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williAm ArchibAld ArNold

William arnold—Bill, to all who knew him—was a plant physiologist, physi-

cist, and biologist all in one and a researcher of the highest order in each field. 

His achievements read like a march of scientific progress. He discovered what 

came to be called the photosynthetic unit, with robert Emerson, in 1932. He 

made the first reliable measurements, in his 1935 Harvard Ph.d. dissertation, of 

the minimum quantum requirement for the evolution of an oxygen molecule. in 

1951, together with J. robert oppenheimer, he made critical suggestions on the  

mechanism of excitation energy transfer in photosynthesis. With Bernard Strehler 

in that same year he discovered delayed light emission (dlE) in photosynthetic 

bY GoViNdJEE ANd NUPUr SriVASTAVA

December 6, 1904 – October 26, 2001

Photo courtesy of the family of William arnold. 
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3b ill was a scientist for almost all of  his long 

life and considered himself  “lucky” to be 

one, as he stated in his autobiography. he 

believed that discoveries are made because 

we follow our “scientific curiosities” (Arnold, 1991). His 

scientific life was passionately devoted to performing 

experiments; he carried them out carefully, and they 

were always elegantly designed. The methodological 

sections of  his papers are clear and provide details in the 

simplest possible terms. Bill once told one of  us (Govin-

djee) that “scientists should be asked to write on stones; 

then, they will publish less.” he always believed in 

precision, simplicity, and, above all, brevity. his shortest 

published sentence was “it does.”

in a tribute to bill, Jean lavorel, a French scien-

tist who visited him in March 1957, called him “a giant 

and pioneer of  biophysics of  photosynthesis.” of  bill’s 

personality, lavorel wrote: 

The man is straight, plain, even-tempered, attentive and nice. 

[he] is utterly methodical but resourceful and imaginative. 

during…discussion, he would listen intensely, but interrupt 

as soon as matters got vague or obscure; in his turn, he would 

speak in a quiet manner and explain things very clearly. i have 

been deeply impressed by his modesty and his capacity to pay 

attention to the work of  other people—even younger than him. 

[he] once said whimsically, that in his opinion, the most impor-

tant technological modern contributions to science were the 

photomultiplier and the black adhesive tape!

[A] remarkable point in [his 1991] article was its simple title: 

“Experiments.” It was presumably difficult to express more 

directly that [his] whole scientific life….has been passionately 

devoted to doing experiments.carefully designed the method-

ological sections in his publications are a model of  precision 

and strictness and aimed at answering questions, sometimes of  

apparent naïve simplicity. by so doing, he has opened the way 

to several important fields in the biophysics of  photosynthesis, 

in which many of  us have had the opportunity to work and 

contribute. (Lavorel, 1996, p. 31-34)

organisms. He made the first measurements of excitation energy migration by 

depolarization of fluorescence, with Eleanor meek in 1956. He discovered ther-

moluminescence in chloroplasts, with Helen Sherwood in 1957. He elucidated 

the primary photochemical reactions at the photosynthetic reaction center down 

to 1K with rod Clayton in 1960. Bill discovered the presence of electrolumines-

cence, also in chloroplasts, with Jim azzi in 1971. as this list suggests, Bill arnold 

was one of the founding fathers of our understanding of the physical basis for 

photosynthesis. 
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Personal History
bill was born in douglas, wyoming, on december 

6, 1904, the first of  four children of  William A. Arnold 

and Nellie Agnes o’brien Arnold. The elder Arnold 

owned a lumber yard and a contracting business. 

Around 1910 the family moved to Pleasant Hill, Oregon, 

where bill started grammar school. his favorite subject 

was arithmetic, and he later claimed to have read every 

book in the school library. his interest in physics began 

when a neighbor gave him a high school physics book 

when he was in the eighth grade. In 1920, due to his 

father’s ill health, the family moved to the San Fernando 

Valley in Southern california, where they bought a small 

ranch and raised chickens. bill attended the nearest high 

school, in Van Nuys. There he made friends with some 

classmates who had built radio receivers, and with their 

help he, too, soon had a “radio shack.”

bill’s high school algebra teacher had a second 

job at the mount wilson observatory, and she stimu-

lated bill’s interest in astronomy and arranged several 

trips for him and his classmates to the observatory. his 

chemistry teacher took them to the california institute 

of  Technology (Cal Tech) for Friday night lectures, 

and after attending the lectures, bill became eager to 

go to college there. bill graduated from high school in 

1923 and enrolled at Cal Tech. His father helped him 

financially through the first year, and Bill held several 

jobs—including working in restaurants and a position 

with Edison General Electric. In 1926 he got a job as a 

research assistant under dr. S. J. barnett, head of  the 

Physics department at UclA, who was doing research 

at cal Tech. barnett’s work was on terrestrial magne-

tism, and his experiments had to be done from 11 p.m. 

till 6 a.m. to avoid interference from city streetcars. Bill 

worked all night on them. despite the demands of  work 

and study, he managed to woo and win the hand of  Jean 

irving Tompkins, whom he married on September 11, 

1929.

