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HARLOW SHAPLEY

November 2,1885-October 20,1972

BY BART J. BOK

HARLOW SHAPLEY was born November 2, 1885, on a farm
five miles from Nashville, Missouri. He was one of fra-

ternal twins. Besides his twin, Horace, he had one older sister,
Lillian, and a younger brother, John. He went to school in
Jasper, Missouri, but he did not go at first beyond elementary
school; he and his brother John had a brief period in a normal
school, where they were only permitted to take a business course.
At the time when most boys would go to high school, Harlow
studied by himself at home. He had one year of early schooling
in Hampton, New York, where he went on a family visit. At the
age of fifteen he became a crime reporter for the Daily Sun in
Chanute, Kansas, and he also worked off and on as a police
reporter for the Joplin (Missouri) Times. He learned to take
notes in shorthand, which, in later life, became a -medium of
communication between him and his wife. In Chanute he
found a Carnegie library, and there he really started reading
and studying on his own. When funds became available, he and
his younger brother, John, decided to go to Carthage High
School, a prestigious school located in the nearest city to Nash-
ville, Missouri. The boys were refused admission because of an
apparent lack of adequate preparation, but they were admitted
to the less-prestigious Presbyterian Carthage College Institute.
Harlow Shapley completed the equivalent of six years of high
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school training in one year and a half, and he was valedictorian
of his class!

We should note briefly that the Shapley family came origi-
nally from the Hampton, New York, area, where Harlow Shap-
ley's father and mother were born and raised. They were mar-
ried just before Harlow Shapley's father, then a teenager of the
1870s, decided to "Go West." To go back further in family his-
tory, the Shapleys lived in Connecticut during the revolutionary
war period. There is still a monument—so tells Martha Betz
Shapley—on the banks of the Connecticut River to commemo-
rate a brave deed by a young Shapley, who swam across the river
into territory held by the British. He had been assigned the task
of delivering a message to a group of colonists. The boy appar-
ently made the trip across the river and back safely and did
deliver the message. There is an old "Shapley House" some-
where in Connecticut facing the ocean.

To return to the Shapleys in Missouri. Horace was not inter-
ested in being properly educated, at least not until late in life.
He was the one who wished to stay on the land and manage the
family homestead. Harlow was quite different. In 1907 (at the
age of almost twenty-two), he entered the University of Mis-
souri. He had intended to study journalism, but when he
arrived he found that there was no journalism school as yet. As
he intimates in his autobiography, it was almost by accident
that he selected astronomy as his special field of study. He was
very fortunate at the University of Missouri to find some first-
rate teachers, some of whom became quite famous in later life.
One of these was Frederick H. Seares, who ultimately became
one of the leading staff members of Mount Wilson Observatory.
Harlow Shapley first met Seares when he started looking for a
job on campus. He became an assistant to help run the small
campus observatory. In mathematics he had two teachers who
are very well known, Oliver Kellogg and Earl Hedrick. Seares
was truly Harlow Shapley's mentor. Quietly but thoroughly,
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Seares looked after his charge and gave him the opportunities
he deserved.

Harlow Shapley received the A.B. degree from the Univer-
sity of Missouri in 1910. He stayed on for an additional year,
and in 1911 he received the degree of A.M. Through his read-
ing of the classics, Harlow Shapley had become much interested
in Lucretius and in Horace. His first printed paper appeared in
Popular Astronomy in 1909; it was entitled "Astronomy in
Horace." It was also during his years at the University of Mis-
souri that he met his future wife, the brilliant and wonderful
Martha Betz. During his final year at the University of Missouri
—at the suggestion of Oliver Kellogg—he applied for and was
awarded the Thaw Fellowship at Princeton University Observa-
tory.

Harlow Shapley went to Princeton in 1911. Princeton had a
small but distinguished astronomical faculty. Henry Norris
Russell headed the Department and held the fort as one of the
prominent and well-known astronomers of the day in the then-
young field of astrophysics. Raymond Smith Dugan was the
competent and hard-working observer of variable stars. Right
from the start, aristocratic and Presbyterian Henry Norris Rus-
sell and Harlow Shapley, the country boy from Missouri, hit it
off very well; and the next two years witnessed the development
of a beautiful collaborative effort between them. Together they
worked out the theory for the analysis of light curves of eclipsing
binaries, a theory that even today dominates analysis in this
area. Through his close collaborative efforts with Russell and
Dugan, Harlow Shapley became impressed with the potentials
for research presented by the double stars, especially eclipsing
binaries, which reveal many secrets about stars and their physical
properties through analysis of their light curves and related spec-
trographic data. Rough masses and distances were computed for
many of the stars under investigation, and amazing new results
were obtained through the analysis, especially data about the
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dimensions and average distances and also the masses of the
component stars. Russell's interest was primarily in the physics
of the stars, but Shapley from the start thought in terms of ex-
ploring the depths of the universe. He saw the eclipsing binaries
as potential standard candles observable to great distances from
the sun and earth. We note here that Martha Betz Shapley in
later life became an experienced and expert analyst of orbits of
eclipsing binaries. Shapley's doctoral dissertation, which was
ready for examination two and a half years after his arrival at
Princeton, dealt with the properties of eclipsing binaries. His
thesis has become a classic in the field.

It is worth noting here that Harlow Shapley was exceedingly
fortunate in the teachers that came his way, first at Missouri and
later at Princeton. The five whose names I have specifically men-
tioned—Seares, Kellogg, Hedrick, Russell and Dugan—were all
tops in their fields of chosen endeavor and they truly helped
direct the career of young Shapley. Two lessons emerge from
this: First, young people who at early stages in their careers meet
the truly great are indeed happy fellows; second, men and
women of accomplishment have an obligation to search out the
best young people that come their way and assist them in every
possible way in shaping their careers.

During his Princeton days, Harlow Shapley studied the
cepheid variable stars, which were at that time generally sus-
pected of being a type of binary star. From discussions with
Russell, it soon became clear that the binary star hypothesis
was untenable; and the two developed a new theory to explain
the variations in light, color, and radial velocity for the cepheid
variables. Nothing much was published on the subject during
the time that Shapley was still at Princeton, but shortly after
his arrival at Mount Wilson Observatory (1914), he completed
a paper, "On the Nature and Cause of Cepheid Variation," in
which he showed that cepheid variables are most likely pulsating
single stars. In modified form, the pulsation theory still holds
sway.
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The years 1913 and 1914 were momentous ones in the life of
Harlow Shapley. In 1913, he and his brother John made a five-
month trip to Europe, during which Harlow Shapley met
many of the leading European astronomers. During this trip,
Harlow Shapley learned of the death of his father, who was
struck by lightning on the family homestead. In 1914 there were
two big events in the life of Harlow Shapley. The year before,
his fiancee Martha Betz had come east from Missouri to study
teutonic philology at Bryn Mawr. She and Harlow were married
on April 15, 1914. At about the same time, Frederick Seares,
Harlow's former professor at Missouri, arranged to have him
meet George Ellery Hale, then the Director of Mount Wilson
Observatory. As a result of this meeting, Harlow Shapley was
offered a position as a Junior Astronomer at Mount Wilson
Observatory.

To prepare himself for the great research opportunities that
lay ahead, Harlow Shapley paid a visit to Harvard College
Observatory, where he was made to feel welcome by the famous
director Edward C. Pickering, by the great woman astronomer
Annie J. Cannon, and by Solon Irving Bailey. Conversations
with Bailey led Shapley to undertake the study of globular star
clusters, which became his principal concern at Mount Wilson.

