-seven years
of persistent labor and in giving her also valiant sons who,
following the example of his life, should become useful work-
ers and good citizens. His writings and especially his work
of observation have won for him the esteem of all the
scholars, and they proved it to him by making him a mem-
ber of the Academy of Sciences in 1873. The preceding year
he had been appointed a member of the Bureau of Longi-
tudes. These new functions would cause him much work;
but an increase ot work had never frightened him. For fit-
teen years with Admiral Mouchez, he was busy with the
direction of the observatory of the Bureau of Longitudes,
which was installed in the Park Montsouris for the astro-
nomical instruction of sailors and explorers. During thirty
vears he directed the computers of the Bureau of T.ongitudes,
a work which demands incessant verifications and constant
-supervisions. He took the interests of these modest co-labor-
ers to heart and defended them valiantly, sometimes at the
risk of getting into a quarrel with the managers of the ad-
ministration who no less legitimately, were preoccupied in
managing out finances.

It was thus that he edited more than thirty volumes of
the Comnnaissance des Temps; he wanted this ephemeris to
remain superior to all similar publications and he continu-
ally introduced improvements in it; planned far many more
and he was restrained only by the narrow limits of the
meagre budget of the Bureau, importunate hindrances which
he endured with impatience. And that was not all; it was
he who took charge of the astronomical part of the Annu-
aire du Bureau des Longitudes and who unceasingly revised
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it; it was he who edited the ephemerides of the stars of
lunar culmination which this Bureau published every year as
long as its financial resources permitted and finally it was
he who almost entirely filled the first volume ot the Annales
with original articles. We see in how many different ways
and with what perseverance he co-operated with the learned
body. which had just called him into its circle.

In 1871 Loewy proposed a new form of equatorial which
he was to realize later and from which he was to derive
great advantage. It is well-known how laborious is the use
of the ordinary equatorial, what continual gvmnastics it
demands of astronomers. Without doubt their devotion to
science is great, and they would not mind the fatigue of it
were it not to detract from the value of their observations;
but it is clear that this is not the case and that a tired
observer will do less satisfactory work. It was these con-
siderations which determined Loewy to invent the equatori-
al coudé. By means of two reflections by plane mirrors, a
luminous ray starting trom any point whatever in the heav-
ens he turned into a fixed direction, that of the polar axis.
Comfortably seated in an arm-chair and without moving,
the astronomer can successively bring into his field of vision
any star whatever by operating two little hand-levers placed
within his reach. He can even warm himself, which for an
astronomer is an unheard-of comfort. To these advantages
are added those which result from the great focal distance.

There are also some drawbacks; one may fear lest the
plane mirrors cause a loss of light, lest they get out of
shape on account of the deflection or the temperature; lest
in this double tube, unequally heated, there be produced cur-
rents of air or undulations. In fact, at certain times the
images may appear a little wavy; but_by taking certain pre-
cautions learned from experience, astronomers have succeeded
in decreasing these disadvantages, and in practice they have
proved to be less serious than was teared at first. Two in-
struments of this kind have been set up in the gardens of
the Observatory; it is one of these which was used for the
photograph of the Moon with the results already known. The
bent equatorial also lends itself readily to the adaptation of
the spectroscopes which when they are somewhat heavy it is
often difficult to arrange suitably in the awkward position at
the end of a long tube.

Monsieur Loewy did not confine himself to having the in-
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strument constructed, he established the theory of it and deter-
mined, in collaboration with M. Puiseux, the effects of flexure
on this complicated system.

The flexure in the meridian instruments also attracted his
attention; it exerts a perceptible influence in the measures of
declination, and its effects are not to be overlooked even in the
measures of right ascension if one wishes to carry precision to
its extreme limits; for one can never be assured that the sym-
metry of the apparatus is perfect and that there is no lateral
flexure. Hence the necessity of a direct determination of these
flexures. But this determination was difficult; Loewy devised
an ingenious apparatus for this purpose and, with the collab-
oration of Périgand, he applied it to the Bischoffsheim merid-
ian circle. A glass disk cut on four faces is placed inside the
tube at the intersection of the optical axis and the axis of
‘pivots; this makes it possible to bring upon the reticule three
images at will: the reflected image of the threads of the-reti-
cule, that of the marks written on the objective and that of
the divisions of a plate adjusted in the axis of the pivots.

‘The comparison of these numerous images permits of many
verifications which are a valuable proof of exactness; it also
gives the longitudinal and lateral flexures in the different
positions of the telescope. It gives something more still; in
the theory of the meridian telescope it is supposed that the
pivots are perfect cylinders of revolution, and in fact the
makers accomplished this with great exactness. But in sci-
ences of observation the postulates should be submitted to
constant revision, for they cease to be acceptable in propoar-
tion as people become more exacting and demand more pre-
cision. . It became necessary to determine the exact form of
the pivots. The apparatus of Loewy furnished the means for
it several years before M. Hamy had given the splendid solu-
tion of this problem which is now known.