The Photosynthetic Unit
In 1930, while still an undergraduate, he started 

to work with robert Emerson in a plant physiology 

laboratory. The work involved novel experiments on the 

effects of  flashing light, obtained from neon lamps, on 

photosynthesis in algae, which bill found very exciting. 

he and Emerson used cell suspensions of  Chlorella—a 

green alga, a favorite of  Nobel laureate otto warburg, 

under whom Emerson had done his doctoral thesis. 

They exposed these cells to brief  flashes of  light and 

found that under the most optimal conditions, only 

one molecule of  oxygen was produced for every 2,400 

molecules of  chlorophyll (the green pigment that carries 

out photosynthesis) present. This was the beginning of  

a series of  experiments that led to the concept of  what 

we know today as the “photosynthetic unit,” a cluster of  

 Barnett’s work 

was on terrestrial 

magnetism, and his 

experiments had to 

be done from 11 p.m. 

till 6 a.m. to avoid 

interference from 

city streetcars. Bill 

worked all night on 

them.
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chlorophyll molecules that act as what we call “antenna” 

serving a “reaction center.” After bill graduated with 

a b.S. degree, Emerson procured an appointment for 

him in the biology division at cal Tech as a research 

assistant, hired to continue the photosynthesis experi-

ments. At this time the two men collaborated on two 

classic papers published in the Journal of  General Physiology. 

They wrote: “we need only suppose that for every 2,480 

molecules of  chlorophyll there is present in the cell one 

unit capable of  reducing one molecule of  carbon dioxide 

each time it is suitably activated by light.” They must 

have really meant “for the oxidation of  water molecules 

to give one oxygen molecule” since they had measured 

oxygen, not carbon dioxide (Emerson and Arnold, 1932a 

and 1932b).

Kinetics and the Efficiency of  Photosynthesis 
Emerson was instrumental in helping bill get 

admitted to harvard to work for his Ph.d. with william 

J. Crozier. In 1932 Bill and Jean moved to Massachu-

setts. bill completed his doctorate in general physiology 

in 1935. His thesis work involved the first study on the 

kinetics of  photosynthesis (Arnold, 1933a, 1935) and the 

effect of  ultraviolet light on the process (Arnold, 1933b); 

on the efficiency of  photosynthesis, which he found to be 

35 percent (a finding that he did not publish until 1949); 

and on the photosynthesis unit, which was then called 

the chlorophyll unit (Arnold and Kohn, 1934). The 35 

percent efficiency of  photosynthesis translates into a 

minimum number of  8-10 photons to release one oxygen 

molecule. This was almost twice the number that had 

been published by otto warburg, who believed that the 

evolution of  one oxygen molecule (requiring extraction 

of  4 electrons from 2 molecules of  water) must require 

only 4 photons, in agreement with Einstein’s law of  

photochemical efficiency. Obviously, Warburg did not 

know that there are two light reactions and two photo-

systems in photosynthesis (see below). It was much later 

that warburg was proven wrong and bill and, later still, 

Emerson proven right (see Nickelsen and Govindjee, 

2011; Govindjee, 1999; R. Govindjee et al., 1968). In his 

Ph.d. research bill was able to test the assumptions in his 

and Emerson’s original work at cal Tech and showed the 

generality of  the photosynthetic unit in various phyla of  

plants. Jack Myers (1994) wrote a beautiful description of  

this experiment (also see Govindjee and Björn, 2012):

The 1932 papers of  Emerson and Arnold were great ones, both 

conceptually and experimentally. The results were so far out of  

synch with the thinking of  the times that it took many years for 

them to become a cozy part of  the dogma of  photosynthesis.

Emerson and bill were also far ahead of  their 

time in using repetitive light flashes, with appropriate 

dark times, to allow for the recovery of  photosynthetic 

intermediates, and in their ability to use the technique 

arnold as a young man. Photo 
courtesy of the family of  

William arnold. 
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of  manometry to average data over hundreds of  light 

flashes to accurately obtain the small number of  oxygen 

molecules evolved per thousands of  chlorophyll mole-

cules present.