Harlow Shapley's encounter with Solon Bailey had tremen-
dous consequences. Bailey had concentrated on researches of
variable stars in globular star clusters, with his most significant
work having been done at Harvard Observatory's Boyden Sta-
tion, in Peru. Shapley loved to tell how Bailey advised him in
simple and compelling terms to undertake the study of variable
stars in globular clusters with the aid of the fine telescopes of
Mount Wilson Observatory, especially through the use of the
60" Reflector. Shapley followed Bailey's advice, and the rest is
history. It seems now perfectly natural that, back in 1914, some-
one would have undertaken the study of variable stars in globu-
lar clusters, especially RR Lyrae variable stars with periods in
the range mostly between half a day and one day. Through the
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work of Ejnar Hertzsprung and of Henrietta Leavitt, it had
become clear that these stars all had about the same median
intrinsic brightness. Hence they could be expected to be perfect
standard candles for obtaining information about the distances
to the globular clusters in which they are observed. To Harlow
Shapley goes everlasting credit for having had the good sense to
have taken full advantage of the wonderful observational oppor-
tunities presented to him for the study of these stars.

The story of how Harlow Shapley undertook the study of
variable stars in globular clusters, which led him to the dis-
covery of the center of our Milky Way system, has been told a
good many times. I have written at length on this subject in the
chapter "Harlow Shapley and the Discovery of the Center of our
Galaxy" in The Heritage of Copernicus, published in 1974 by
the MIT Press on behalf of the National Academy of Sciences.
When Shapley began his work at Mount Wilson Observatory,
there was no good information about properties of the variable
stars in globular clusters, and no reliable distances to the globu-
lar clusters were known. Using the estimated median absolute
brightnesses of the RR Lyrae variables as a basis, Shapley man-
aged to determine approximate distances to the globular clus-
ters. These objects he found to be distributed in a large sphe-
roidal system, with our sun occupying an obviously eccentric
position. Shapley took the courageous step of identifying the
center of the system of globular clusters with the center of our
own Milky Way system. Since he could determine the distance
from our sun to the center of the system of globular clusters, he
had by inference obtained the distance from the sun to the cen-
ter of the Milky Way system.

Shapley did for the Milky Way system what Copernicus had
done for the solar system: He placed our sun and earth in the
outskirts of the Milky Way system. He proved conclusively that
our sun and earth are definitely not located close to the center
of our galaxy.
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The research assignment that Harlow (and Martha) Shapley
undertook at Mount Wilson Observatory was far from a simple
one. There were hundreds of photographs of globular clusters
to be taken, which were used for the discovery of new short-
period variable stars. A careful measurement of the apparent
brightness of every variable star on a photograph had to be per-
formed, and the period of light variation and median apparent
magnitude for every star of interest had to be determined with
care. Shapley did not have available calibrated median absolute
luminosities for the stars in which he was interested. The
difficult task of calibration had to be undertaken before the
material could be used to reveal the grand picture that lay back
of it all. In 1918 Shapley published the most important of the
many articles that resulted from his four years of hard work at
Mount Wilson Observatory, a paper entitled "Remarks on the
Arrangement of the Sidereal Universe." In it, he shows that our
sun is located near the outer edge of a vast Milky Way system.
He estimated the distance from the sun to the center of that
system to be 17,000 parsecs, 1 parsec equaling 3.26 light years.
By present-day standards, this represents an overestimate by
roughly a factor of two. Shapley can hardly be blamed for having
overestimated the distance, for he, as everybody else at the time,
was not aware of the presence of a general interstellar absorp-
tion of light close to the central plane of our Milky Way system.

I wish that every scientist could have a chance to read the
Shapley papers in the Mount Wilson Contributions. They make
for remarkably easy reading. Every one of them is simple and
straightforward, and the papers can be read with ease by any
student in a beginning course on astronomy, including those
without any knowledge of calculus or of modern physics. Shap-
ley established the RR Lyrae variables as the basic standard
candles for exploration of our galaxy, and they continue to hold
this place of honor right up to the present time.

Shapley's views about the eccentric position of our sun with
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respect to the center of our galaxy were accepted by the astro-
nomical world with little or no opposition. The outline that
Shapley had drawn seemed to fit really much better into our
overall view of the Milky Way system than did the picture that
had been given to us by earlier astronomers. Northern Hemi-
sphere astronomers only had to travel to the Southern Hemi-
sphere and take a good look at the Milky Way in Sagittarius and
Scorpius to realize that in that section lies the direction towards
the greatest star agglomerations.

However, Shapley's values for the median intrinsic bright-
nesses and estimated distances for the RR Lyrae variables and
the globular clusters were not accepted without challenge. His
results seemed to indicate that the median absolute brightness
of a typical RR Lyrae variable star equals 80-100 times the
intrinsic brightness of our sun. Many astronomers doubted the
validity of this conclusion, and there were several who advo-
cated median intrinsic brightnesses one-tenth or less of Shapley's
values. A fierce debate ensued. George Ellery Hale, then the
Director of Mount Wilson Observatory, who was also deeply
involved in the affairs of the National Academy of Sciences and
of the National Research Council, decided in 1919 that the time
had come for Harlow Shapley to give a lecture at the Academy
about his new views on the Milky Way system and the universe.
He suggested that members should hear at the same time a lec-
ture by one of his strongest opponents, Heber D. Curtis, who
was then on the staff of Lick Observatory, in California. The
famous pair of lectures, now often referred to as the "Great
Debate," was scheduled for April 26, 1920, at the time of the
Annual Meeting of the Academy, in Washington, D.C. It must
have been a grand affair! The texts of the two lectures, polished
and changed considerably from the oral versions, were pub-
lished in Bulletin No. 11 of the National Research Council
under the title "The Scale of the Universe." This event, which
was momentous in the annals of modern science, dealt with the
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distance scale of the universe, not—and this is to be noted—with
the position of our sun and earth relative to the center of the
Milky Way system. Heritage of Copernicus tells the story of the
Great Debate. Shapley defended strongly his distance scale to
the globular clusters, which was basically fixed by the RR Lyrae
variables found in these clusters. Curtis favored much reduced
distances for these stars, based on intrinsically very much fainter
absolute brightnesses. Shapley clearly came out the winner in
the first part of the debate; however, there was a second side.
Shapley and Curtis each discussed their views on the places that
the spiral nebulae and ellipsoidal nebulae had in their pictures
of the universe. Shapley considered these objects as relatively
minor satellites to the Milky Way sy<,.em, whereas Curtis viewed
them as island universes in their own right. Curtis clearly won
the second phase of the debate, for it is now of course known
(since the days of Edwin P. Hubble) that the spiral nebulae and
the ellipsoidal nebulae are truly galaxies in their own right,
comparable in size and mass and often exceeding the Milky
Way system.

One should not underestimate the lasting effect of Shapley's
work on the use of cepheid and cluster-type variable stars for
estimating remote distances on later studies of the universe.
Ejnar Hertzsprung was probably the first astronomer with the
vision to have seen the potential value of variable star studies
in exploring the depths of the universe. However, it was Shap-
ley's work that really laid the foundation for Edwin P. Hubble's
work on distance estimates for spiral galaxies. In an obituary of
Harlow Shapley that appeared in the January 1973 issue of
Physics Today, Leo Goldberg notes specifically that Hubble
"used precisely the same techniques for measuring the distances
of galaxies that Shapley had invented to determine the distances
of globular clusters."

