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BY ERNEST MERRITT

It was not until nearly the close of the last century that physics
became firmly established in America as one of the sciences to
which this country is every year making significant contribu-
tions. Previous to the year 1890 a few physicists were doing
work of outstanding importance; but in the main the depart-
ments of physics in our universities restricted their work to
undergraduate teaching and in only a few laboratories was scien-
tific investigation actually under way. Industrial research labo-
ratories were not even mentioned as a possibility, and general
public interest in physics simply did not exist.

Edward Leamington Nichols was one of the small group of
physicists who “carried on” in spite of all discouragement and
whose enthusiasm and persistent effort finally brought about the
increased activity and interest in physics which, beginning about
1890, is so much in evidence today. Nichols was a pioneer in
several branches of physics and the results of his experimental
work were not only important but often of such a character as
to arouse wide interest. As a teacher he had the power of arous-
ing the lasting enthusiasm of his students, many of whom them-
selves became teachers and spread his influence still further.
Prominent and active in many scientific organizations, he kept
continually before the public the cultural and practical impor-
tance of physics and the dignity of scientific research in general.
By founding the Physical Review he stimulated research by pro-
viding a place for its publication. In all these ways he helped.
But back of all these activities, and more important than any of
. them, were his firm belief in the value of scientific research, his
enthusiasm for experimentation, his sympathetic and helpful
interest in the work of others, and a host of personal character-
istics which won the respect and affection of his students and
associates.

Edward Leamington Nichols was born on September 14, 1854
in Leamington, England, where his parents were making a pro-
longed stay. The Nichols family had come to this country from
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England early in the eighteenth century and his ancestors on his
mother’s side at about the same time. Nichols’s grandfather,
Noah N., was a Baptist minister in Boston. His father, Edward
W. Nichols, for a time a teacher of music and a student of law,
was later a successful landscape painter, member of the Acad-
emy of Design. Of his paintings, now chiefly in private collec-
tions, about twenty are listed in the exhibition catalogues of the
Academy. The mother of Edward L. Nichols, Maria Wilkinson,
from Hartford, Conn., had spent some time not long before
her marriage as a volunteer teacher in a missionary school in
Smyrna.

For a number of years Nichols’s parents lived abroad, in Italy,
France and England, always in some locality that offered oppor-
tunities to an artist for sketching or study. It was during a two
years’ stay in Leamington, England, that their only child, Ed-
ward Leamington Nichols, was born.

Even so brief an outline of his ancestry suggests the basis for
many of the traits of character that were so important in
Nichols’s career—the wide range of his interests, for example,
which prevented him from becoming a narrow specialist and
which added so much to his power of sympathetic helpfulness
as a teacher. In the firmness of his convictions, also, he showed
the effect of his New England ancestry, but he was made
tolerant by his wide interests and his taste for music and art.
Even his enthusiasm for foreign travel seems to have a basis in
heredity.

Returning to America when Nichols was only a few years of
age the family lived in New Jersey, in Peekskill, and frequently
during the summer in the New England mountains. Nichols
went to school first in Orange, N. J., and prepared for college at
Peekskill Military Academy. He entered Cornell University in
1871 and was graduated in 1875. There seems to have been
nothing in his early life to suggest a special interest in science.
At Cornell, however, he became much interested in chemistry
and toward the end of his course still more strongly interested
in physics. There can be little doubt that it was the influence of
Professor William A. Anthony that led to his choice of physics
as a career. Although not himself an investigator in any modern
sense, Anthony was thoroughly abreast of his time—in many
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ways far ahead. His lectures were illustrated by experiments
and Cornell was one of the few colleges which were at that time
beginning to offer laboratory instruction in physics. It was
while Nichols was at Cornell also that Anthony built a gramnie
dynamo, one of the first in this country, and established an elec-
tric lighting system for the campus. There was no routine, noth-
ing standardized, about Nichols’s first contact with physics; it
was development work in a new field, for teacher and student
alike. It is easy to see how this pioneer work, in close contact
with an able teacher, must have appealed to his love of adventure
and aroused his interest and enthusiasm.

After graduation at Cornell, Nichols spent four years in Ger-
many, studying first in Leipzig with Gustav Wiedemann, then
for two years in Berlin with Helmholtz and Kirchoff, and finally
at Gottingen, where he received the degree of Ph.D. in 1879,
His stay in Germany served to broaden his interests still further
and gave him a firm belief in the importance of research and in
the liberal spirit then so characteristic of the German universi-
ties.

Upon his return to America he found this country still suffer-
ing from the effects of the panic of 1873 and had difficulty in
finding a position. At the suggestion of Andrew D. White, then
president of Cornell, he applied for a fellowship at Johns Hop-
kins and upon receiving appointment devoted the year 1879-8o
to the repetition of Rowland’s experiment on the magnetic effect
of a moving charge. He had had some experience with Row-
land’s original apparatus while still in Berlin. Nichols’s work
led to a better understanding of the reasons for the contradictory
results that had been obtained and helped eliminate some of the
sources of error in this important experiment. But it was not
until the work of Crémieu and Pender that the sources of con-
fusion were finally removed.

