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james franck

August 26, 1882–May 21, 1964

by  stuart a .  r ice  and joshua  jortner

most sCientists earn reCognition from the quality of their 
contributions to the development of our understanding 

of nature, some earn recognition because of the public stances 
they take, at personal peril, on moral issues, and some earn 
recognition by the positions they take on important issues at 
the intersection of science and politics. only a very few earn 
recognition for all three reasons. james franck was one such 
scientist. he made early very important contributions to the 
experimental basis for the quantum mechanical description 
of atoms and molecules, for which he was awarded the nobel 
Prize in Physics in 1925, and to the understanding of the 
physical processes underlying photochemical processes and 
reactions. he was elected to membership in the national 
academy of sciences in 1944.

franck was one of the first, and one of the very few, to 
openly demonstrate against the racial laws introduced by the 
nazi regime in Germany, and in 19�� he resigned from the 
university of Göttingen as a personal protest against the nazi 
regime. as the principal author of a june 1945 report that 
attempted to convince the united states to provide a public 
demonstration of the first nuclear bomb before deploying 
it against japan, he played a major role in the unsuccessful 
effort to abort an international race for supremacy in nuclear 
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armaments, and he played an important background role in 
the successful effort to achieve civilian control of nuclear 
power in the united states.

james franck was born on august 26, 1882, in hamburg, 
Germany, the son of a jewish banker. his mother, rebecka 
(née nachum-drucker), came from a family of rabbis, 
while his father, jacob franck, was deeply religious. david 
nachmansohn used to say that james, in contrast with his 
father, was not orthodox but very liberal. at a later age 
james franck himself would state that science was his god 
and nature his religion. still, he was very proud of his jewish 
cultural heritage.

the early education of james franck, as was the style of 
those times, was strong in classics. he studied at the Wilhelm 
Gymnasium in hamburg, and as he was fond of relating, he 
was anything but a brilliant scholar, and only just managed to 
pass the high-school final examinations, which enabled him 
to enroll at a university. his father sent him to the university 
of heidelberg to study law and economics, to prepare him 
to eventually join the family firm. however, it was james’s 
desire to study science, despite his father’s wishes, and for two 
semesters he studied chemistry and geology in heidelberg. 
it was there that he met max born. the two became lifelong 
friends and, as born wrote, neither the professors nor the 
romantic atmosphere of the town were the most important 
things in his life, rather it was his friendship with franck. 
born and other friends supported james franck in his efforts 
to persuade his father to agree to change the course of his 
studies toward science. then, in 1902 he moved to berlin to 
study physics, where his principal tutors were emil Warburg 
and Paul drude.

franck’s student Werner kroebel noted that franck began 
the scientific work for his thesis by converting on his own 
initiative a seemingly unimportant subject proposed to him 
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by his professor into highly significant research on ion mobi-
lities. under the supervision of Warburg, franck obtained 
his doctorate degree in 1906, for research on the mobilities 
of ions in gaseous discharges. such research themes were 
very popular at the time, since they were meant to clarify 
the atomic structure of matter. after a short stay in frank-
furt-am-main, franck returned to berlin as an assistant in 
heinrich rubens’s laboratory. there he began his explora-
tion of the electronic structure of atoms and molecules and 
the elementary processes associated with collisions between 
atoms. he invoked his previous studies of ion mobility, as 
well as spectroscopic investigations with r. W. Wood, on the 
connection between the quantum hypothesis and fluorescence 
quenching of iodine by foreign gases, to explore electron 
affinities of atoms and molecules. together with his younger 
colleague and friend Gustav hertz he carried out seminal 
studies of elastic collisions between electrons and inert gas 
atoms. franck and hertz laid the foundation for the devel-
opment of what we now call electron impact spectroscopy 
(i.e., the study of inelastic collisions between electrons and 
atoms and/or molecules).

in 1911 james franck obtained the Venia legendi for physics 
to lecture at the university of berlin. When the first World 
War broke out in 1914, he volunteered to join the army as 
a private. he was wounded, decorated with the iron cross 
1st class, and returned as a lieutenant. in spite of his jewish 
origin he became an officer, a sign of his courage and the 
quality of his military activities. he was then assigned to a 
research group led by fritz haber, Pioneer regiment �5-�6, 
which was involved in chemical warfare. as franck reported, 
he became haber’s confidential assistant at the front; it was 
his job to inform haber of the various battle actions and 
how they had developed (stolzenberg, 2004).
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in 1917 haber suggested to franck that he join his kaiser 
Wilhelm institute of Physical chemistry and electrochemistry 
in berlin. in 1918 franck took over as head of the physics 
department in haber’s institute. here he and Gustav hertz 
continued the seminal experiments they had begun in 1912-
191� on electron impact spectroscopy. lise meitner recalled 
james franck’s lecture in berlin—“on the excitation of the 
mercury resonance line by electron impact”—in which he 
reported his joint work with Gustav hertz, which provided 
the first experimental evidence for the quantization of atomic 
energy levels. after that lecture, einstein said to meitner: 
“it’s so lovely, it makes you cry!”