We should refer briefly to one other aspect of Harlow Shap-
ley's work—his hobby of the study of ants. During his years of
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nighttime observing on top of Mount Wilson, he often spent
time during the days to study ants. He established that ants of
a certain variety moved with speeds that were markedly depen-
dent upon the temperature. They ran much faster in the early
afternoon than they did in the morning or towards evening.
Their speeds appeared to be a function only of temperature,
unaffected by humidity, barometric pressure, or season of the
year. The study of ants was Shapley's principal hobby, and it
helped to establish a lifelong friendship between him and
William Morton Wheeler at Harvard, the nation's leading ant
specialist. The bibliography to this memoir contains several
papers on ants.

The Great Debate had one important fringe benefit: Among
those present in the audience were George Russell Agassiz and
Theodore Lyman, both friends of President A. Lawrence Lowell
of Harvard University. They had been asked to have a look at
Harlow Shapley as a possible successor to E. C. Pickering as
Director of Harvard College Observatory. They both advised
strongly in favor of the Shapley appointment, an action that had
only mixed approval from the side of Henry Norris Russell (see
the revealing summary of events described by Owen Gingerich
in the Bulletin of the American Academy of Arts and Sciences
for April 1973). In 1921, after a brief interim period, Shapley
became the Director of Harvard College Observatory, a post
that he held until 1952.

The 1920s and 1930s were the best years of the Directorship
of Harlow Shapley at Harvard. Shapley's researches ranged far
and wide. A new development was that he and his associates
concentrated on studies of variable stars in the southern star
clouds of Magellan. His researches during these years have been
beautifully summarized in five articles honoring his eightieth
birthday. The articles appeared in the Publications of the Astro-
nomical Society of the Pacific for October and December 1965.
During this period Shapley wrote several books, including the
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delightful volume Flights from Chaos and a Harvard Observa-
tory Monograph, Star Clusters. He had numerous very effective
and distinguished collaborators: Among them were Helen
Sawyer Hogg, Adelaide Ames, Henrietta Swope, Jenka Mohr,
Constance Boyd, and Virginia McKibben Nail. During these
years of great activity, Shapley published dozens of papers, in-
cluding a magnificent "Catalogue of the Brighter Galaxies,"
prepared jointly with Adelaide Ames. He made extensive
searches and studies of variable stars in Milky Way fields. He
became—as he liked to be remembered—the cosmographer of
the Magellanic Clouds, and he undertook a major survey of the
distribution of faint galaxies in the Southern Hemisphere. He
made most effective use of the dozen or so relatively small tele-
scopes at Harvard Observatory. In his work he stressed especially
the use of photographs made with the telescopes at Harvard's
southern Boyden Station; until 1925 the Boyden Station was in
Arequipa, Peru, and after that near Bloemfontein, in the
Orange Free State of South Africa. His major discovery of the
1930s was the recognition of two dwarf galaxies: one in the
constellation of Sculptor, the other in the southern constellation
of Fornax. They were the first of the real dwarf galaxies to be
recognized. These dwarf galaxies are now known to be a main
constituent of the universe of galaxies. He especially encouraged
Annie J. Cannon and her associate Margaret W. Mayall to
complete the famous Henry Draper catalogue of stellar spectra
and its various extensions; even today the Henry Draper cata-
logue and extensions figure prominently in the studies of our
Milky Way system. Cecelia Payne Gaposchkin and her husband,
Sergei, made massive and important contributions to the studies
of variable stars during those years.

Not only did Shapley do good work himself during the 1920s
and 1930s, but he brought to Harvard College Observatory
many astronomers who gave distinction to the astronomical work
carried out at Harvard. Astronomers, young and old, came from
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all parts of the world to work with Harlow Shapley and his asso-
ciates. Shapley also directed the building up at Harvard of one
of the major graduate schools in astronomy. Those of us who
were with Harlow Shapley during the 1930s were fortunate in
collaborating in major ventures of astronomical development.
We were given every opportunity to experiment and contribute
to astronomical knowledge. The 1920s and 1930s were indeed
good days for astronomy at Harvard.

Shapley has summarized his contributions to astronomy at
Harvard Observatory in the Annual Report to the President and
Fellows of Harvard University for the year ending September
30, 1952, the year of his retirement as Director of Harvard
Observatory. This Report has been reproduced in part in the
obituary of Harlow Shapley that appeared in Sky and Telescope,
vol. 44, December 1972, and it deserves reading by all future
biographers. After describing the development of the observa-
tory since 1921, Shapley selects for special mention two activities
that were very close to his heart: the work and the training of
graduate students and international cooperation in various fields
of astronomy.

We should comment briefly on the efforts of Shapley to
establish graduate work in astronomy at Harvard University.
During the Directorships of Shapley's predecessors, there were
no offerings of graduate courses and no doctorate program was
in effect. Undergraduate courses were given to relatively few
students in a building far from Harvard College Observatory
by people who were principally experts in celestial navigation.
Shapley, initially ably assisted by Harry H. Plaskett (who lives
now in retirement in Oxford, England), established a Harvard
Graduate Program in Astronomy. Dozens of astronomers in the
United .States and abroad, including several members of the
National Academy of Sciences, were trained for the Ph.D. at
Harvard. The late Director of the David Dunlap Observatory
of the University of Toronto, Frank S. Hogg, was the first to
receive a Harvard Ph.D. in astronomy (1929).
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During the 1930s, Harvard Observatory became a major re-
search center. In addition to regular colloquia, Shapley created
his famous Hollow Square Conferences. These were brief (ten
minutes or so) reports by staff and graduate students, some deal-
ing with research projects and others telling about major new
results from many sources. Visitors from the United States and
overseas participated actively in these Hollow Squares.

Harlow and Martha Shapley—and their family—occupied the
fine old residence on the observatory grounds. They were very
hospitable people. Every student could count on being invited
to three or four big parties each year, and there were numerous
special occasions. The Shapley Christmas parties were glorious
affairs.

Shapley's international activities brought many astronomers
from all over the world to Harvard Observatory for one or more
years of research work. In the beginning, his selection was based
entirely on scientific considerations. As the turbulent years in
Germany and elsewhere came about in the late 1930s, Shapley
became the guardian angel for many who looked for escape
from totalitarian regimes. These were the years when Harlow
Shapley the humanitarian came to the fore. As an example, I
may quote the case of Richard Prager, the famous variable star
observer of Berlin Observatory. He was Jewish and had to leave
Germany in the middle 1930s. He told me quietly and seriously
that every night at least a thousand Jewish scientists were saying
a prayer of thanks for Harlow Shapley's humanitarian efforts,
which had helped to save them and their families.

Harlow Shapley was one of the original backers of the Amer-
ican Association of Scientific Workers, an organization mostly
of young people formed in the late 1930s. One of the activities
in which he participated was a series of articles for a book, Sci-
ence from Shipboard, for which he served as Senior Editor. It
was published by Science Service in Washington, D.C., reissued
later by the Red Cross under the title What To Do Aboard a
Transport. Several hundred thousand copies of the little paper-
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back book were read by service men and women during World
War II.