The following year Nichols was one of Edison’s assistants in
the famous Menlo Park Laboratory. His special work there
was the development of photometric methods for use with the
incandescent lamp, then just coming to its practical form; but
his work broadened so as to touch on most of the projects then
under way in the laboratory. His experience with Edison un-
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doubtedly increased his interest in experimental work in new
fields.

Nichols’s first experience in teaching was at Central Univer-
sity, Kentucky, where he held the chair of physics and chemistry
from 1881 to 1883. He was called to the University of Kansas
in 1883 and remained there as Professor of Physics and Astron-
omy until he returned to Cornell as head of the department of
physics in 1837, He became P’rofessor Emeritus in 1910.

In 1881, at the beginning of his teaching career, he married
Ida Preston of South Dover, N. Y. who had been a fellow
student at Cornell during the years 1872-5. Their two children
are Elizabeth (Mrs. Montgomery H. Throop), now living in
Shanghai, and Robert Preston Nichols of Hollywood, Florida.

Nichols’s interest and activity in research, and especially in
pioneering work in new fields, was early in evidence. Five
papers were published on work done while still in Germany.
It is interesting to note that among them was a paper on the color
of the sky, a subject to which he returned many years later when,
with specially constructed portable apparatus, he made spectro-
photometric studies of skylight during a trip around the world.
He published four papers while at Johns Hopkins, one a joint
paper with Rowland. IEven under the unfavorable conditions
which then existed at Central University he was able to obtain
material for four papers. One of them gave the results of a
difficult and dangerous investigation of the undercooling of
vapors. Another, far ahead of the times, was on the influence
of the electric light on plants.

It was while at the University of Kansas that Nichols’s special
interest in problems connected with light began to be evident,
and from this time on an increasingly large proportion of his
papers fall into this field. Undoubtedly his interest in these lines
of work had been greatly stimulated by his contact with Edison
during the early development period of the incandescent lamp.
However, both at Kansas and later at Cornell, his interest in
electrical problems remained active. With W. S. Franklin he
published several papers on the chemical behavior of iron in a
magnetic field, a subject at that time attracting considerable
attention. Several other investigations, also published in col-
laboration with Franklin, dealt with fundamental questions
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raised by the Maxwell Theory of Electricity. One of the most
important of these was an attempt, attended with great experi-
mental difficulties, to detect evidence of motion in the ether
surrounding a moving body. To illustrate the variety of
Nichols’s interest and the pioneering character of his work
attention should he called to a short article which he published
during this same period on the “Regulation of Dynamos by
Means of a Third Brush”—a method of regulation which in
recent years has been extensively used with automobile genera-
tors.

The numerous papers on color, physiological optics, and
illumination published during the first twenty years of Nichols’s
scientific activity exerted a great influence upon the development
of these fields in America. In recognition of his pioneer work
in these fields he was elected an honorary member of the Ameri-
can Optical Society and of the lluminating Engineering Society.
In the case of the latter society, Nichols and Edison were for
many years the only recipients of this honor.

The subject of luminescence first attracted Nichols’s interest
in 1903. From that time on his research work was devoted
almost entirely to problems in this general field. In the begin-
ning the writer of this memoir was associated with him in this
work, and seventeen papers were published by Nichols and
Merritt under the general title “Studies in Luminescence”, the
last one appearing in 1917. Pressure of other duties, and finally
the war, made it impossible for the writer to continue this joint
work, and in the continuation of his research in this field Nichols
either carried on his experimental work alone or in a collabora-
tion with H. L. Howes, D. T. Wilber, Frances G. Wick, Mabel
K. Slattery, or L. J. Boardman.

For many years the work was supported by grants from the
Carnegie Institution of Washington, Nichols being a Research
Associate of the Institution from 1908 to 1936. The results of
his individual work and that of his associates and students were
collected and published in book form as Carnegie Publications:
Studies in Luminescence. Nichols and Merritt, 1912; Fluo-
rescence of the Uranyl Salts. Nichols, Howes, Merritt, Wilber
and Wick, 1919 ; Cathodo-Luminescence. Nichols, Howes and
Wilber, 1928.
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All of Nichols’s research work had to do either with some-
thing that was altogether new or with some new aspect of
phenomena already known. He was essentially a pioneer, both
in his interest and in his mode of approach. Much of his work
called for manipulative skill of a high order; all of it called for
ingenuity in meeting new problems. But when an investigation
reached a point where high precision was called for he was ready
to go on to something beyond. Perhaps his summers spent in
the Colorado mountains during his early years had had an influ-
ence on his scientific tastes. He was not interested in building
roads or in making detailed topographical maps——valuable as he
recognized this work to be. What interested him more was
climbing by the best route available to the next hill top to get a
glimpse of what was beyond.

Next to the results of his own research work and the stimulus
of his enthusiasm Nichols’s most outstanding contribution to
American physics was the establishment of the Physical Review
in 1893. Previous to that time there was in this country no
journal devoted exclusively—or even primarily—to physics and
the need of more adequate provision for publication had been
keenly felt. With the financial support of Cornell University,
Nichols established such a journal six years before the American
Physical Society was organized and when the number of active
physicists in this country was far too small to make any coopera-
tive plan of publication practicable. He remained editor-in-chief
for twenty years and during this period the growth of the
Review, both in circulation and in size, was rapid and continuous.
Even before the organization of the Physical Society the mate-
rial to be published increased more rapidly than the income and
it was not until 1910 that the journal became selfsupporting. In
1913, after a balanced budget had been maintained for two years
and when the American Physical Society, with six hundred
members, had become strong enough to ensure its continued
support, Nichols retired from his duties as editor and the Review
was transferred to the Society.