After receiving his doctorate, bill worked as a 

Sheldon Fellow in 1935-1936 at UC Berkeley, where he 

studied quantum mechanics under Oppenheimer (see 

Knox, 1996); here, he also carefully investigated the 

maximum quantum yield (or its inverse, the minimum 

quantum requirement) of  oxygenic photosynthesis. As 

part of  his thesis bill had perfected the technique of  

calorimetry to measure the efficiency of  photosynthesis. 

His findings, of  8 - 10 photons per oxygen, were later 

placed on a firm basis by the extensive work of  Emerson 

(see Emerson and Lewis, 1943; Emerson and Chalmers, 

1955; Emerson, 1958) using manometry, as was used by 

warburg himself. it was bill who had later produced the 

first recording Warburg manometry system to get out 

of  the drudgery of  measuring pressure changes manu-

ally (see Arnold et al., 1951). Emerson, however, did not 

adopt the system, as he felt he could make more precise 

measurements using his cathetometers, which were read 

manually.

In 1936 Bill and Jean moved to Pacific Grove, 

california, to work with cornelis Van Niel on a General 

Education board Fellowship. he also attended the world-

famous microbiology course given by Van Niel, where it 

is said that the professor would lecture for hours without 

break. Here Bill worked with Van Niel for the first time 

on purple photosynthetic bacteria. The two scientists 

established a quantitative method for measuring bacte-

riochlorophyll from photosynthetic bacteria (Van Niel 

and Arnold, 1938). In the meantime, Bill and Jean’s first 

child, Elizabeth Irving, was born on May 16, 1937.

Wartime Research
In 1938 Bill was awarded a Rockefeller Fellowship 

and went to copenhagen, denmark, to work at Neils 

bohr’s institute for Theoretical Physics. There he studied 

the use of  radioactive tracers in biology under Georg 

Giants of Photosynthesis: left to right: William arnold, C. Stacy French, Hans Gaffron, Eugene 
rabinowitch, and robin Hill. Photo courtesy of the family of William arnold. 
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hevesy and hilde levi. it is a little-known fact that bill 

was the one who suggested using the term “fission” to 

describe what happened in the experiment by otto 

Frisch showing that uranium atoms will split into two 

parts and release a large amount of  energy when hit by 

neutrons.(The idea for the word may have come from 

bill’s knowledge of  bacteria dividing in two by a different 

kind of  fission.)

The Arnold family returned to Pacific Grove in 

September 1939, only days after the outbreak of  World 

War II. On July 25, 1940, their second daughter, Helen, 

was born. Bill later wrote, “…1941 proved to be the high 

point of  my university career.” he was made assistant 

professor of  biophysics in June 1941 at the Stanford 

University branch in Pacific Grove. With the American 

entry into the war, however, his biophysics course was 

interrupted. The National defense research committee 

ordered him, in 1942, to help do research on anti-

aircraft fire. Reluctantly, the family left Pacific Grove 

for Fort monroe, Virginia. bill was later transferred to 

the Eastman Kodak Company in Rochester, New York, 

where he worked on rangefinders and stayed until 1944. 

That September he was “loaned” to Eastman Kodak’s 

operation in oak ridge, Tennessee, to work on the elec-

tromagnetic separation of  uranium 235. 

Discovery of  Light Emission by Plants

Around 1947 Bill became a member of  the biology 

division of  the newly formed oak ridge National labo-

ratory (ORNL) and returned to his research on photo-

synthesis. The division included 70 scientists and techni-

cians, and bill was among the most highly respected of  

them. he was hired to staff  the initial research units in 

biochemistry, cytogenetics, physiology, and radiology, 

and was considered a pioneer in the division. (Eventually 

he became one of  the few oak ridge scientists to join 

the National Academy of  Sciences, when he was elected 

in 1962.)

Not long after bill joined orNl, a symposium on 

photosynthesis was organized in chicago as part of  the 

meeting of  the American Society of  Plant Physiology. 

This meeting was in response to the argument between 

warburg and Emerson over the number of  quanta 

required per oxygen molecule during photosynthesis. 

Almost 60 years later Malkin and Fork (1996, p. 43-44) 

recalled the dispute, mentioning bill and the methods he 

had followed for the calorimetric measurements of  the 

quantum requirement of  photosynthesis:

As with so many of  the measurements done by Arnold, his 

early use of  the calorimetric method in 1936-37 to determine 

the quantum yield of  photosynthesis was ahead of  his times. 

herman Spoehr, who headed carnegie institution’s department 

of  Plant Biology predicted in 1926…that small heat differences 
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between photosynthetically active and inactive leaves could 

be used to quantify photosynthetic efficiency. Arnold adapted 

for biological use [1911] Callendar’s “radio balance” that was 

developed to measure heat emission from radioactive materials. 