Honors were beginning to come Shapley's way in abundance.
He was elected to membership in the National Academy of
Sciences in 1924. He became the recipient of many overseas and
U.S. medals, and his distinguished lecture assignments became
more and more frequent. He was a foreign member of many
overseas academies and was extremely active in many inter-
national organizations, notably in the International Astronom-
ical Union. He was honored with the Presidencies of many
societies, including the American Association for the Advance-
ment of Science, the American Astronomical Society, the Ameri-
can Academy of Arts and Sciences, and Sigma Xi. He was active
on the Boards of Directors of many foundations and other organ-
izations, including the Woods Hole Oceanographic Institution,
Science Service, Massachusetts Institute of Technology, and the
Worcester Foundation for Experimental Biology.

Following World War II, Shapley turned increasingly away
from astronomical endeavors; national and international affairs
claimed him. Looking back at it all, it seems a pity that about
1946 he did not resign his post as Director of Harvard Observa-
tory to assume an important administrative scientific post in the
national or international realm. After World War II, Harvard
Observatory began to lose the leading position that it had
reached in astronomy during the 1930s. This was in part due
to the fact that so much of Shapley's time was dedicated to
national and international affairs. These, Shapley felt, had
higher priority than research and writing.

One of Harlow Shapley's proudest achievements during the
late 1940s was the part that he played in the formation of
UNESCO. He was a most effective member of the various national
delegations to the international conventions that led to the
formation of this very important United Nations' organization.
He helped shape its present continuing program of activities.
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Shapley subscribed firmly to the Preamble of UNESCO, in which
it is said that "Since wars begin in the minds of men, it is in the
minds of men that the defenses of peace must be constructed."
Shapley truly became a citizen of the world.

The Nazi persecution during the 1930s and the horrors of
World War II had greatly affected Harlow Shapley's attitude
toward war. He became a strong and convincing fighter for
world peace at all levels. This brought him many new friend-
ships, some happy and others not so happy. In his comments on
world affairs, Shapley showed the same independence of think-
ing and approach that had brought him fame during his studies
that led to the discovery of the center of our galaxy. He spoke
out on many issues without considering too much the views of
others. This meant that on some issues he was obviously with
the majority and riding high, but on others he was the spokes-
man for opposition. He held views honestly and independently
that were considered dangerous and even subversive during the
late 1940s and early 1950s. Shapley's activities during that period
have been beautifully and adequately described by his friends
and admirers, notably by Kirtley F. Mather in the summer 1971
issue (vol. 40) of The American Scholar, by Hudson Hoagland
in the December 1964 issue of The Publications of the Astro-
nomical Society of the Pacific, and by Don K. Price in the Bul-
letin of the American Academy of Arts and Sciences for April
1973.

During the late 1940s and early 1950s, Shapley's liberal
attitude brought about many successes and many conflicts. For
several years he was the President of the National Council of
the Arts, Sciences and Professions, an organization that helped
raise money to support liberal candidates for election to Con-
gress. He helped organize peace rallies in New York and else-
where. He became the personal friend and advisor of many
highly placed people in the realm of national and international
politics. These included Henry Wallace and Jawaharlal Nehru;
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Shapley had good personal contacts with two Presidents of the
United States, Franklin D. Roosevelt and Harry S Truman. He
did many highly constructive things, such as lobbying for the
establishment of the National Science Foundation; and, through
his efforts with the Science Clubs of America, he brought many
young people into science. Congressional conservatives generally
took a dim view of Harlow Shapley's activities, and he was made
the subject of nasty and difficult investigations by several con-
gressional committees, including the infamous McCarthy com-
mittee. Senator Joseph McCarthy listed Shapley as one of the
Communists in the State Department! He came out of these
encounters shaken but undaunted and more than ever con-
vinced that it was his job to stand out from the crowd and speak
up when he thought that things were going the wrong way. He
was a dissident in the tradition of many great Americans who
had come before him. These were not easy days for Harlow
Shapley and neither were they for Martha Betz Shapley. It
caused the Shapleys much sorrow that some colleagues turned
against Harlow Shapley.

I shall not easily forget the day when Shapley returned to
Harvard Observatory after having been interrogated by Con-
gressman John E. Rankin in Washington. He said with his voice
breaking: "That man had the nerve to tell me that I am un-
American." The liberal Harlow Shapley was a difficult man to
handle when appearing before these committees. He was obvi-
ously dedicated to the pursuit of peace at all levels, and he was
also most clearly not a Communist. He thus became a symbol
for much that is good and impulsive in the great scientists of
America.

Life became more relaxed and pleasant for Harlow and
Martha Shapley after his retirement as Director from Harvard
College Observatory and after he bowed out of national and
international politics. Shapley was a very happy and continually
active man during the 1960s; he lectured far and wide, especially
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to young people. He was one of the initial lecturers in the Visit-
ing Professors Program of the American Astronomical Society.
This Program is now in part endowed by a fund known as
the Harlow Shapley-American Astronomical Society Memorial
Fund. He loved especially to go to small colleges without astron-
omy programs and to minority colleges. There are now many
scientists of distinction in the United States who are indebted
to Harlow Shapley for having given them their first real view of
the wonders of modern science. Many people in all walks of life
were touched by his colorful and thoughtful, always intellectu-
ally independent, lecture presentations and writings.

Shapley was a confirmed agnostic. However, for several years
he participated actively in Rabbi Louis Finkelstein's Conference
on Science, Philosophy and Religion, held at the Jewish Theo-
logical Seminary in New York. He became also very active in the
Institute on Religion in an Age of Science. He edited a book,
Science Ponders Religion, and throughout his writings he shows
that he was thoroughly aware of possible spiritual factors in the
universe. One of the degrees which he was proudest to have
received was a Doctor of Divinity (1969) from the Meadville-
Lombard Theological School, affiliated with the University of
Chicago.

Toward the end of his very active life, Shapley was per-
suaded to provide the basic material for a volume of informal
reminiscences entitled Through Rugged Ways to the Stars. It
is not the very best of autobiographies, but it does show the true
Harlow Shapley with all his wonderful ideals, his vanity, his
compassion, and his greatness.

Harlow Shapley died on October 20, 1972, in Boulder,
Colorado. Martha Betz Shapley is surviving her husband; she is
now in her middle eighties. The Shapley tribe of children and
grandchildren is a vast one. Mildred Shapley Matthews is an
editor and research assistant at the Lunar and Planetary Labora-
tory of the University of Arizona in Tucson, Arizona. Her oldest
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child, June Matthews, is a professor in nuclear and particle
physics at MIT. Willis Harlow Shapley is the oldest of the
Shapley's four sons. He is Associate Deputy Administrator at
the National Aeronautics and Space Administration, in Wash-
ington, D.C. His daughter, Debora, reports on scientific matters
in the weekly journal Science. Alan Horace Shapley has been for
many years an active scientific administrator with a national and
international reputation. He is now Director of the National
Geophysical and Solar Terrestrial Data Center of the National
Oceanic and Atmospheric Administration in Boulder, Colorado,
and Washington, D.C. Dr. Lloyd Stowell Shapley is a senior
mathematician and economist with the Rand Corporation in
Santa Monica, California; he specializes in the mathematical
theory of games. It would have given his father great pleasure
to learn that Lloyd is a member of the American Academy of
Arts and Sciences. The youngest son, Carl Betz Shapley, is the
founder and director of the Shapley School International, a col-
lege preparatory school in Florence, Italy.