Nichols’s enthusiasm for his subject and his friendly and
sympathetic interest in the problems and difficulties of his stu-
dents made him a most inspiring teacher. Not long after he
became head of the department at Cornell, in 1887, it was my
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good fortune to spend a year as a graduate student under his
guidance and I can well understand the reason for the respect
and affection which all his students since have felt for him.
Graduate students began to come to him in increasing numbers
as soon as he returned to Cornell, and in only a few years his
laboratory there became an important center of advanced study
and research. The weekly meetings of the Journal Club and
Seminary for advanced students were held in the Nichols home
on the university campus and with the understanding help of
Mrs. Nichols were made occasions which no member would
willingly miss. For many years also Mr. and Mrs. Nichols were
at “home” to give a cordial welcome to all advanced students
and staff members every Thursday evening. In this way, and
because of Nichols’s frank and cordial attitude in all his contacts
with his students, the workers in his laboratory came to form
almost a family group. The result was not only the creation of
a pleasant social atmosphere in the department but also a broad-
ening of the scientific interests of the members of the group and
the creation of new opportunities for Nichols’s influence to make
itself felt. Undoubtedly one of his most important contributions
to American physics was the indirect influence that he exerted
through the students who had received their inspiration and
their scientific ideals from him and who later entered the field
of college teaching or industrial physics. At the time of his
retirement the heads of the departments of physics in thirty-five
colleges, fifteen of them state universities, were men who had
received their physics training from him. Add to this list the
large number of his students who held important posts in gov-
ernment and industrial laboratories or who were college teachers
but not department heads, and we get some idea of how great
his indirect influence was.

Although Nichols enjoyed teaching, especially when it meant
personal contact with advanced students, he greatly disliked the
administrative side of his university duties, and this in spite of
the fact that he was highly successful in this work. His success
came, I think, from his thoroughly democratic attitude toward
the problems of administration. Administrative duties and re-
sponsibilities were shared with his colleagues in the department
and every encouragement was given to individual initiative.
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Although he would have preferred to devote his whole
time to research he took his duties as a member of the faculty
seriously and his wise and altogether unprejudiced approach to
the general educational problems of the university made him a
most influential and valuable faculty member. When a plan for
faculty representation on the University Board of Trustees was
adopted, Nichols was one of the first to be elected by the faculty
as one of its representatives. His distaste for administrative
work and his dislike—which almost amounted to resentment—-
for over organization in scientific work are evident in the follow-
ing quotation from his address as retiring president of the
American Association for the Advancement of Science in 1908:

“When in any of our institutions a man distinguishes him-
self by productive work he is frequently made a dean, director
or even president, and is thus retired from what might have
been a great career as an investigator. Thereafter he is com-
pelled to devote himself to administrative duties, which some
one not equipped for the important task of adding to the world’s
stock of knowledge might just as well perform. It is as though
the authorities were to say: ‘X has written an admirable book;
we must appoint him bookkeeper—or Y is developing a decided
genius for landscape; we will increase his salary and ask him
to devote all his time to painting the woodwork of the university
buildings.” Nor does the mischief stop with the sacrifice of a
few bright spirits. It extends to the bottom. The head of each
department is a petty dean, cumbered with administrative detail.
He is expected to hold every one under him to account, not for
scholarly productiveness, but for the things which chiefly
hinder it.”

“In this exaltation of administrative ability over creative
gifts which are much rarer and more precious, our institutions
share the weakness which pervades our industrial establish-
ments. In both we see the same striving for a certain sort of
efficiency and economy of operation and for the attainment of
a completely standardized product. This tends in both cases to
the elimination of individuality and to sterility. In the Uni-
versity it retards instead of developing research. In industry it
discourages originality.”

At the dinner given in Nichols’s honor at the time of his
retirement in 1919 it was a matter for humorous comment that
five of the seven speakers were either college presidents or
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deans whose appointment had resulted from their success in
other than administrative work ; and of the three deans Nichols
himself was one! But Nichols’s acceptance of the position of
Dean of the College of Arts and Sciences may almost be said
to have been forced upon him. Upon the initiative of President
Schurman the office had been made elective and with a two
years’ term. It was expected that a permanent staff would be
organized for the handling of administrative detail and that the
dean would be concerned only with broad questions of policy.
With this understanding, and because the democratic character
of the original plan made a strong appeal to him, Nichols ac-
cepted election as the first dean under the new plan.