in the period between 1900 (when Planck accounted for 
the spectrum of black body radiation with the postulate of 
quantization of energy) and 191� (when bohr introduced 
his model of the hydrogen atom) essentially nothing was 
known of the internal structure of atoms and molecules. the 
franck-hertz experiment was initiated before the publication 
of the bohr model but reported six months after the model 
was published, and provided the first direct experimental 
evidence for the existence of discrete internal states of an 
atom (figure 1). this experiment showed that in collisions 
of an electron with an atom, if the energy is less than a 
threshold value, (1) the collision is elastic, (2) excitation 
of an internal state of an atom occurs at a precisely defined 
threshold energy, (�) successive excitations likewise require 
discrete amounts of energy and appear at distinct thresholds, 
and (4) these inelastic collisions lead to emission of light 
with frequency v and change in the collision energy ΔE that 
satisfy the Planck relation ΔE  = hv. our understanding of 
the world was transformed by the results of this experiment; 
it is arguably one of the most important foundations of the 
experimental verification of the quantum nature of matter. 
the significance of this work was recognized by the award to 
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james franck and Gustav hertz of the 1925 nobel Prize in 
Physics “for their discovery of the laws governing the impact 
of an electron on an atom.”

in 1920 james franck moved to Göttingen to serve as 
professor of experimental physics and director of Physical 
institute ii. initially the laboratory was completely bare of 
equipment, and james franck bought apparatus from his 
private resources; it quickly became one of the most impor-
tant world centers of research in atomic and molecular 
physics. all reports of the character of franck’s laboratory 
emphasize how different it was from almost all other labo-
ratories in German universities by virtue of the warmth and 
informality of the student-professor interactions, the mutual 
respect between all laboratory members, and the open and 
spirited discussions of scientific problems.

franck became a leading scientific and personal figure 
in Göttingen, and was extremely well liked and respected 
by the entire university community. in 1925 when he was 
awarded the nobel Prize, the students formed a torchlight 
procession as a celebration in his honor. james franck was 
extremely popular as a teacher, selecting the very best appli-
cants to his institute from Germany and other countries. 
among his students were blackett, hanle, herzberg, von 
hippel, rabinowitch, and sponer. his institute also attracted 
outstanding scientists to Göttingen as visiting professors, 
some of whom were k. t. compton, e. u. condon, j. e. 
mayer, and G. scheibe.

franck’s tenure in Göttingen coincided with the tenure of 
max born as professor of theoretical physics, and during that 
time the university of Göttingen became one of the world’s 
leading centers for the study of quantum physics. there was 
a remarkably strong interaction between quantum theory 
and experiment. louis de broglie told the story that when 
born read his Ph.d. thesis, he discussed it with his students 
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and with james franck. ellaser, one of born’s students, 
proposed studying the interference of de broglie waves by 
means of diffraction of free electrons. franck immediately 
responded: “it would be nice, but not necessary, since the 
experiments of davisson and Germer sufficiently prove the 
existence of the effect,” thus establishing the experimental 
basis for wave-particle duality in quantum mechanics.

franck was also involved in the training of graduate 
students in theoretical physics and was present at the Ph.d. 
examination of robert oppenheimer on the born-oppen-
heimer separation of electronic and nuclear motion. oppen-
heimer was quoted to have said: “i got out of there just in 
time. he was beginning to ask questions.”

the years in Göttingen were one of the most creative 
periods of franck’s life. from 1920 until 19�� franck and 
his collaborators produced seminal studies of collisions 
of electrons with atoms, collisions between electronically 
excited and nonexcited atoms and molecules, formation and 
dissociation of molecules, and a variety of novel phenomena 
now characterized as aspects of molecular photochemistry. 
investigations of fluorescence quenching in excited atom-
molecule collisions elucidated nonradiative energy transfer 
processes, establishing the role of energy resonance effects. 
the occurrence of sensitized fluorescence in vapors was 
observed and interpreted by franck and cario, and studies 
of photo dissociation of hydrogen molecules by collisions 
with excited mercury atoms provided the first evidence 
for sensitized photochemical reactions. the studies of the 
mechanisms of photo-induced chemical reactions of diatomic 
molecules led to the formulation of the franck-condon 
principle. the difference in the excited-state dynamics of 
nonfluorescent diatomic ionic molecules with a continuous 
absorption spectrum (e.g., alkali halides) and fluorescent 
molecules such as na2 and agbr with a band absorption 
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spectrum was explained in terms of the relative positions of 
the potential energy curves for the ground and excited elec-
tronic states. in a remarkable paper james franck (1926b) 
established the vertical nature of the electronic-vibrational 
excitations of diatomic molecules (figure 2). his discussion 
of the coupling between electronic transitions and vibrational 
motion led him to the discovery of the franck principle for 
excited-state dynamics (dissociation or fluorescence) driven 
by instantaneous excitation to higher electronic-vibrational 
states. edward condon extended this insight in his Ph.d. 
dissertation and in a Physical Review article (condon, 1926) 
in which he provided the quantum mechanical formulation 
for the intensities of vibrational transitions between two 
electronic states. in his thesis condon stated that “my work is 
merely an extension of leading thoughts on a subject studied 
by Professor j. franck.”