During the final twenty-five years of Harlow's life, he and
Martha made their home in Sharon, New Hampshire. He is
buried in the local cemetery at Sharon in a grave marked by
a solid granite rock (from the grounds of the Shapley farm) that
carries the inscription—"And We by His Triumph Are Lifted
Level with the Skies"—a quotation from Lucretius. Historians of
the future should not only take note of Harlow Shapley's great
scientific achievements, but I hope that they will also remem-
ber him as a fine human being, as an independent, bold human
spirit with a healthy distrust of all authority. Harlow Shapley
loved to push beyond frontiers, scientific and human. He
thought of our world as one large place, with unnatural national
boundaries, populated by hundreds of millions of basically kind
and worthy people. He was a great American who will be re-
membered for centuries to come. His name deserves to be carved
in the marble walls of the National Academy of Sciences. He
was the Copernicus of the first half of the twentieth century.



HARLOW SHAPLEY 259

i ACKNOWLEDGE assistance in the preparation of this memoir from
members of the Shapley family, notably from Mildred Shapley
Matthews of Tucson. She undertook full responsibility for the prep-
aration of the bibliography. In this work Mrs. Matthews profited
greatly from an independent effort by the late T. C. Brooks of
Harvard College Observatory. The entire manuscript was read
with great care by Martha Betz Shapley, who contributed valuable
historical background information.

I also wish to acknowledge assistance received from many col-
leagues, notably Drs. Owen Gingerich, Leo Goldberg, and Kirtley
F. Mather, and from the then Home Secretary of the National
Academy of Sciences, Allen V. Astin. The present text incorporates
numerous suggestions made by the above people, all of whom read
a first draft of the memoir and presented their comments and sug-
gestions. Attention is drawn to the article in Dictionary of Scientific
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With C. H. Payne. On the distribution of intensity in stellar
absorption lines. Proc. Am. Acad. Arts Sci., 61:459-86.

With I. E. Woods. Variability of the "Iron Star," XX Ophiuchi.
Harv. Coll. Obs. Circ. no. 292.

With A. Ames. A study of a cluster of bright spiral nebulae. Harv.
Coll. Obs. Circ. no. 294.

Surface photometry of Jupiter with Harvard 60 inch reflector. Harv.
Coll. Obs. Bull. no. 834.

Revised statement concerning mean positions. Harv. Coll. Obs.
Bull. no. 834.

Concerning dark nubulosity surrounding X Cancri. Harv. Coll.
Obs. Bull. no. 834.

Note on the relative number of spiral and elliptical nebulae. Harv.
Coll. Obs. Bull. no. 838.

On the relative diameters of spiral and elliptical nebulae. Harv.
Coll. Obs. Bull. no. 838.

Galakticheskaia sistema. Rus. Astr. Kal., 29:3-21.



272 BIOGRAPHICAL MEMOIRS

1927

Investigations of Cepheid variables.
I. With M. L. Walton. The period spectrum relation. Harv.
Coll. Obs. Circ. no. 313.
II. The period-luminosity relation for galactic Cepheids. Harv.
Coll. Obs. Circ. no. 314.
III. Cluster-type variables and theories of Cepheid variation.
Harv. Coll. Obs. Circ. no. 315.

With W. F. H. Waterfield. The photographic study of long-period
variable stars. Pop. Astron., 35:505-10.

A large unrecorded nebula. Harv. Coll. Obs. Bull. no. 843.
Observations of the red variable ST Ursae Majoris. Harv. Coll. Obs.

Bull. no. 844.
Note on Charlier's discussion of Class B stars. Harv. Coll. Obs. Bull.

no. 846.
With H. B. Sawyer. The galactic cluster N.G.C. 6231. Harv. Coll.

Obs. Bull. no. 846
The distance of Messier 22. Harv. Coll. Obs. Bull. no. 848.
With H. B. Sawyer. Photographic magnitudes of ninety-five globu-

lar clusters. Harv. Coll. Obs. Bull. no. 848.
On the classification of extra-galactic nebulae. Harv. Coll. Obs.

Bull. no. 849.
With H. B. Sawyer. A classification of globular clusters. Harv. Coll.

Obs. Bull. no. 849.
The decline of RT Serpentis. Harv. Coll. Obs. Bull. no. 851.
The periods of seventy-three variables in Messier 5. Harv. Coll. Obs.

Bull.no. 851.
With H. B. Sawyer. Apparent diameters and ellipticities of globular

clusters. Harv. Coll. Obs. Bull. no. 852.
In their own country. University's eminent astronomers, pioneers

and leaders in all phases of work, too little appreciated by
Princetonians. Princeton Alumni Weekly, 27:771-72.

Raspredelenie Zvezd. Rus. Astr. Kal., 30:177-84.
Research notes from the Harvard Observatory. Science, 66:174-76.
The Stars. (No. 30 in series, Reading with a Purpose) Chicago:

American Library Association.

1928

Spectral classification ami the Henry Draper Extension. Pop.
Astron., 36:297.
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Illustration of cyanogen absorption in stellar spectra. Harv. Coll.
Obs. Bull. no. 857.

On the variability of the maximum light of e Aurigae. Harv. Coll.
Obs. Bull. no. 858.

With C. H. Payne. Spectroscopic evidence of the fall of meteors into
stars. Harv. Coll. Obs. Circ. no. 317.

With M. L. Walton. Spectra and color indices at the north galactic
pole. Harv. Coll. Obs. Bull. no. 859.

Further note on shallow absorption bands in stellar spectra. Harv.
Coll. Obs. Bull. no. 862.

Request for observations of special variable stars. Observatory, 51:50.
Note on the extension of the period-spectrum relation. Harv. Coll.

Obs. Bull. no. 861.
Studies of the galactic center.

I. The program for Milky Way variable stars. Proc. Natl. Acad.
Sci. USA, 14:825-29.
II. With H. W. Swope. Preliminary indication of a massive
galactic nucleus. Proc. Natl. Acad. Sci. USA, 14:830-34.
III. The absolute magnitudes of long-period variables. Proc.
Natl. Acad. Sci. USA, 14:958-62.

Centre of the galaxy. Nature, 122:482-84.

1929
With H. E. Howarth. A Source Book in Astronomy. 1st ed. New

York: McGraw-Hill Book Co.
Editor, with Cecilia H. Payne. The Universe of Stars. Rev. ed.

Cambridge, Mass.: Harvard Observatory.
Note on cyanogen bands as absolute magnitude criteria. Harv. Coll.

Obs. Bull. no. 864.
Relation of apparent magnitudes to angular diameters for globular

clusters. Harv. Coll. Obs. Bull. no. 864.
Studies of the galactic center. IV. On the transparency of the

galactic star clouds. Proc. Natl. Acad. Sci. USA, 15:174—77.
Note on the velocities and magnitudes of external galaxies. Proc.

Natl. Acad. Sci. USA, 15:565-70.
With A. Ames. The Como-Virgo galaxies.

I. On the transparency of intergalactic space. Harv. Coll. Obs.
Bull. no. 864.
II. Distribution charts and frequency curves. Harv. Coll. Obs.
Bull. no. 865.
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III. Form and concentration. Harv. Coll. Obs. Bull. no. 866.
IV. Second note on form and concentration. Harv. Coll. Obs.
Bull. no. 868.
V. A consideration o£ surface brightness. Harv. Coll. Obs. Bull,
no. 869.

With H. B. Sawyer. The distances of ninety-three globular clusters.
Harv. Coll. Obs. Bull. no. 869.

Center of the universe. Forum, 81:371-75.