Even in the early years of his scientific career Nichols fully
appreciated the practical value of scientific research. The fact
that research furnishes the foundation on which the applications
of science in industry must build is now generally appreciated
and it is rarely necessary to stress the point. But this was not
true sixty years ago. Probably only the members of Nichols’s
own generation are in a position fully to realize how great the
change has been. The attitude of the general public toward
those who devoted themselves to scientific research was then
merely one of kindly tolerance. What the scientist did was
recognized as harmless and sometimes interesting. But his
work was regarded as having no relation to the affairs of every
day life. In his teaching, in his public addresses,—in every way
possible—Nichols exerted himself to correct this misapprehen-
ston and to point out the practical value of pure science. He
went further than this and repeatedly called attention to the
fact that those nations and communities in which there is activ-
ity in pure science research are usually the ones in which prog-
ress in the application of scientific knowledge is most rapid.
To quote again from his presidential address before the Amer-
ican Association :

“A country that has many investigators will have many
inventors also. A scientific atmosphere dense enough to per-
meate the masses brings proper suggestions to many practically
inclined minds. Where science is there will its by-product,

technology, be also. Communities having the most thorough
fundamental knowledge of pure science will show the greatest
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output of really practical inventions. Peoples who get their
knowledge at second-hand must be content to follow.”

* * * * * * *

“Nearly all really important technical advances have their
origin in communities where the great fundamental sciences are
most extensively and successfully cultivated.”

Many interesting illustrations are then given to support this
statement.

A firm believer in the value of scientific research to human-
ity, Nichols also greatly enjoyed his experimental work for
its own sake. One might almost say that his belief in the value
of science was as much the justification as the cause of his
scientific activity. In my long association with him I was again
and again impressed by the vigorous and almost joyous way in
which he met and overcame experimental difficulties and by
his enthusiastic welcome of new and unexpected results. His
attitude was that of a young athlete engaged in a game which
called for all his energy and skill, and which for that very reason
he thoroughly enjoyed. No one could be associated with him
long either as student or colleague without acquiring in some
degree this same attitude toward scientific work.

After having served for thirty-two years as head of the
department of physics at Cornell, Nichols retired from active
teaching in 1919, at the age of 65. His scientific activity,
however, was by no means at an end. Between 1919 and 1936
he published thirty-seven papers, all but five of which dealt
with the results of his own experimental work. During the
greater part of this period also he was active in guiding the
work of his assistants and in helping by his suggestions and
advice former students, now connected with other colleges,
who returned each summer to use the special equipment and
the large amount of experimental material which he had accu-
mulated for work in the luminescence field. His presence in
the laboratory was a continuing stimulus to the graduate stu-
dents and the members of the staff.

It was Nichols’s habit to devote himself to his experimental
work as continuously as his other duties would permit until
the need and opportunity for rest came—and then to drop his
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scientific work for a time completely. He greatly enjoyed for-
eign travel and usually spent his sabbatic leave in Europe. On
several occasions, however, more extended trips were made,
and at one time or another he visited each of the six continents.
During the later years, after failing eyesight seriously interfered
with his experimental work, and when the health of Mrs.
Nichols made a milder climate desirable, he spent much of his
time in Florida. It was in West Palm Beach, Florida, at the
home of his son, Robert, that he died, November 10, 1937, in
his 84th year.

Throughout his life Nichols was a member of the Episcopal
Church and for many years he was a member of the vestry of
St. John’s Church in Ithaca. The difficulties that some have
felt in reconciling the results of scientific discovery with their
religious belief did not exist for him. He saw no “conflict”
between religion and science. It is not easy to summarize his
views on such questions, for although he sometimes gave in-
formal talks on the relation of science and religion he published
only one short article on this subject. The following quotations
from this article are, however, helpful:

“Science * * * strives to give an account, intelligible
and systematic, of the world in which we live—and, so far as
physical science is concerned—solely of the material world.”

“Science has certain important by-products: Engineering is
such a by-product, * * * Citizenship is another, and I
propose to show that science tends to produce a religious citizen-
ship.”

“The normal man of science of to-day may, rarely, be an
agnostic; never an atheist. He is more likely to be, and gener-
ally is, a Christian of profound religious feeling.”

“Thoughtful contemplation of the material universe * * *
leads inevitably to belief in an intelligent creator, * * *
without the aid of theology or of any revelation aside from
that afforded by the material universe and our relations to it
we reach the idea of a personal God * * *”

“Science demands of its followers as the conditions of the
highest success certain characteristics that are no less essential
to the religious citizen * * * = Such are a passion for
knowledge, the love of truth, honesty, patience, singleness of
mind, simplicity of character, humility, reverence, imagination.
This list of great attributes, to be sure, cannot be ascribed to
all men of science—not all citizens are good citizens !—but
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search the lives of the truly great in science and you will find
these characteristics represented in notable degree.”

I“am sure that Nichols felt that dogmatism is no more justi-
fied in the scientist than in the theologian: that we have pene-
trated so short a distance into the unknown that while the
scientist may well speak of some seeming violation of natural
law as extremely improbable, he is never justified in using the
word impossible. I have several times heard him comment on
the fact that many of the scientific facts that are almost com-
monplace today would have seemed, only a few centuries ago,
as impossible as do any of the miracles of the Bible. Of greater
importance, however, in the case of his own religious beliefs was,
I think, his feeling that the subject matter of science is alto-
gether different from that of religion; and that science, which
deals only with material things, can therefore throw little light
on the questions that are dealt with by religion. His attitude
toward the beliefs of others was one of sincere and very real
tolerance.