the franck-condon principle constitutes a discovery of 
very great and general importance. an early important quan-
titative application of this theory to excited-state energetics of 
diatomic molecules was franck’s determination of molecular 
binding energies from the convergence of the molecular band 
system in optical absorption. since the 1920s the franck-
condon principle has been the cornerstone of molecular 
spectroscopy. a major contribution to the description of 
the intensity distribution over the vibrational components of 
molecular transitions in polyatomic molecules was provided 
in the masterful books of Gerhard herzberg (1950, 1966). 
later, very widely used applications of the franck-condon 
principle to radiative transitions in pure and doped solids 
were pioneered by j. frenkel in 19�1, a. Pekar in 1951, k. 
huang and a. rhys in 1950, m. lax in 1952, a. s. davydov in 
195�, m. born and k. huang in 1954, k. k. rebane in 196�, 
and m. h. l. Pryce in 1964, among others. extension of the 
franck-condon principle to interpretation of electron-phonon 



10 b i o G r a P h i c a l  m e m o i r s

coupling spectroscopy in condensed phases was reviewed by 
karl rebane (1970). this work developed the concepts of 
multiphonon transitions, stokes shifts, the vibronic structure 
of exciton states, and zero phonon lines, which constitute 
the optical analogue of the mössbauer transition. all these 
developments rest on the physical and conceptual framework 
established by james franck.

in 1949 franck, inspired by experimental studies from 
the 1940s of ionic excitation-reduction processes in polar 
solvents, advanced a major conceptual extension of the 
franck-condon principle. in this work he laid the basis for 
theoretical interpretation of oxidation-reduction processes 
between ions in solution, asserting that the franck-condon 
principle was applicable to thermal electron transfer in the 
condensed phase. in a remarkable abstract presented at 
the 1949 meeting of the american chemical society in san 
francisco, franck pointed out that electron transfer rates are 
determined by horizontal franck-condon factors, in analogy 
with radiative processes where the transition probabilities are 
determined by the vertical franck-condon factors. the central 
role of horizontal franck-condon factors in determining 
electron transfer rates was addressed by Willard libby in 
1952, while the work of rudolph marcus in 1956 pioneered 
the quantitative description of horizontal franck-condon 
factors in solution electron transfer, thereby providing the 
first theoretical description of chemical reactions in the 
condensed phase. james franck, Willard libby, and rudolph 
marcus established that the franck-condon vibrational overlap 
constraints for nonradiative electron transfer processes are 
analogous to radiative optical emission in the limit of zero 
frequency. these ideas were elaborated by kubo and toyo-
zawa (1955) for condensed phase nonradiative relaxation, 
and intramolecular radiationless transitions (as reviewed by 
jortner et al. [1969]). the influence of these seminal ideas 
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is far reaching, particularly in the realm of photochemistry 
of complex systems in chemistry and biology. the articula-
tion of the franck-condon principle in 1926 and its exten-
sion in 1949 continue to be the mainstay for interpreting 
the spectroscopy of, and nonradiative dynamics in, isolated 
molecules, condensed phases, and biological systems.

in 1928 another branch emerged from the mainstream of 
franck’s research, the application of the ideas developed in 
the investigation of atomic and molecular electron affinities 
in the gas phase to solution spectroscopy. in collaboration 
with G. scheibe in 1928 and with fritz haber in 19�1, the 
absorption spectra of alkali halides in aqueous solutions were 
interpreted as electron affinity spectra of the halide ions, 
originating from charge transfer from the anion to the solvent. 
franck was the first to realize how considerably different the 
anion solution spectra are from the corresponding atomic 
anion spectra. the theoretical description of solution charge 
transfer spectra was provided in 1949 by robert Platzman and 
james franck at the university of chicago. they based their 
findings on landau’s large polaron model and the franck-
condon principle for the optical excitation. other important 
work in this field was subsequently conducted with e. rabi-
nowitch: addressing radical reactions in the condensed phase 
and advancing the cage effect concept in the interpretation 
of atom recombination in solution photochemistry. these 
early 1928 studies triggered franck’s interest in biological 
photosynthetic processes.

franck’s remarkable scientific activities in Göttingen 
were terminated by the rise of the national socialist (nazi) 
party to power in Germany. after the federal election in 
Germany in 19�2 the nazi party held �7 percent of the seats 
in the reichstag, and on january �0, 19��, adolf hitler was 
appointed chancellor of Germany. although hitler initially 
headed a coalition government, he quickly eliminated his 
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government partners and began the process of passing 
discriminatory legislation. on april 17, 19��, james franck 
became the first German academic to resign in protest of the 
laws excluding Germans of jewish descent from government 
office. franck’s war record exempted him from the racial 
exclusion laws, but he chose to risk his career and personal 
safety by resigning his position so as not to be forced to 
dismiss his jewish colleagues and students. in his letter of 
resignation franck wrote to the minister of education that his 
action was an inner necessity to him because of the attitude 
of the German government toward the jews. in a letter to the 
rector of the university he stressed that it was intolerable that 
German jews should be treated as aliens and enemies of the 
state. he published his statement of resignation and protest 
in the national press. as stated by eugene rabinowitch: “he 
was willing to act where others drifted silently.” franck did 
not intend to leave Germany immediately, hoping to be able 
to conduct useful work outside the university and help fight 
the nazi regime. but the conditions of the jews deteriorated 
rapidly, and no external work or resistance was possible. 