1930
Star Clusters. Harv. Coll. Obs. Monogr. no. 2. New York: McGraw-

Hill Book Co.
Ten unsolved mysteries of the universe. Proc. Am. Philos. Soc,

69:1-12.
With B. P. Gerasimovic. On the colors of long-period variables.

Harv. Coll. Obs. Bull. no. 872.
With B. P. Gerasimovic. Color indices of long-period variables. Pop.

Astron., 38:403.
With C. H. Payne. The c-characteristic and the brightness of Ce-

pheid variables. Harv. Coll. Obs. Bull. no. 872.
The mass-spectrum relation for giant stars in the globular cluster

Messier 22. Harv. Coll. Obs. Bull. no. 874.
Note on a remote cloud of galaxies in Centaurus. Harv. Coll. Obs.

Bull. no. 874.
With H. B. Sawyer. Variable stars in globular clusters. Pop. Astron.,

38:408.
With A. Ames. Second note on the relative number of spiral and

elliptical nebulae. Harv. Coll. Obs. Bull. no. 876.
With A. Ames. Note on magnitudes for Stephan's Quintet. Harv.

Coll. Obs. Bull. no. 878.
Variable stars in the Large Magellanic Cloud. Pop. Astron., 38:408.
The super-galaxy hypothesis. Harv. Coll. Obs. Circ. no. 350.
With A. Ames. Extension of the Como-Virgo supergalaxy. Harv.

Coll. Obs. Bull. no. 880.
Concerning stellar development in globular and galactic groups.

Harv. Coll. Obs. Bull. no. 876.
Photographic investigation of twenty-five southern Cepheid variable

stars. Proc. Am. Acad. Arts Sci., 64:347-464.
Der Mittelpunkt des Weltalls. Unsere Welt, 22:97-101.
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Flights from Chaos; A Survey of Material Systems from Atoms to
Galaxies. New York: McGraw-Hill Book Co.

Star clusters. In: Encyclopaedia Britannica, 14th ed., 21:331-35.
New York: Encyclopaedia Britannica, Inc.

1931

On the apsidal motion of a faint eclipsing binary. Proc. Am. Acad.
Arts Sci., 66:469-77.

Notes on the Large Magellanic Cloud.
I. A cosmographic survey. Harv. Coll. Obs. Bull. no. 881.
II. Supergiant stars and luminosity curves. Harv. Coll. Obs.
Bull.no. 881.
III. A preliminary determination of the period-luminosity rela-
tion. Harv. Coll. Obs. Bull. no. 883.
IV. The galactic clusters. Harv. Coll. Obs. Bull. no. 884.

With H. H. Swope. Charts for faint variable stars; first series. Harv.
Coll. Obs. Bull. no. 885.

Science at threshold of a golden age in astronomy. New York Times,
Nov. 8, 9:4.

Sidereal explorations. Rice Institute Pamphlet, 18:45-115.
New astronomical explorations. Journal of the Western Society of

Engineers, 36:1-14.
Professor Solon I. Bailey. Science, n.s., 74:29-30.
The Harvard program of galactic explorations. Science, n.s., 74:207-

12.

1932

With C. D. Boyd and D. Johnstone. An early photograph of Pluto.
Harv. Coll. Obs. Bull. nos. 886, 887.

With E. J. Opik and S. L. Boothroyd. The Arizona expedition for
the study of meteors. Proc. Natl. Acad. Sci. USA, 18:16-23.

With A. Morse. A study for forty-two variable stars in the Small
Magellanic Cloud. Harv. Coll. Obs. Bull. no. 886.

Notes on the Large Magellanic Cloud. Pt. V. Luminosity curves for
the brighter supergiants. Harv. Coll. Obs. Bull. no. 886.

With A. Ames. Photometric survey of the nearer extragalactic
nebulae. Harv. Coll. Obs. Bull. no. 887.

With J. Mohr. Fourteen new globular clusters. Harv. Coll. Obs.
Bull. no. 889.

Seventy-six thousand faint galaxies. Harv. Coll. Obs. Bull. no. 889.
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With A. Ames. A survey of the external galaxies brighter than the
thirteenth magnitude. Ann. Harv. Coll. Obs., 88(2):43-75.

Mapping the paths of meteors. Discovery, 13:187-88.

1933
A contribution to the study of galactic dimensions. Proc. Natl.

Acad. Sci. USA, 19:29-34.
On the distributions of galaxies. Proc. Natl. Acad. Sci. USA, 19:

389-93.
Luminosity distribution and average density of matter in twenty-

five groups of galaxies. Proc. Natl. Acad. Sci. USA, 19:591-96.
With J. Mohr. Summary of a variable star survey in an external

galaxy. Proc. Natl. Acad. Sci. USA, 19:995-96.
On the linear diameters of 125 large galaxies. Proc. Natl. Acad. Sci.

USA, 19:1001-6.
Stellar clusters. Handbuch der Astrophysik, V/2:698-773.
With J. Mohr. Survey of 1346 variable stars in the Large Magellanic

Cloud. Ann. Harv. Coll. Obs., 90:1-25.
Note on the distribution of remote galaxies and faint stars. Harv.

Coll. Obs. Bull. no. 890.
Address on "The Cosmic Parade." Science, n.s., 77:272-74.

1934
Some highlights of astronomy during the past year. Science, 80:439-

40.
Variation and evolution among the stars. Science, 80:539-40.
Investigations of variable stars. Science, 80:542.
The angular diameters of bright galaxies. Ann. Harv. Coll. Obs.,

88:93-103.
Note on a first search for a metagalactic gradient. Harv. Coll. Obs.

Bull. no. 894.
Four notes on the diameters of galaxies. Harv. Coll. Obs. Bull. no.

895.
A photometric investigation of Wolf's Cluster of nebulae in Coma.

Harv. Coll. Obs. Bull. no. 896.
On some structural features of the metagalaxy. Mon. Not. R.

Astron. Soc, 94:791-816.
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1935

With E. M. Hughes. Nova Tucanae 1927, a new star in the Small
Magellanic Cloud. Harv. Coll. Obs. Bull. no. 898.

With C. Payne Gaposchkin. A catalogue of photographic magni-
tudes of bright stars between declinations +25° and +15°. Harv.
Coll. Obs. Bull. no. 899.

With W. A. Calder. The apsidal motion in the orbit of u Herculis,
derived from a photoelectric investigation. Harv. Coll. Obs.
Circ. no. 398.

A catalogue of 7889 external galaxies in Horologium and surround-
ing regions. Ann. Harv. Coll. Obs., 88:107-62.

With E. M. Hughes. Variable stars in high galactic latitudes. Ann.
Harv. Coll. Obs., 90:163-75.

A study of 7900 external galaxies. Proc. Natl. Acad. Sci. USA, 21:
587-92.

With A. R. Sayer. The angular diameters of globular clusters. Proc.
Natl. Acad. Sci. USA, 21:593-97.

With C. K. Seyfert. A spiral nebula of unusually large dimensions.
Harv. Coll. Obs. Bull. no. 899.

Note on rich nebular fields in low latitude. Harv. Coll. Obs. Bull,
no. 899.

Variable stars and faint galaxies near N.G.C. 6215 and 6221. Harv.
Coll. Obs. Bull. no. 901.

Credulity. N.C.S.E.S. (National Council of Supervisors of Elemen-
tary Science) News Notes, 1:43.

1936

Summary of investigations of variable stars. Proc. Natl. Acad. Sci.
USA, 22:8-14.