In recognition of his scientific work Nichols was awarded
the Elliott Cresson Medal of the Franklin Institute, the Ives
Medal of the Optical Society, and the Rumford Medal of the
American Academy (1928) and was made an honorary member
of the Illuminating Engineering Socicty and of the American
Optical Society. Honorary degrees were conferred upon him
by the University of Pennsylvania (1908) and Dartmouth
(1910). Among the scientific societies of which he was a
member, and in most cases a very active member, were the
American Association for the Advancement of Science, the
Tlluminating Engineering Society, the American Optical So-
ciety, the Institute of Electrical Engineers, the American Philo-
sophical Society, the American Academy of Arts and Sciences,
and the National Academy of Sciences. He served as president of
the Kansas Academy in 1885, of the National Society of Sigma
Xi in 1908, the American Association for the Advancement of
Science in 1907, the American Physical Society (1907-1909).
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A preliminary report on the influence of temperature upon the color of
pigments. (With B. W. Snow.) Abstract. Proc. Amer. Assn. Adv.
Sci., vol. 38, p. 133.

The efficiency of methods of artificial illumination. Amer. Inst. Elec.
Eng. Trans., vol. 6, pp. 158-9, discussion, pp. 190-202.

The personal error in photometry. Amer. Inst. Elec. Eng. Trans., vol.
6, pp. 335-341.

The regulation of dynamos by means of a third brush. Electrician, Lon-
don, vol. 22, p. 440.

1890

The electrical resistance of the alloys of ferromanganese and copper.
(From determinations made by Mr. B. H. Blood.) Amer. Jl. Sci,, vol.
39, pp. 471-77, June.

Radiation at red heat. Preliminary note on the radiation from zinc oxide.
(With B. W. Snow.) Proc. Amer. Assn. Adv. Sci., vol. 39, p. 92.

Note on a new photometer. Amer. Inst. Elec. Eng. Trans., vol. 7, pp. 257-
262, discussion pp. 262-4.

The artificial light of the future. Paper read before the Electric Club,
Nov. 20, 1890. 31 pp.

Two problems in the physics of photography. Chautauquan, vol. 10, p.
673.

The production of artificial cold. Chautauquan, vol. 11, p. 42.

Color blindness. Chautauquan, vol. 11, May.

How electricity is measured. Chautauquan, vol. 11, June.
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On the alternating electric arc between a ball and a point. Amer. JI. Sci,,
vol. 41, pp. 1-11, January.
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On the influence of temperature on the colour of pigments. (With B. W.
Snow.) Phil. Mag., vol. 32, ser. 5, pp. 401-422, November.

A photographic study of the électric arc. Amer. Inst. Elec. Eng. Trans.,
vol. 8, pp. 214-221, discussion pp. 222-6.
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On the character of the light emitted by incandescent zinc oxide. Phil.
Mag., January, pp. 19-28,
Note on the selective absorption of light by optical glass and calc-spar.
(With B. W. Snow.) Phil. Mag., April, pp. 379-382.
The age-coating in incandescent lamps. Amer. J1. Sci., vol. 44, pp. 277-
285, October.
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Some applications of electric heating in physical laboratory practice.
Phys. Rev., vol. 1, pp. 144-151, Sept.-Oct.

John Tyndall, a biographical notice. Phys. Rev., vol. 1, p. 302.

Phenomena of the Time-Infinitesimal. Proc. Amer. Assn. Adv. Sci., vol.
42, pp. 57-71. (Address of the Vice-president of Section B.)

An apparatus for the generation of oxygen and hydrogen by electrolysis.
(With G. S. Moler.) Abstract. Proc. Amer. Assn. Adv. Sci., vol. 42,
p. 79.

1894

An apparatus for the generation of oxygen and hydrogen by electrolysis.
(With G. S. Moler.) Phys. Rev,, vol. 1, pp. 373-380, March-April.

On the condition of the ether surrounding a moving body. (With Wm.
S. Franklin.) Phys. Rev,, vol. 1, pp. 426-441, May-June.

August Kundt, a biographical notice. Phys. Rev,, vol. 2, p. 68.

A new form of spectro-photometer. Phys. Rev., vol. 2, pp. 138-141, Sept.-
Oct.

Studies of the lime light. (With Mary L. Crehore.) Phys. Rev., vol. 2,
pp. 161-169, Nov.-Dec.

Hermann von Helmholtz. Phys. Rev., vol. 2, pp. 222-227, Nov.-Dec.

1895

The distribution of energy in the spectrum of the glow lamp. Phys. Rev,,
vol. 2, pp. 260-276.

The influence of temperature on the transparency of solutions. (With
Mary C. Spencer.) Phys. Rev., vol. 2, p. 344.

The new physics laboratory at Lille. Phys. Rev., vol. 3, pp. 232-233, Nov.-
Dec.

1896

Photography of concealed objects; the Roentgen effect. Read before the
Albany Institute, Mar. 3. 10 pp.

Standards of light. Preliminary report of the subcommittee of the In-
stitute. (With C. H. Sharp and C. P. Matthews.) Amer. Inst. Elec.
Eng. Trans., vol. 13, pp. 133-108, with discussion pp. 198-205.
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The influence of a static charge of electricity upon the surface tension of
water. (With John A. Clark.) Phys. Rev., vol. 4, pp. 375-387, March-
April.

1808

William A. Rogers. Phys. Rev., vol. 6, pp. 315-319, May-June.