I will add to these works those that he did more recently
on this same circle in collaboration with M. Renan. Inex-
plicable anomalies had been noted; the readings made on the
right circle and on the left gave different results and the diff-
erences had a systematic character. Studies were undertaken
to discover the cause; the differences were attributed success-
ively to a flexure of the radii of the circles, and to a torsion
of the axis; but these different explanations had to be given
up and the real cause was finally found in the manner in
which the lines of the division were illuminated; then this
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fact, which might have passed unnoticed for a long time,
could be remedied. Loewy did nct neglect the sl:ghtest detail
in his study of the instruments; he knew how small a thing
it takes to alter their readmgs

1 now come to a very ingenious method ‘which may be
used to determine on the one hand the constant of refraction,
on the other that of aberration. These two phenomena both ,
have the eflect of varying the apparent angular distance be-
tween two fixed stars. The problem then in both cases is to
measure the small variations of this angular distance.

But until recent times this measure had not been made
directly and one was limited to determining the positions of
the two stars to be compared by using meridian observa-
tions. The result was, for instance, that one must take ac-
count of the uncertainty in the nutation, and in general of
every error in the position of the equator and of the ecliptic
which serve as planes of reference. One was deprived also
of all the advantages of differential processes. Unfortunately,
it seemed that these processes could not he applied, since the
two stars whose distance was in question were always so far
separated the one from the other. Loewy conceived the idea
of bringing the two images nearer together by having them
reflected upon the two faces of a prism placed before the
objective. What was most remarkable was, that errors which
might have arisen from a lot of different causes eliminated
themselves of their own accord. There was no need of know-
ing the angle ot the prism provided it remained constant;
the variations ot temperature acted only upon the linear di-
mensions without affecting this angle; small changes in the
orientation of the prism introduced onmly errors that might
be considered as infinitely small of the second order. These
are the advantages common to all the differential methods.

Why has this method not yet given all the results that
were expected of it? I can not tell; the success was at first
‘encouraging; the difficulties at first experienced in obtaining
good images had been surmounted. It seems that Loewy let
. himself be turned aside from his researches by other ideas
which soon demanded all his attention and occupied all
his time; it is to be regretted that he did not intrust its
continuation to some one of his co-laborers. 1 believe that
we may yet expect much from it.

" The principal difficulty in the meridian observations is the
determination of the instrumental constants; the position of
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the instrumental equator must be compared with that of
the real equator. This comparison is made by the observation
of stars near the pole. But in the classic method one was
content with observing the two passages of the same: cir-
cumpolar star at a twelve hours interval. The inconveniences
of this method of procedure are evident, since the stars ob-
servable in the daytime are rare, and since, in a period of
twelve hours, the position of the instrument may have varied
as well as the rate of the clock. Loewy sought a means of
avoiding these difficulties by directing his telescope toward
the pole and by determining at each instant, by the aid of
a micrometer, the codrdinates of different polar stars.’ Thus
one may see in a single night a hundred stars pass hy, all
included between the second and tenth magnitudes, on which
one can cffect a series of pointings without waiting for their
passage across the meridian. By properly grouping these
pointings, by judiciously choosing the time, by re.dividing the
stars into couples or groups of four, one can eliminate the
causes of systematic error, and can get rid, for instance, of
those which might come from the rate ot the clock or from
the shifting of the instrument during the time of observa-
tions. Loewy made numerous notes of this discussion; he
left no point obscure, and he found co-laborers who have
applied his method with success.

The method may take different forms, where the measure-
ments of the two coordinates of each star combine in diff-
erent ways: this is not the place to dwell upon the varia-
tions which the inventor studied in detail. We will simply
call attention to the fact that the advantages are still
greater as regards the absolute declination than for the
right ascensions, since these measures are subject to a special
error, refraction, and the systematic variations of this refrac-
tion between day and night, between summer and winter. The
method of M. Loewy permits of eliminating it.

In these later days Loewy busied himself with the study
of the circle divisions; this study always represents a long
and difficult work which can be shortened without the ex-
actness suffering, if thc measures are intelligently directed in
such a way that the determination of the different lines of
the same order are given the same weight. Much time and
trouble can be economized by following a judicious course
in this work; how to choose this course is the problem
which Loewy had proposed to himself and which he had
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happily solved.

I cannot speak of the daily tasks at the Observatory, but
simply recall the part which he took in the determination
of the differences of longitude between Paris and Marseilles,
Marseilles and Algiers, Algiers and Paris, Paris and Berlin,
Paris and Bonn, Paris and Bregenz, Paris and Vienna.