in the fall of 19�� franck left Germany. from 19�� to 
19�8 franck was successively a visitor at johns hopkins 
university (19��-19�4), a visitor at the bohr institute in 
copenhagen (19�4-19�5), and then professor of physics at 
johns hopkins university (19�5-19�8). in 19�8 he became a 
professor of physical chemistry at the university of chicago, 
where he remained until retirement as professor emeritus in 
1947 while retaining a continued association as head of the 
Photosynthesis research Group until 1956 and as a member 
of the institute for radiobiology and biophysics until his 
death in 1964.

franck’s research agenda at the university of chicago 
focused on photosynthesis. at a time when the attention of 
most investigators concentrated on the sequence of chemical 



  1�j a m e s  f r a n c k

reactions that transform co2 and h2o into carbohydrates, 
franck was concerned with the primary step that converts 
light into molecular excitation that initiates the reaction 
sequence. franck’s experimental photosynthetic research 
dealt mainly with fluorescence, flashing excitation, and 
afterglow (delayed fluorescence) effects in chlorophyll and 
its assemblies. concurrently he focused on the construction 
of an overall theory of photosynthesis consistent with the 
experimental information available at that time.

franck’s approach toward theories of photochemical 
processes in complex biological systems was summarized in 
a 1941 article with k. f. herzfeld, where he stated that “a 
theory by its own nature can contain only a partial truth.” 
his theoretical work addressed the central issues of elec-
tronic energy transfer, the functions of independent types 
of photosynthetic units, and the mechanism of the primary 
photosynthetic process. in the context of electronic energy 
transfer to the photosynthetic reaction center, franck and 
teller (19�8) considered exciton transfer in a one-dimen-
sional linear array of chlorophyll molecules, reaching the 
conclusion that this mechanism was too slow to bring the 
excitation energy to the reaction center. an extension of 
the excitonic model to two and three dimensions by bay and 
Pearlstein (196�) and by Wilse robinson (1967) demonstrated 
that electronic energy transfer in higher dimensions is fast 
enough to induce the primary process within the reaction 
center. the central question raised by franck regarding the 
mechanism of electronic energy transfer, from the antenna 
to the reaction center in the photosynthetic apparatus, is 
still under active exploration, using the theoretical concepts 
and experimental techniques of femtosecond spectroscopy 
(scholes and fleming, 2006).

regarding the function of the plant photosynthetic 
apparatus, franck tried to elucidate the mechanism of the 
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partitioning of the reactivity between photoreactions i and 
ii. franck and rosenberg (1964) proposed mechanisms for 
sequential one-photon excitation of the two reaction centers. 
at the time when this proposal was made, the isolation and 
determination of the structures of photosynthetic reaction 
centers i and ii had not yet been achieved, precluding the 
delineation of the mechanism for balancing the reactivities 
of the two reaction centers.

concerning the mechanism of the primary photosyn-
thetic processes, franck attempted to determine the minimal 
number of photochemical and thermal reactions required for 
the occurrence of the full photosynthetic cycle and to specify 
the relevant time scales for the occurrence of these processes 
(1941). the input information was based on measurements 
of the overall kinetics and yields of oxygen production, the 
consumption of carbon dioxide, and the chlorophyll fluo-
rescence as a function of light intensity. as pointed out by 
jerome rosenberg (2004) this scheme attempted to provide 
an oversimplified description of the primary reactions in 
terms of a complex sequence of processes.

regarding mechanistic issues, it should be noted that in 
the 1940s and 1950s franck considered the primary oxidation 
of chlorophyll in the photosynthetic reaction center only in 
terms of the transfer of a hydrogen atom, without invoking 
electron transfer. modern work on the structure and picose-
cond-femtosecond dynamics of the primary processes in the 
photosynthetic reaction centers of bacteria (deisenhofer et al., 
1985; allen et al., 1988; holzapfel et al., 1990) and of plant 
photosystems i and ii (Witt et al., 2001) has demonstrated 
the prevalence of electron transfer between the prosthetic 
groups, thus establishing the dominance of charge separation 
dynamics for the primary processes in photosynthesis.

in an attempt to provide an overview of the work of 
james franck on photosynthesis, david nachmansohn wrote: 
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“having lived in the world of atoms and molecules, franck 
had probably underestimated the infinitely greater complexity 
of biological systems.” it is admirable that franck’s approach 
to biological photosynthesis, which drives life on earth, 
was based on pioneering applications of the strictly logical 
deductive methods of molecular and chemical physics to 
biological problems, which prior to his work were treated in 
an empirical way. it is also remarkable that in the 1940s james 
franck addressed some of the most important questions that 
underlie the basic processes of energy acquisition by energy 
transfer, as well as energy storage and disposal driving the 
primary processes in the photosynthetic reactions centers. 
contemporary studies of structure-dynamics-function rela-
tions for the primary processes in photosynthesis (jortner 
and bixon, 1996) rest to a large extent on the conceptual 
framework and central questions envisioned by james franck 
70 years ago.