The photography of manometric flames. (With E. Merritt.) Phys. Rev,,
vol. 7, pp. 03-101, August.

The use of the lantern in science teaching. School Journal, vol. 57, p.
684.
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On the density of ice. I. A review of the existing data. Phys. Rev., vol.
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Note on the coefficient of expansion of ice. Phys. Rev., vol. 8, pp. 184-
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Gustav Wiedemann, Phys. Rev., vol. 9, pp. 57-58, July.

Wilhelm Gottlieb Hankel. Phys. Rev., vol. 9, p. 58, July.

Robert Wilhelm Bunsen. Phys. Rev., vol. 9, pp. 310-312, Nov.-Dec.

1900

On the temperature of the acetylene flame. Phys. Rev., vol. 10, pp. 234-
252, April.

Ueber die Temperatur der Acetylenflamme. Physikalische Zs., Jarg. 2,
#3, 5. 34-36.

Preliminary note on the efficiency of the acetylene flame. Phys. Rev., vol.
11, pp. 215-229, October.

Vorlauefige Notiz ueber den Wirkungsgrad der Acetylenflamme, Physi-
kalische Zs., Jarg. 2, s. 221-223.

The acetylene flame. Jour. Franklin Inst., vol. 150, pp. 356-387, November.,

The electric and magnetic properties of matter at low temperature, a
résumé. FElec. Soc. & Soc. Mech. Eng., Cornell Univ,, Ithaca 1900-01,
vol. 8, pp. 87-92.

On a new method of calibrating thermo-electric elements for use in the
measurement of high temperatures. Archives Neerlandaises des Sci-
ences Exactes et Naturelles, vol. 5, ser. 2, pp. 339-347, reviewed in
Sci. Abs., vol. 4, p. 1289.
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Henry Augustus Rowland, physicist. Phys. Rev., vol. 13, pp. 60-64, July.

The visible radiation from carbon. 1. Phys. Rev.,, vol. 13, pp. 65-8o,
August.

The visible radiation from carbon. II. Phys. Rev., vol. 13, pp. 120-144,
September.

A further note on the visible radiation from carbon. (With E. Blaker.)
Phys. Rev., vol. 13, pp. 378-380, December. D

Research work for physics teachers. Science, 1. 5., vol. 13, pp. 202-208,
February 8.
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Rudolph Koenig. Phys. Rev., vol. 14, pp. 62-63, January.
On some optical properties of asphalt. Phys. Rev., vol. 14, pp. 204-213,
April.
1903
Ogden Nicholas Rood. Phys. Rev., vol. 16, pp. 311-313, May.
On methods of measuring radiant efficiencies. (With W. W. Coblentz.)
Phys. Rev., vol. 17, pp. 267-276, October.

1904

The phosphorescence of organic substances at low temperatures, preli-
minary note. (With E. Merritt.) Phys. Rev,, vol. 18, pp. 120-122,
February.

The spectro-photometric study of fluorescences. (With E. Merritt.)
Phys. Rev., vol. 18, pp. 122-123, February.

Studies in luminescence. 1. The phosphorescence and fluorescence of
organic substances at low temperatures. (With E. Merritt.) Phys.
Rev., vol. 18, pp. 355-365, May.

The effect of light upon the absorption and the electrical conductivity of
fluorescent solutions. (With E. Merritt.) Phys. Rev., vol. 18, pp. 447-
449, June.

Studies in luminescence. 1I. A spectro-photometric study of fluorescent
solutions belonging to Lommel’s first class. (With E. Merritt.) Phys.
Rev., vol. 18, pp. 403-418, June.

Studies in luminescence. III. On fluorescence spectra. (With E. Mer-
ritt.) Phys. Rev,, vol. 19, pp. 18-36, July.

The fundamental concepts of physical science. Pop. Sci. Mo., vol. 66,
pp. 56-65, November.

Studies in luminescence. IV. The influence of light upon the absorption
and electrical conductivity of fluorescent solutions. (With E. Merritt.)
Phys. Rev., vol. 19, pp. 396-421, December.

Standards of light. Int. Elec. Cong. St. Louis, vol. 2, pp. 811-831.

The influence of low temperature upon certain color indicators. (With
E. Merritt.) In: Boltzmann-Festschrift, Leipzig: Barth, 1904, pp. 8g0-
808,

1905

The luminescence of Sidot blende. (With E. Merritt.) Phys. Rev., vol.
20, pp. 120-122, February.

On the distribution of energy in the visible spectrum. Phys. Rev., vol. 21,
pp. 147-165, September.

Studies of luminescence. V. The luminescence of Sidot blende. (With
E. Merritt.) Phys. Rev,, vol. 21, pp. 247-259, October.

The decay of phosphorescence. (With E. Merritt.) Phys. Rev,, vol. 21,
pp. 410-411, December.

Die neuere Forschung ueber die Physik der Fluoreszenz, uebersetzt von,
Max Ikle. Jahrb. d. Radioaktivitaet & Elektronik Bd. 2, #2, pp. 1-38.
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Physics teaching in the secondary schools, past, present, and future. East-
ern Assn. Physics Teachers, 43d meeting, Dec. 9, 1905, Report, pp. 38-45.