This apparatus was based on the measurement of  temperature 

change of  a small amount of  irradiated sample resting in a silver 

cup, by the thermoelectric effect, through use of  a network of  

thermocouple junctions, communicating to the main body of  

the apparatus. it essentially acted as a null instrument, opposing 

the temperature changes by passing an electric current through 

one of  the thermocouples and cooling the sample by the 

resulting Peltier effect. Arnold was able to measure the small 

heat difference between a photosynthetically active and an inac-

tive sample, with a measurement time of  about a minute. Chlo-

rella pyrenoidosa, Chlorella vulgaris, Scenedesmus sp., and an avocado 

leaf  were used as samples. To inactivate his samples Arnold pre-

exposed them to ultra-violet light. while the results varied quite 

a bit between the different experiments, Arnold found that the 

maximum efficiency of  light energy storage, using a wavelength 

[of] about 660 nm, was around 28% in Chlorella pyrenoidosa. This 

number is equivalent to a quantum requirement of  9.2, suffi-

ciently close to the theoretical value of  8 quanta, which is the 

minimum requirement for two photochemical systems acting in 

series. Unfortunately, it seems that Arnold was not sufficiently 

sure that he obtained the right result, since he was himself  influ-

enced by the vigor by which warburg insisted upon quantum 

requirements of  4 and even less. Therefore, the publication of  

his article was deferred for twelve (!) years, when finally Hans 

Gaffron convinced Arnold to publish the results. (Arnold, 1949)

during an attempt to show that illuminated 

chloroplasts produce adenine triphosphate (ATP)—

the carrier for energy transfer within cells—bill and 

orNl colleague bernard Strehler discovered delayed 

light emission in 1951. Much later Bill described in a 

revealing manner what had preceded the discovery:

Strehler came to the lab; he had a brand new Phd, a tremen-

dous amount of  energy, and lots of  ideas about everything. one 

day he appeared at the lab door and said “Arnold, how would 

you like to make one of  the fundamental discoveries in plant 

physiology?” My answer was “OK. If  it won’t take too long.” 

(Arnold, 1986)

Strehler (1996, p. 17), in a dedication to Bill, wrote:

It is evident that my scientific career would have been almost 

barren were it not for the gifts that fate gave me in the form of  

fellow scientists, Arnold, in particular. i am grateful to him for 

showing me improved methods of  thinking and for testing ideas. 

i have my own hypothesis regarding his vigor at his longevity. 

I noticed in 1951 or so that he kept relighting his pipe very 

frequently and that he tamped tobacco into that pipe at odd 

intervals. i suspect that his pipe was usually devoid of  tobacco 
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and that the lighting and tamping were social formalities without 

harmful physiological consequences.

As was determined in the late 1950s and early 

’60s, photosynthesis requires two photosystems (I and 

II). Photosystem II oxidizes water to oxygen and reduces 

plastoquinone (a molecule involved in plant photo-

synthesis) to plastoquinol. Photosystem I, on the other 

hand, oxidizes plastoquinol and reduces the pyridine 

nucleotide NADP (nicotinamide adenine dinucleotide 

phosphate) (see the evolution of  this concept in Govin-

djee and Björn, 2012). Bill and Strehler made a series 

of  findings concerning Photosystem II and delayed light 

(see Arnold, 1991). Arnold and his collaborators learned 

that a) the action spectrum for the production of  delayed 

light is the same as that for Photosystem II; b) the emis-

sion spectrum of  delayed light is the same as that of  the 

fluorescence (Arnold and Davidson, 1954); c) there are 

two kinds of  delayed light—recombination light has a 

lifetime of  2-3 microseconds (ms) and does not depend 

on temperature, while the main fraction of  the delayed 

light from almost 10 ms to a few hours seems to be due 

to the formation of  excited chlorophyll by the reversal of  

early steps in photosynthesis; and d) a plot of  the loga-

rithm of  the delayed light intensity versus the logarithm 

of  the time in the dark shows a number of  different 

components. dlE has been used at length to probe quite 

effectively the action of  Photosystem ii in plants and 

algae. The extensive use of  dlE has been reviewed by 

Lavorel (1975), Jursinic (1986), and many others. Jursinic 

et al. (1978) showed that all DLE, which reflects a 

reversal of  charges in Photosystem ii, is not the same; it 

is insensitive to membrane potential a few microseconds 

after the exciting light is turned off, but after milliseconds 

it is sensitive to membrane potential in the presence a 

proton gradient.

b ill and Sherwood (1957) discovered another 

phenomenon of  light emission: the afterglow 

in photosynthetic samples. here, a sample is 

illuminated either by continuous light or by flashes of  

light, then immediately cooled to the temperature of  

liquid nitrogen, then slowly heated in darkness. during 

this process an afterglow called thermoluminescence 

(TL) is emitted. This phenomenon is one of  Bill’s funda-

mental discoveries; it is the thermally stimulated light 

emission from pre-illuminated photosynthetic material. 