james franck’s evolution from dedicated scientist unin-
terested in politics into a moral leader was driven by his 
sense of social responsibility. he saw clearly that responding 
to the discriminatory nazi regime legislation of 19�� was a 
fundamental issue, to be based on principle, and he eschewed 
available compromise and personal expedience. this sense 
of social responsibility was accompanied by a strong personal 
charity. from 19�� on, he assisted German scientists and other 
professionals expelled by the nazi regime to find employment 
wherever available. after World War ii ended, understanding 
the devastation wrought by the war and looking beyond the 
excesses of the nazi regime, he responded to many appeals 
from Germany for food, clothing, and money.

an important spur to the initiation of the manhattan 
Project that led to the development of the first nuclear 
bomb was the fear that if this weapon were first developed by 
Germany it would determine the outcome of World War ii. 
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james franck shared this fear, and he joined the manhattan 
Project on december 1, 1942, as director of the chemistry 
division of the metallurgical laboratory at the university 
of chicago, one day before the first demonstration of a 
self-sustained nuclear chain reaction by the group led by 
enrico fermi. as early as mid-194� concern about military 
control of the manhattan Project began to be expressed in 
meetings of the metallurgical laboratory scientists. franck 
participated in these meetings and articulated his concern 
about lack of foresight with respect to the use of a nuclear 
bomb and the potential danger of government control of 
science as he had experienced in Germany.

in 1944 he served on the jeffries committee, which solic-
ited opinions from group leaders in the manhattan Project 
for a report that was submitted to General Groves, the mili-
tary commander of the manhattan Project, on the future of 
nuclear energy. in early 1945 franck appealed personally 
to henry Wallace, the secretary of commerce, character-
izing his and his colleagues’ views as follows: “they cannot 
help but worry about the fact that mankind has learned to 
unleash atomic power without being ethically and politically 
prepared to use it wisely.”

at the request of the director of the metallurgical labo-
ratory he chaired a committee consisting of himself, d. j. 
hughes, j. j. nickson, e. rabinowitch, G. t. seaborg, j. c. 
stearns, and l. szilard to consider the political and social 
implications of the use of nuclear bombs. their report, 
addressed to secretary of War henry stimson, argued that 
the destructive power of a nuclear bomb be demonstrated 
before representatives of the united nations before a deci-
sion was made to use it in an attack on japan. the franck 
committee hoped that this demonstration would be sufficient 
to induce japan to surrender, making it unnecessary to use 
a nuclear bomb in an attack. the report asked the united 
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states to regard the decision to use a nuclear bomb to be 
a fateful political issue, not a military tactic, and it argued 
that its use would initiate an international competition to 
acquire nuclear weapons and prejudice the possibility of 
reaching an international agreement on the future control of 
such weapons. the franck committee report was completed 
on june 11, 1945, and was taken by k. t. compton to los 
alamos; when he arrived there, he passed copies to enrico 
fermi, ernest orlando lawrence, and robert oppenheimer. 
on june 16 these three scientists concluded that “we cannot 
propose a technical demonstration likely to bring an end 
to the war, and we see no acceptable alternative to direct 
military use” (lanouette and szilard, 1994). With this advice 
from the panel of leading scientists, stimson confiden-
tially rejected the franck committee’s recommendations  
on june 21. President truman never saw the franck report. the 
attempt to stop the use of the bomb had been shattered.

that the franck report did not succeed in changing the 
determination to use nuclear bombs to end the war with japan 
disappointed franck, but it did not deter him; he continued 
his political involvement, and played an important role in 
the struggle to achieve civilian control of the development 
of nuclear energy.

james franck was a great scientist who changed our 
perception of the world, and he was a symbol and pioneer 
for a new generation of scientists who recognized their great 
responsibility toward mankind. his friend Peter Pringsheim 
(1952) admired franck’s “obsession with science,” and this 
predominant quality was described by lise meitner (1964) 
in her obituary statement.

franck enjoyed talking about his problems, not so much to explain them to 
others as to satisfy his own mind. once a problem had aroused his interest 
he was completely captivated, indeed obsessed by it. common sense and 
straight logic were his main tools, together with simple apparatus. his research 
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followed an almost straight line, from his early studies of ion mobilities to 
his last work on photosynthesis; it was always the energy exchange between 
atoms or molecules that fascinated him.

shortly after his death in 1964, the university of chicago 
renamed one of its interdisciplinary research institutes the 
james franck institute, with research focus on chemical 
physics and solid-state physics. this renaming, initiated by 
one of us (s. a. r.), paid tribute both to franck’s scientific 
contributions and to his stature as a spokesperson for the 
responsibility of science for the public good, but it was 
intended to honor the university by continuing association 
with the name and persona of a great human being.