1906

Franklin as a man of science. Independent, vol. 60, pp. 79-84, January 11.

Franklin’s researches in electricity. In: Amer. Phil. Soc.: The record
of the celebration of the two hundredth anniversary of the birth of
Benjamin Franklin, vol. 1, pp. 103-121.

Studies in luminescence. VI. The decay of phosphorescence in Sidot
blende. (With E. Merritt.) Phys. Rev., vol. 22, pp. 279-293, May.
Studies in luminescence. VII. Further experiments on the decay of
phosphorescence in Sidot blende and certain other substances. (With

E. Merritt.) Phys. Rev,, vol. 23, pp. 37-54, July.

Fluorescence and phosphorescence. Jour. Franklin Inst., vol. 162, pp.
219-238, Sept.

The mechanical equivalent of light. Repr. from Electr. Mag., London,
and from Illuminating Engineer, N. Y.

1907
The scientific work of Dewitt Bristol Brace. Phys. Rev., vol. 24, pp. 515-
521, June.
Studies in luminescence. VIII. The influence of the red and infra-red
rays upon the photoluminescence of Sidot blende. (With E. Merritt.)
Phys. Rev., vol. 23, pp. 362-381, November.

1008

Professor Anthony at Cornell. Sibley Jour. Eng., vol. 22, pp. 229-232,
Apr.

Daylight and artificial light. Illum. Eng. Soc. Trans., vol. 3, pp. 301-332.

Theories of the color of the sky. Phys. Rev., vol. 26, pp. 497-511, June.

In memoriam: the Rt. Hon. William Thomson, Lord Kelvin. Amer.
Inst. Elec. Eng., N. Y. 1908. 33 pp.

Lord Kelvin as a scientist. In: Kelvin, Wm. Thomson, 1st baron: In
memoriam. 1908.

Studies in luminescence. X. The phenomena of phosphorescence con-
sidered from the standpoint of the dissociation theory. (With E. Mer-
ritt.) Phys. Rev., vol. 27, pp. 367-399, Nov.

909
Science and the practical problems of the future. Science, n.s., vol. 29,
pp. I-10, Jan. 1.

A study of overcast skies. Phys. Rev., vol. 28, pp. 122-131, Feb.

Studies in luminescence. IX. A spectrophotometric study of certain
cases of kathodo-luminescence. (With E. Merritt.) Phys. Rev., vol.
28, pp. 349-360, May.

Biographical memoir of Ogden Nicholas Rood, 1831-1902. Nat. Acad.
Sci.: Biog. Mem,, vol. 6, pp. 449-472, Aug.
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Studies in luminescence. XI. The distribution of energy in fluorescence

spectra. (With E. Merritt.) Phys. Rev., vol. 30, pp. 328-346, March.
. The effect of temperature on phosphorescence and fluorescence. Amer.
Phil. Soc. Proc., vol. 49, pp. 267-280, Aug.-Sept.

Studies in luminescence. XII. The absorption of alcoholic solutions of
eosin and resorufin. (With E. Merritt.) Phys. Rev,, vol. 31, pp. 376-
380, Oct.

Studies in luminescence. XIII. The specific exciting power of the differ-
ent wave-lengths of the visible spectrum in the case of the fluorescence
of eosin and resorufin. (With E. Merritt.) Phys. Rev., vol. 31, pp.
381-387, Oct.

Studies in luminescence. XIV. Further experiments on fluorescence
absorption. (With E. Merritt.) Phys. Rev., vol. 31, pp. 500-512, Nov.

Some notes on the early history of standards of light. Illum. Eng. Soc.
Trans., vol. 5, pp. 842-853, Dec. 8.

1911

Studies in luminescence. XV. On fluorescence and phosphorescence be-
tween -+ 20° and — 190°. (With E. Merritt.) Phys. Rev., vol. 32, pp.
38-53, Jan.

Some recent advances in fluorescence and phosphorescence. Science, vol.
33, n.s., pp. 696-700, May s.

Studies in luminescence. XVI. The fluorescence and absorption of certain
uranyl salts. (With E. Merritt.) Phys. Rev,, vol. 33, pp. 354-378, Nov.

1912
Daylight. Jour. Franklin Inst., Apr., pp. 315-332.

A method of using the photoelectric cell in photometry. (With E. Mer-
ritt.) Phys. Rev., vol. 34, pp. 473-476, June.

913
La lumiére du jour. Revue scientifique, Nov. 15, pp. 615-623.
Physical science and religious citizenship. Religious Education, vol. &,
DP. 424-4235, Dec.
1914
Note on the fluorescence of frozen solutions of the uranyl salts. (With
E. Merritt.) Phys. Rev, ns., vol. 3, pp. 457-463, June.
The luminescence of kunzite. (With H. L. Howes.) Phys. Rev,, n.s.,
vol. 4, pp. 18-27, July.
915
Biographical memoir of Henry Morton. Nat. Acad. Sci. Biog. Mem., vol.
8, pp. 143-151, Feb.
A new fluorescence spectrum of uranyl ammonio-chloride. (With E.
Merritt.) Phys. Rev.,, n.s., vol. 6, pp. 358-376, Nov.
The polarized fluorescence of ammonium uranyl chloride. (With H. L.
Howes.) Nat. Acad. Sci. Proc., vol. 1, pp. 444-450, Aug. 15.
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1916

A synchrono-phosphoroscope. (With H. L. Howes.) Phys. Rev., n.s.,
vol. 7, p. 586, May.