But that which occupied him almost exclusively in his last
years, and which will remain one of his best titles to re-
nown, is the photographic atlas of the Moon which he ex-
ecuted in {collaboration with M. Puiseux. He had created
the instrument; it was the great bent coudé telescope; this
apparatus, thanks to its great focal length, gave a direct
image of unusual dimensions. This image was further en-
larged afterwards. Before reaching the perfection which we
admire in the plates of his atlas he had to overcome many
difficulties.

However numerous may be the published plates, thev can give
no idea of the immensity of the work accomplished. Without
doubt they observed only when the images seemed good so as
not to spoil the plates; but nevertheless they were obliged to
throw away nine out of every ten photographic plates, so as
to keep only those whose sharpness was perfect. The two au-
thors allowed themselves absolutely no retouching. It is only
at this price that a document having scientific value can be
obtained; hence, what a precious source of information are
these perfectly true photographs, taken at all phases and con-
sequently under all degrees of illumination. A few years from
now we shall be able to know without doubt whether our sat-
ellite is congealed in positive immobility, or whether rare
changes take place there, as has been sometimes affirmed with-
out any proof other than the fancy of a draughtsman.

Messrs. Loewy and Puiseux tried to get from their plates
all the information possible; they wished to know what they
teach us about the history ot the Moon. This heavenly body,
today reduced to silence and the repose of death, has in fact
had a history; it was once alive and it is impossible not to
recognize the traces of the great cataclysms of which it was
formerly the theater. Deprived now of atmosphere, it may
have had one formerly; and Messrs. Loewy and Puiseux are
disposed to think so, for they believe they can see the effects
of the winds which blew about it at some anterior epoch.

In 1878, after the death of LeVerrier, Admiral Mouchez ap-
pointed director of the Observatory, had Loewy join him as
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assistant director; he held the same position under the direc-
tion of Tisserand. In 1896 after the death of Tisserand, so
premature and so lamented, it was to him that the minister
intrusted the direction of our great astronomical establish-
ment. He had to divide his time between personal research
and the duties of administration. These constant cares took a.
part of his days while his nights remained devoted to scientific
work. His directorship was fruitful and, to confine myself here
to material progress and to that which has a direct scientific
interest, I will remind you that he helped to have introduced
into the observatory the printing chronograph and the self-
registering micrometer, constructed by Gautier for meridian
observations.

His authority among the French scholars went on increasing
from day to day, but it was no less recognized abroad than -
at home. It became more firmly established on the occasion
of two great international enterprises. The first had begun
before him. I mean the Catalogue and Photographic Chart of
the Heavens. It was Admiral Mouchez who had conceived the
first idea of it, and Tisserand had continued the work of his
predecessor. But fortunately his death caused no delay in the
work, and thanks to Loewy, France retained in the interna-
tional collaboration, the place which was due to its initiative:
In the councils which meet periodically, the influence of Loewy
was very great, and thanks to the authority which he was
able to gain, it made itself felt very usefully in the intervals
of the sessions. .

The success, henceforth assured, has shown in a striking
manner what can be expected of an international codpera-
tion well directed. So when the discovery of Eros caused
astronomers to forsee the possibility of a more exact determin-
ation of the solar parallax, appeal was again made to this
codperation; for the task seemed to exceed the forces of a sin-
gle nation, Loewy conceived the idea and knew how to get
it adopted; a congress brought about a prompt understanding
and this fine conception became practical; a plan of work was
decided upon and it was Loewy who was intrusted to write
up the instructions about it which appeared in this publication;
the greater number of the observatories of the world responded
to this call and they have furnished us with a rich material
from the observations which it remains to work up; in a few
years we shall know whether they come up to the hopes that
we had entertained of them.
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The role that Loewy played in these two enterprises wit-
nessed to his authority in foreign countries and at the same
time developed it. The Royal Astronomical Society of London,
the Academies of Vienna, St. Petersburg, Berlin, Rome, Wash-
ington admitted him among their fellows and their corres-
pondents. ,

Loewy was good, he knew no malice. An intense worker
himself, he liked great workers; they aloune could count upon
his support.

Sometimes he made mistakes in his valuation of men; but
he could always recognize his error and he always did it
without mental reservation and without fake pride. But a
few minutes before his death at the Council of the Observa-
tories he was energetically defending an astronomer whom
he had once mistrusted, and a member ot the Council called
his attention to it and ‘congratulated him on this proof ot
impartiality.

For two or three years past his health had been impaired,
but his zeal for work, his scientific activity, had not slackened.
And so his co-workers, even his family, did not believe his
end was so near. On October 15, 1907, he went to the
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