franck’s scientific talent was coupled to a great and 
admirable personality (nachmansohn, 1979). the second 
predominant quality in his character, beyond his science, 
was “his inexhaustible kindness, his generosity, his lovability” 
(Pringsheim, 1952), as described by lise meitner’s obituary 
statement (1964): “franck was equally interested in people. 
his kindness and generosity, not only to his friends and 
family but to everybody who needed help, were known to 
all who knew him. he was the most lovable of men because 
he loved people; kindness shone from his eyes.”

james franck’s high ethical standards, his integrity, and 
his warmth were greatly respected and admired by his friends, 
colleagues, and collaborators. it is an everlasting credit 
to james franck that he, one of the world’s outstanding 
scientists, took the initiative in 1945 to try to prevent the 
catastrophe caused by the production of nuclear weapons. 
his vision and actions evoke deep respect and admiration, 
not only in the scientific community, but in all people. the 
franck report (jungk, 1958) is a monumental document in 
the history of mankind; it manifests the great social responsi-
bility of scientists and their deep obligation and commitment 
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to carefully weigh the possible dangerous consequences of 
scientific research.

james franck’s personal life is sketched in david 
nachmansohn’s book (1979) and in the records of the 
nobel lectures (http://nobelprize.org/nobel_prizes/physics/
laureates/1925/franck-bio.html). in 1911 he married ingrid 
josephson of Goteborg, sweden, whom he met in berlin, 
where she had come to study music; they were deeply devoted 
to each other. ingrid died in 1942 in chicago at age 59. four 
years later franck married henrietha sponer, then professor 
of physics at duke university, whom he had known for many 
years. franck had two daughters, dagmar and elizabeth. 
dagmar married arthur von hippel, who became professor 
of physics at the massachusetts institute of technology, and 
elizabeth married hermann lisco, who became professor of 
anatomy at harvard university.

franck was always proud of his jewish heritage. david 
nachmansohn recollected that he was not a Zionist. but in 
19�4 when the jewish chemist and leader chaim Weizmann 
asked franck whether he would be willing to continue his work 
in israel (at that time Palestine), he strongly expressed great 
interest. regretfully, many of Weizmann’s plans for building 
science in israel at that time were unfeasible, because of lack 
of funds and infrastructure. the israeli science community, 
recognizing his contributions, paid tribute to james franck. 
in 1954 he was awarded an honorary doctorate by the tech-
nion–israel institute of technology. in 1988 the binational 
German-israeli james franck research program on laser-matter 
interaction was initiated by raphael levine, edward schlag, 
and one of us (j. j.) and established in five israeli universi-
ties: the hebrew university of jerusalem, tel aviv university, 
the technion–israel institute of technology, ben Gurion 
university, and Weizmann institute of science.
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franck’s admirable personal character was manifested 
again after the end of World War ii, when he was able to 
look beyond the horrors of the nazi regime and renew his 
personal, cultural and scientific relations with Germany. only 
a few years after the end of World War ii, he consented to 
being honored by German academic and research institu-
tions. in 1951 he was the recipient of the max Planck medal 
of the German Physical society, and in 1957 he was awarded 
an honorary doctorate (Dr. rer. nat.) by the university of 
heidelberg. he remained attached to the city of Göttingen, 
receiving its honorary citizenship in 195�. at the same time, 
born and some other old friends of franck were awarded, 
together with him, honorary doctor’s degrees. it was an odd 
turn of fate that he died during a visit to Göttingen on may 
21, 1964, at the age of 81.



  21j a m e s  f r a n c k

references

bioGraPhical sources

anon. james franck biography. n.d. Philadelphia: archives of the 
american Philosophical society.

kroebel, W. 1952. Zum 70. Geburtstag von james franck. Naturwis-
senschaften �9:�85.

kuhn, h. G. 1965. james franck 1882-1964. Biographical Memoirs of 
Fellows of the Royal Society 11:5�-74 (with bibliography of j. franck’s 
publications compiled by r. l. Platzman).

meitner, l. 1964. obituary. Professor james franck. Nature 
20�:916.

nachmansohn, d. 1979 German-Jew Pioneers in Science 1900-1933, pp. 
62-67. berlin: springer-Verlag.

Pringsheim, P. 1952. james franck—in honor of his 70th birthday. 
Rev. Mod. Phys. 24:117.

rabinowitch, e. 1964. editorial. Bull. Atom. Sci. 20(8):16.
stoltzenberg, d. 2004. Fritz Haber Chemist, Nobel Laureate, German Jew, 

pp. 2�6-2�8, 252-25�. Philadelphia: chemical heritage Press.

the franck-hertZ exPeriment

franck, j. 1926a. nobel lecture. transformation of kinetic energy 
of free electrons into excitation energy of atoms by impacts. in 
Nobel Lectures, Physics 1922-1941. amsterdam: elsevier (1965). 
http://nobelprize.org/nobel_prizes/physics/laureates/1925/
franck-lecture.html.

the franck-condon PrinciPle

franck, j. 1926b. elementary processes of photochemical reactions. 
Trans. Farad. Soc. 21:5�6-542.

condon, e. 1926. a theory of intensity distribution in band systems. 
Phys. Rev. 28:1182-1201.

herzberg, G. 1950. Spectra of Diatomic Molecules. new york: Van nos-
trand.

herzberg, G. 1966. Electronic Spectra and Electronic Structure of Polyatomic 
Molecules. new york: Van nostrand.