A new form of phosphoroscope. (With H. L. Howes.) Science, n.s.,
vol. 43, pp. 937-939, June 30.

Note on the phosphorescence of uranyl salts. Nat. Acad. Sci. Proc,, vol. 2,
pp. 328-333, June.

The fluorescence and absorption of certain pleochroic crystals of the
uranyl salts. (With H. L. Howes.) Phys. Rev., n.s., vol. 8, pp. 364-

3835, Oct.
Color-photographs of the phosphorescence of certain metallic sulphides.

Amer. Phil. Soc. Proc., vol. 53, pp. 404-502.

917

The influence of water of crystallization upon the fluorescence and ab-
sorption spectra of uranyl nitrate. (With E. Merritt.) Phys. Rev,,
n.s., vol. 9, pp. 113-126, Feb.

New data on the phosphorescence of certain sulphides. Nat. Acad. Sci.
Proc., vol. 3, pp. 109-202, March 15.

On the phosphorescence of the uranyl salts. (With H. L. Howes.) Phys.
Rev., n.s., vol. 8, pp. 292-304, April.

Spectral structure of the phosphorescence of certain sulphides. Amer.
Phil. Soc. Proc., vol. 56, pp. 258-274.

1918

Note on a phosphorescent calcite. (With H. L. Howes.) Phys. Rev.,, n.s,,
vol. 11, p. 327, April.

On the unpolarized fluorescence and absorption of four double chlorides
of uranyl. (With H. L.. Howes.) Phys. Rev,, n.s,, vol. 11, pp. 285-310,
April.

The photo-luminescence and kathodo-luminescence of calcite. (With H. L.
Howes and D. T. Wilber.) Phys. Rev., ns., vol. 11, pp. 485-486, June.

Types of phosphorescence. (With H. L. Howes.) Nat. Acad. Sci. Proc,,
vol. 4, pp. 305-312, Oct. 15.

The photo-luminescence and kathodo-luminescence of calcite. (With H. L.
Howes and D. T. Wilber.) Phys. Rev., ns., vol. 12, pp. 35:1-367,
November.

1919

Fluorescence and absorption of the uranyl acetates. (With H. L. Howes
and D. T. Wilber.) Phys. Rev., n.s,, vol. 14, pp. 201-221, Sept.

Fluorescence and absorption of the uranyl sulphates. (With H., L.
Howes.) Phys. Rev,, ns,, vol. 14, pp. 293-305, Oct.

1920

Luminescence at high temperatures. (With D. T. Wilber.) Nat. Acad.
Sci. Proc., vol. 6, pp. 693-605, Dec. 15.
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The luminescence of zinc oxide above the red heat. Phys. Rev., n.s., vol.
17, pp. 429-430, March.

Flame excitation of luminescence. (With D. T. Wilber.) Phys. Rev.,
n.s., vol. 17, pp. 453-468, April.

The luminescence of certain oxides sublimed in the electric arc. (With
D. T. Wilber.) Phys. Rev,, n.s., vol. 17, pp. 707-717, June.

Luminescence as a factor in artificial lighting. Illum. Eng. Soc. Trans.,
vol. 16, pp. 331-345, Oct. 10.

Address at the laying of the corner stone of the chemical laboratory of
the Cornell University. Science, n.s., vol. 54, pp. 651-653, Dec. 30.

1922

Emission bands of erbium oxide, a confirmation. (With H. L. Howes.)
Science, n.s., vol. 55, p. 53, Jan. 13.

The blue glow. (With H. L. Howes.) Jour. Opt. Soc. Amer., vol. 6,
Pp. 42-53, January.

A convenient method of determining the brightness of luminescence.
Science, n.s., vol. 35, pp. 157-159, Feb. 10.

The luminescence of incandescent solids. (With H. L. Howes.) Phys.
Rev., n.s., vol. 19, pp. 300-318, April.

On Founder’s Day. Sci. Mo., vol. 14, pp. 469-474, May.

923
Selected topics in the field of luminescence. (With Ernest Merritt and
C. D. Child.) Bull. Nat. Res. Council, No. 30, vol. 5, part 5, March.
The luminescence of incandescent titanium oxide. Phys. Rev,, n.s., vol. 21,
p. 713, June.
Notes on germanium oxide. Nat. Acad. Sci. Proc., vol. 9, pp. 248-251,
July 15.
The luminescence of titanium oxide. Phys. Rev,, n.s., vol. 22, pp. 420-424,
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The photoluminescence of flames. I. (With H. L. Howes.) Phys. Rev.,
n.s., vol. 22, pp. 425-431, Nov.
1924
The photoluminescence of flames. 1I. (With H. L. Howes.) Phys. Rev.,
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Note on the rare earths as activators of luminescence. (With H. L.
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Jour. Opt. Soc. Amer., vol. 14, pp. 205-222, March.

1928
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Jour. Opt. Soc. Amer., vol. 22, pp. 456-465.
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Sidelights on the era of Young and Fresnel. Jour. Opt. Soc. Amer., vol.

23, pp. 1-6.
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