Conspicuous astronomical advances of the year. Science, 84:430-31.
Stellar clusters. Handbuch der Astrophysik, VII(Erganzungsband):

534-45.
Variable stars and galaxies in a southern Milky Way field. Harv.

Coll. Obs. Circ. no. 411.
Five planetary nebulae and a globular cluster. Harv. Coll. Obs.

Bull. no. 902.
A third group of galaxies in Centaurus. Harv. Coll. Obs. Bull. no.

903.
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Note on one hundred variable stars beyond the galactic center.
Harv. Coll. Obs. Bull. no. 904.

1937

With R. A. Millikan, J. C. Merriam, and J. H. Breasted. Time and
Its Mysteries. Ser. I. Four Lectures Given on the James Arthur
Foundation. New York: New York Univ. Press.

With C. D. Boyd. Twenty-seven new variable stars in a transparent
anticenter region. Harv. Coll. Obs. Bull. no. 905.

With J. S. Paraskevopoulos. The nuclear star cluster in 30 Doradus.
Astrophys. J. 86:340-42.

A survey of thirty-six thousand southern galaxies. Proc. Natl. Acad.
Sci. USA, 23:449-53.

With R. Jones. Note on an obscuring cloud near the north pole.
Harv. Coll. Obs. Bull. no. 905.

1938

David Rittenhouse, an American pioneer. Telescope, 5:67.
With S. Gaposchkin, D. H. Menzel, J. Mohr, D. Norman, M.

Schwarzschild, T. E. Sterne, S. L. Thorndike, and F. L. Whipple.
The Harvard Conference on Cepheid Variables. Pop. Astron.,
46:378-85.

Note on the problem of the expanding universe. Proc. Natl. Acad.
Sci. USA, 24:148-54.

Pulsation. Telescope, 5:42.
With J. Mohr. Photometry of stars and clusters in the southern

spiral N.G.C. 7793. Harv. Coll. Obs. Bull. no. 907.
With W A. Calder. Photoelectric observations of the eclipsing

binary 44 t Bootis B. Harv. Coll. Obs. Bull. no. 907.
A stellar system of a new type. Harv. Coll. Obs. Bull. no. 908.
With R. Jones. Note on the distribution of galaxies in the northern

Milky Way. Harv. Coll. Obs. Bull. no. 909.
With H. H. Swope. Eclipsing binaries with apsidal motion. Harv.

Coll. Obs. Bull. no. 909.
The distribution of eighty-nine thousand galaxies over the south

galactic cap. Harv. Coll. Obs. Circ. no. 423.
On the regression of the apsides in the orbit of o> Herculis. Harv.

Coll. Obs. Circ. no. 425.
Thirty-six thousand galaxies in the south polar cap. Ann. Harv.

Coll. Obs., 105:137-208.
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With C. D. Boyd. Distant variable stars in low galactic latitude.
Ann. Harv. Coll. Obs., 105:243-53.

With R. B. Jones. Survey of 16,639 galaxies north of declination
+70°. Ann. Harv. Coll. Obs., 106:1-38.

Two stellar systems of a new kind. Nature, 142:715-16.
A further study of Cepheids through a galactic window. Pop.

Astron., 46:382-83.
A metagalactic density gradient. Proc. Natl. Acad. Sci. USA, 24:

282-87.
Second note on a metagalactic density gradient. Proc. Natl. Acad.

Sci. USA, 24:527-31.

1939

Foreword. Science in Progress. New Haven: Yale Univ. Press.
With E. H. Boyce and C. D. Boyd. Four hundred new variable

stars in a transparent low-latitude region. Ann. Harv. Coll. Obs.,
90:239-51.

A determination of the distance to the galactic center. Proc. Natl.
Acad. Sci. USA, 25:113-18.

Galactic and extragalactic studies.
I. On the corona of stars around the galactic system. Proc. Natl.
Acad. Sci. USA, 25:423-28.
II. Notes on the peculiar stellar systems in Sculptor and Fornax.
Proc. Natl. Acad. Sci. USA, 25:565-69.

Three supernovae in the spiral N.G.C. 3184. Proc. Natl. Acad. Sci.
USA, 25:569-71.

Note on the distribution of cluster-type Cepheids and the thickness
of the Milky Way. Publication of the American Astronomical
Society, 9:228.

With J. S. Paraskevopoulos. Southern clusters and galaxies. Science,
90:410. (A)

1940

Correction to magnitudes in Henry Draper Catalogue. Harv. Coll.
Obs. Bull. no. 912; correction in Ann. Harv. Coll. Obs. no. 95.

Galactic and extragalactic studies.
III. With J. S. Paraskevopoulos. Photographs of thirty southern
nebulae and clusters. Proc. Natl. Acad. Sci. USA, 26:31-36.
IV. With C. D. Boyd. Photometry of two large southern clusters
of galaxies. Proc. Natl. Acad. Sci. USA, 26:41-49.
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V. With V. McKibben. The period frequency of classical Ce-
pheids in the Magellanic Clouds. Proc. Natl. Acad. Sci. USA,
26:105-15.
VI. Summary of a photometric survey of 35,500 galaxies in high
southern latitudes. Proc. Natl. Acad. Sci. USA, 26:166-76.
VII. With V. McKibben and J. Mohr. Magnitudes of forty
Cepheids in the Large Magellanic Cloud. Proc. Natl. Acad. Sci.
USA, 26:326-32.
VIII. A new determination of the period-luminosity curve. Proc.
Natl. Acad. Sci. USA, 26:541-48.
IX. With R. B. Jones. A photometric survey of 22,000 galaxies in
the zone from 8 =+41° to 8 =+46°. Proc. Natl. Acad. Sci. USA,
26:554-61.
X. With R. B. Jones. Note on latitude effect and radial gradients
in the northern galactic hemisphere. Proc. Natl. Acad. Sci. USA,
26:599-604.
XI. Note on the period frequency of galactic Cepheids. Proc.
Natl. Acad. Sci. USA, 26:681-88.

With V. McKibben. A summary of the periods and median magni-
tudes of Magellanic Cloud Cepheids. Harv. Coll. Obs. Circ. no.
439.

Novae in the Magellanic Clouds. Harv. Coll. Obs. Bull. no. 912.
Nova RY Doradus (1926). Harv. Coll. Obs. Bull. no. 912.
Nova V Persei No. 1 (1887). Harv. Coll. Obs. Bull. no. 912.
Nova VZ Tucanae (1927). Harv. Coll. Obs. Bull. no. 912.
Harvard variable ten thousand. Harv. Coll. Obs. Bull. no. 912.
Some galactic explorations in the southern hemisphere. Science,

92:482.
With C. M. Hanley. Fifty-nine variables, including some cluster-

type Cepheids remote from the galactic plane. Harv. Coll. Obs.
Bull. no. 913.

With J. S. Paraskevopoulos. Southern clusters and galaxies. Harv.
Coll. Obs. Bull. no. 914:6-8.

Advances in explorations of galaxies. Telescope, 7:5-10.
An extension of the Small Magellanic Cloud. Harv. Coll. Obs. Bull,

no. 914:8-9.
With A. S. Carlston and V. M. Nail. The light curves of forty-nine

selected Cepheids in the Small Magellanic Cloud. Ann. Harv.
Coll. Obs., 109:47-56.
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Fourth comet of the year is found by Harvard man (F. L. Whipple).
Sci. News Lett., 38:231.

Concerning stars and galaxies. Barnwell Bulletin, 17(70):6—13.