22 b i o G r a P h i c a l  m e m o i r s

jortner, j., s. a. rice, and r. m. hochstrasser. 1969. radiationless 
transitions and photochemistry. in Advances in Photochemistry, vol. 
7, eds. j. n. Pitts jr., G. s. hammond, and W. a. noyes jr., pp. 
149-�09. new york: Wiley.

kubo, r., and y. toyozawa. 1955. application of the method of 
generating function to radiative and non-radiative transitions of 
a trapped electron in a crystal. Prog. Theor. Phys. 1�:160-182.

libby, W. f. 1949. Abstract 117. division of Physical and inorganic 
chemistry, 115th national meeting of the american chemical 
society, san francisco, calif. (franck’s ideas are quoted in this 
abstract.)

libby, W. f. 1952. theory of electron exchange reactions in queous 
solution J. Phys. Chem. 56:86�-868

marcus, r. a. 1956a. on the theory of oxidation reduction reactions, 
in solving electron transfer. J. Chem. Phys. 24:966

marcus, r. a. 1956b. electrostatic free energy and other properties of 
states having nonequilibrium polarization. J. Chem. Phys. 24:979.

rebane, k. k. 1970. Impurity Spectra of Solids, Elementary Theory  
of Vibrational Structure. new york: Plenum Press.

james franck’s research on Photosynthesis

allen, j. P., G. feher, t. o. yeats, h. komiya, and d. c. rees. 1988. 
structure of the reaction center from Rhodobacter sphaeroides r-26: 
Protein-cofactor (quinones and fe2+) interactions. Proc. Natl. Acad. 
Sci. U. S. A. 85:8487-8491.

bay, Z. and Pearlstein, r. m. 196�. a theory of energey transfer in 
the Photosynthetic unit. Proc. Natl. Acad. USA. 50:1071-1078.

deisenhofer, j., o. epp, k. miki, r. huber, and h. michel. 1985. struc-
ture of the protein subunits in the photosynthetic reaction centre 
of Rhodopseudomonas viridis at �Å resolution. Nature �18:618.

franck, j., and fritz haber. 19�1. Zur theorie de katalyse durch 
schwermetallionen in Wässiger lösung und isbesondere aur 
autoxydation de sulfilösungen. Presussischen Akademie der Wissen-
schaften, Phys.-Math xiii, pp. �-9.

franck, j., and k. f. herzfeld.19�7. an attempted theory of photo-
synthesis. J. Chem. Phys. 5:2�7



  2�j a m e s  f r a n c k

franck, j., and k. f. herzfeld. 1941. contribution to the theory of 
photosynthesis. J. Phys. Chem. 45:978.

franck, j., and l. j. rosenberg. 1964. a theory of light utilization in 
P lant Photosynthesis. Journal of Theortical Biology. 7:276-�01.libby

franck, j., and e. teller. 19�8. migration and photochemical action 
of excitation energy in crystals. J. Chem. Phys. 6:861.

holzapfel, W., u. finkele, W. kaiser, d. oesterhelt, h. scheer, h. 
u. stilz, and W. Zinth. 1990. initial electron-transfer in the reac-
tion center from Rhodobacter sphaeroides. Proc. Natl. Acad. Sci. U. S. 
A. 87:5168-5172.

jortner, j., and m. bixon. 1996. Molecular Dynamics in Femtochemistry 
and Femtobiology. Ultrafast Reaction Dynamics at Atomic-scale Resolu-
tion. nobel symposium 101, pp. �49-�85. london: imperial col-
lege Press.

robinson, G. W. 1967. excitation transfer and trapping in photosyn-
thesis. Brookhaven Symp. Biol. 19:16.

rosenberg, j. l. 2004. the contribution of james franck to photo-
synthetic research: a tribute. Photosynth. Res. 80:71.

scholes, G. d., and G. r. fleming. 2006. energy transfer and photo-
synthetic light harvesting. Adv. Chem. Phys. 1�2:57.

Weller, s., and j. franck. 1941. Photosynthesis in flashing light. J. 
Phys. Chem. 45:1�59.

Zuoni, a., h. t. Witt, j. kern. P. fromme, n. krauss, W. saenger, 
and P. orth. 2001. crystal structure of photosystem ii from Syn-
echococcus elongates at �.8Å solution. Nature 409:7�9.

the franck rePort

jungk, r. 1958. Brighter than a Thousand Suns, app. a. reading, u.k.: 
Penguin books.

lanouette, W., and b. szilard. 1994. Genius in the Shadows, a Biogra-
phy of Leo Szilard, the Man Behind the Bomb, pp. 267-270. chicago: 
university of chicago Press.



24 b i o G r a P h i c a l  m e m o i r s

selected  biblio GraPhy

1911

With r. W. Wood. the influence upon the fluorescence of iodine 
and mercury of gases with different affinities for electrons. Philos. 
Mag. 21:�14-�18.

191�

With G.  hertz. messung der ionisierungsspannung in verschiedenen 
Gasen. Verh. Phys. Ges. Berlin 15:�4-44.

1914

With G. hertz. Über Zusammenstösse zwischen elektronen und den 
molekülen des Quecksilberdampfes und die ionisierungsspannung 
desselben. Verh. Phys. Ges. Berlin 16:457-467.

With G. hertz. Über die erregung der Quecksilberresonanzlinie 25�×6 
mm durch elektronenstösse. Verh. Phys. Ges. Berlin 16:512-517.

1919

With G. hertz. die bestätigung der bohr’schen atomtheorie im 
optischen spektrum durch untersuchungen der unelastischen 
Zusammen-stösse langsamer elektronen mit Gasmolekülen. Z. 
Phys. 20:1�2-14�.

192�

With G. cario. Über sensibilisierte fluoreszenz von Gasen. Z. Phys. 
17:202-212.

1925

With m. born. Quantentheorie und molekelbildung. Z. Phys. �1:411-
429.

elementary processes of photochemical reactions. Trans. Farad. Soc. 
21:5�6-542.



  25j a m e s  f r a n c k

1926

With P. jordan. Anregung von Quantensprüngen durch Stösse. berlin: 
springer.

With G. cario. Über die auslöschung der resonanzfluoreszenz des 
Quecksilbers durch Gaszusatz. Z. Phys. �7:619-624.

nobel lecture. transformation of kinetic energy of free electrons 
into excitation energy of atoms by impacts. in Nobel Lectures, Physics 
1922-1941. amsterdam: elsevier (1965).

1928

With G. scheibe. Über absorptionsspektren negativer halogenionen 
in lösung. Z. Phys. Chem. A �19:22-�1.

With h. sponer. beitrag zur bestimmung der dissoziationsarbeit 
von molekülen aus bandenspektren. Nachr. Ges. Wiss. Göttingen 
Math.-Phys. Klasse, pp. 241-25�.

19�2

With h. sponer and e. teller. bemerkungen über Prädissoziations-
spektren dreiatomiger moleküle. Z. Phys. Chem. B 18:88-101.

19�4

With e. rabinowitch. some remarks about free radicals and the 
photochemistry of solutions. Trans. Farad. Soc. �0:120-1�0.

19�7

With k. f. herzfeld. an attempted theory of photosynthesis. J. Chem. 
Phys. 5:2�7-251.

19�8

With e. teller. migration and photochemical action of excitation 
energy in crystals. J. Chem. Phys. 6:861-872.

1941

With k. f. herzfeld. contribution to a theory of photosynthesis. J. 
Phys. Chem. 45:978-1025.

With s. Weller. Photosynthesis in flashing light. J. Phys. Chem. 45:1�59-
1�7�.



26 b i o G r a P h i c a l  m e m o i r s

1945

Photosynthesis activity of isolated chloroplasts. Rev. Mod. Phys. 
17:112-119.

1949

With r. livingston. remarks on intra- and inter-molecular migration 
of excitation energy. Rev. Mod. Phys. 21:505-509.

1954

With r. Platzman. the role of the hydration configuration in 
electronic processes involving ions in aqueous solution. Z. Phys. 
1�8:411-4�1.

1956

With h. sponer. remarks on radiationless transitions in complex 
molecules. J. Chem. Phys. 25:172.

1958

remarks on the long-wavelength limits of photosynthesis and chlo-
rophyll fluorescence. Proc. Natl. Acad. Sci. U. S. A. 44:941-948.

1964

With j. l. rosenberg. a theory of light utilization in plant photosyn-
thesis. J. Theor. Biol. 7:276-�01.



  27j a m e s  f r a n c k

fiGure 1

the franck-hertz experiment demonstrating the quantization of atomic 
energy levels, in accord with niels bohr’s model of the atom. the data 
show the accelerating voltage (in volts) on the horizontal axis, versus the 
anode current (in arbitrary units) on the vertical axis, in the electron impact  
excitation of mercury atoms.

source: data adopted from franck (1926a).
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fiGure 2 

the first presentation of the franck-condon principle, portraying three 
diagrams of potential energy curves of diatomic molecules. this figure was 
adopted from franck (1926b, p. 5�6), where he wrote: “diagram i shows a 
great weakening of the binding on a transition from the normal state n to the 
excited states a and aʹ. here we have d > dʹ and dʹ > dʹʹ. at the same time 
the equilibrium position of the nuclei moves with the excitation to greater 
values of r. if we go from the equilibrium position (the minimum of potential 
energy) of the n curve vertically upwards to the a curves in diagram i. the 
particles will have a potential energy greater than dʹ and will fly apart. in 
this case we have a very great change in the oscillation energy on excitation 
by light. diagram ii shows no change in the binding on a vertical transition 
from the normal state n to the excited state a, when d = dʹ and the equilib-
rium position of the nuclei is invariant with the excitation. diagram iii shows 
a bound-bound vertical transition from the normal state n to the excited  
state a, when d < dʹ and the equilibrium position of the nuclei moves with 
the excitation to lower values of r. Going from the equilibrium position of 
the n state to the a curve, the particles will have a potential energy lower 
than dʹ, resulting in a vibrationally excited a state.”