1941

The wing of the Small Magellanic Cloud. Telescope, 8:15-16.
In memoriam. (Obituary—Annie Jump Cannon—1863-1941) Tele-

scope, 8:53-55.
The brightest globular cluster, 47 Tucanae. Telescope, 8:90-91.
Galactic and extragalactic studies. XII. The giant globular cluster

47 Tucanae and its long-period variables. Proc. Natl. Acad. Sci.
USA, 27:440-45.

With Z. Kopal, R. E. Marshak, H. N. Russell, and J. Tuominen.
The internal constitution of the stars. Annals, New York Academy

of Science, 41:1-76.
Physical sciences. Sci. News Lett., 40:391-92.

1942

Galactic and extragalactic studies.
XIII. Note on the comparative diameters of spheroidal and
spiral galaxies. Proc. Natl. Acad. Sci. USA, 28:186-91.
XIV. With V. McKibben and R. A. Craig. On the magnitude
dispersion in the period luminosity relation. Proc. Natl. Acad.
Sci. USA, 28:192-99.
XV. With V. McKibben. On the distribution of periods for 343
Cepheids in the Small Magellanic Cloud. Proc. Natl. Acad. Sci.
USA, 28:200-4.
XVI. Photographic amplitudes of classical Cepheids. Proc. Natl.
Acad. Sci. USA, 28:501-7.

Eclipsing stars in the Magellanic Clouds. Harv. Coll. Obs. Bull.,
916:19-20.

Mexican postage stamps have astronomical theme. Sci. News Lett.,
42:212-13.

Galaxies. Sigma XI Quarterly, 30:1-15.

1943

Galaxies. Philadelphia: The Blakiston Co.
With E. H. Boyce. Indices to H. C. O. variable star numbers and to

published variable star fields. Harv. Coll. Obs. Bull. no. 917.
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Editor with S. Rapport and H. Wright. A Treasury of Science. New
York: Harper & Brothers.

Galaxies. Smithsonian Report for 1942, pp. 133-44; Smithsonian
Publ. no. 3708.

Notes on Thomas Jefferson as a natural philosopher. Proc. Am.
Philos. Soc, 87:234-37.

Science from Shipboard. Washington, D.C.: Science Service.
Stars are international. Sci. News Lett., 43:165-67.

1944

All galaxies and stars once clustered about our own. (Newspaper
release) Copyright, 1944, Science Service, Washington, D.C.

Total solar eclipse of January 25, 1944. Harvard College Observa-
tory Card no. 680; Pop. Astron., 52:107.

Galactic and extragalactic studies. XVII. Revision of the distances of
thirty high-latitude globular clusters. Proc. Natl. Acad. Sci. USA,
30:61-68.

Trends in the metagalaxy. Am. Sci., 32:65-77.
On quadricentennials. The Key Reporter, 10 (1):2.

1945
Galaxies. In: Science in Progress, 3d ser., pp. 1-21. New Haven:

Yale Univ. Press.
He expanded the universe (Arthur Stanley Eddington, 1882-1944).

Sky Telesc, 4:3-4.
On the astronomical dating of the earth's crust. American Journal

of Science, 243A:508-22.
Science and internationalism. Am. Sci., 33:260-61.
Harvard College Observatory. Science, 101:304-5.
Young galaxies. Science, 101, Suppl. 12.
On the natural history of globular clusters. J. Franklin Inst., 239:

419-20.
A design for fighting. Am. Sch., 14:19-32; also in Am. Sci., 33:84-

102; Atlantic Monthly, 176(August): 107-14.
On quadricentennials. Forward to: Nicolas Copernicus, A Tribute

of Nations, ed. by Stephen P. Mizwa, pp. vii-ix. New York:
The Kosciuszko Foundation.
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1946

Scientist outside the laboratory. Am. Sch., 15:411-15.
Answers in the sky. Science Illustrated, 1:28-31.
The utility of meteors. (One of a series of radio talks, "Serving

through Science," broadcast by American scientists on the New
York Philharmonic Symphony Radio Program sponsored by the
U.S. Rubber Co.) Pop. Astron., 55:117-20.

The charter and challenge of UNESCO. Am. Sci., 34:106-14.

1947

On the astronomical dating of the earth's crust. Smithsonian Report
for 1946, pp. 139-50; Smithsonian publ. no. 3871.

La Gran Galaxia de Sculptor. Ciencia e Investigacion (Argentina),
3:3-11.

Science and the humanist's ganglia. Am. Sch., 16:465-68.
Astronomy and international cooperation. Proc. Am. Philos. Soc,

90:73-74.
Konnen Wir die Zivilisation Retten? Neues Europa, 2(10): 1-5.

1948
The one world of stars. Science, 108:315-21. Excerpt: Stars Supra-

National Sci. News Lett., 54:178.
Some astronomical highlights of 1948. Sky Telesc, 8:42-44.
Photometry of Small Cloud Cepheids. Astron. J., 53:117.
With H. Wright and S. Rapport. Readings in the Physical Sciences.

New York: Appleton-Century-Crofts, Inc.
Time and change in the metagalaxy. Science and Culture, 14(1):5—

15.
Triennial Meeting. Science, 108:553-54.
Galactic and extragalactic studies. XVIII. The pulse index for

eighty-nine variable stars in the Magellanic Clouds. Proc. Natl.
Acad. Sci. USA, 34:27-32.

With V. M. Nail. Cepheid and variable stars in the Small Magel-
lanic Cloud. Proc. Am. Philos. Soc, 92:310-23.

The standard Cepheid light curve. Proc. Am. Philos. Soc, 93:40-44.
Galactic and extragalactic studies. XIX. Giant variable stars of the
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Loop Nebulae (30 Doradus). Proc. Natl. Acad. Sci. USA, 34:173-
79.

With A. S. Carlston and V. M. Nail. The light curves of forty-nine
selected Cepheids in the Small Magellanic Cloud. Ann. Harv.
Coll. Obs., 109:47-56.

The relative frequency of low luminosity eclipsing binaries. Cen-
tennial Symposia. Harv. Coll. Obs. Monogr., 7:249-60.

Time and change in the metagalaxy. Sci. Mon., 67:243-53.

1949

A half century of globular clusters. Pop. Astron., 57:203-29.
Galactic rotation and cosmic seasons. Sky Telesc, 9:36—37.
With V. M. Nail. Further evidence of supergiant long-period vari-

ables. Astron. J., 54:194-95.
With V. M. Nail. List of 105 new variables with 35 new periods in

the Large Magellanic Cloud. Harv. Coll. Obs. Bull. no. 919.
Cosmic science and the social order. Science, 109:399-401.
Committee on Inter-American Scientific Publication. Science, 109:

603-5.
Pressure harms science. Sci. News Lett., 56:114.
Galactic explorations with the newer telescopes. Publ. Am. Astron.

Soc., 10:215-16.
New Magellanic-type galaxy in Phoenix. Harv. Coll. Obs. Bull,

no. 919.

1950

Galactic and extragalactic studies. XX. On the distribution of
78,000 of the brighter northern galaxies. Proc. Natl. Acad. Sci.
USA, 36:157-66.

With R. B. Jones and V. M. Nail. A census of northern galaxies
in an area of 3,600 square degrees. Ann. Harv. Coll. Obs., 88:
177-84.

Relative diameters of galaxies. Nature, 166:192.
Astronomy, 1900-1950. Sci. Am., 183:24-26.
Kirtley F. Mather: President Elect, American Academy of Arts and
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