Tl is characteristic of  a wide range of  materials—for 

example, semiconductors, minerals, inorganic and 

organic crystals, and complex biological systems such as 

the photosynthetic apparatus—that share the common 

ability of  storing radiant energy in thermally stabilized 

trap states.

Tl later proved to be a phenomenon common to 

all photosynthetic organisms: photosynthetic bacteria, 

cyanobacteria, algae, and higher plants. with the basic 

idea of  delayed dlE in mind, bill tried to make glow 
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curves from chloroplasts. he performed experiments 

using various combinations of  filters and photomulti-

pliers with different spectral sensitivity. This led to his 

discovery that Tl originated from the “light energy 

converting photosynthetic apparatus” and that chloro-

phyll was involved in the absorption and emission of  

light in the glow curves.

In 1965 Bill proposed a picture of  the light reac-

tion in photosynthesis in which free electrons and holes 

play an essential part, but no evidence of  this was found. 

by postulating temperature-dependent equilibriums 

between two or more electron carriers in Photosystem 

ii, acting as traps for electrons or holes, Govindjee, with 

Arnold and deVault, provided the current theory for 

TL (see DeVault et al., 1983, and DeVault and Govin-

djee, 1990; also Rutherford et al, 1984, and Rose et al, 

2008). The phenomenon of  Tl for the understanding 

of  photosynthesis, particularly of  Photosystem ii and the 

Oxygen Evolving Clock of  Bessel Kok and Pierre Joliot, 

has now been exploited in many laboratories (see reviews 

by Sane and Rutherford, 1986; Vass and Inoue, 1992; 

Vass and Govindjee,1996; Ducruet, 2003; and Vass, 

2005).

Finally, by chance bill discovered the existence of  

electroluminescence in photosynthetic samples, this time 

working with Jim Azzi, when they attempted to modify 

or displace some putative precursor of  luminescence 

through electrolysis by applying voltage to a chloroplast 

suspension using electrodes. The most remarkable aspect 

of  this work was the frequency doubling of  the lumines-

cence stimulation signal with respect to an alternating 

applied voltage (Arnold and Azzi, 1971).

Eli Greenbaum, an orNl corporate fellow who 

has conducted research on photosynthesis for many 

years, said, “bill discovered the electronic nature of  

energy transfer in photosynthesis.” For his work, bill 

received the Charles F. Kettering Award, in 1963, from 

arnold in his lab at oak ridge. Photo courtesy oak ridge national 
laboratories
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the American Society of  Plant Physiologists, which cited 

him for “his application of  rigorous principles of  physics 

to a biological phenomenon.” bill held the position of  

Assistant Director at ORNL, during 1950, but he didn’t 

like the administrative details, and, thus, he resigned 

from the position and devoted full time to experiments. 

Jack myers remembers:

i stopped in whenever i could. Just talking to bill always 

recharged me. i admired the physicist approach in him. his 

habit was to think long and deeply before doing an experiment. 

in contrast, living with the greater complexity and lower predict-

ability of  biology, i was more likely to dash off  and do an experi-

ment just to see what could happen and then polish it off  after 

seeing the first results. We touched briefly on a minor matter, the 

effect of  UV on chloroplasts, but i cannot now remember what 

the point of  disagreement was. The early days of  oak ridge 

were not bill’s best days.

robert Pearlstein, who had joined william 

Arnold’s laboratory as a post-doc fellow, and consid-

ered Arnold to be a very generous and kind person, 

mentioned his sense of  humor (Pearlstein, 1996, p. 9):

bill Arnold’s distinguished contributions to science were already 

familiar to me when we first met in 1963 in Albert Szent-Györ-

gyi’s lab at the marine biological laboratory in woods hole. 

bill introduced me to his special brand of  humor shortly before 

welcoming me to the oak ridge National laboratory three 

years later.

Bill retired in 1970, at age 66. But retirement did 

not slow down his scientific work at all—his lifelong 

passion for science remained undiminished, and he 

became a consultant. in testimony of  his value in that 

role, the authors would like to cite a letter that the 1961 

Nobel chemistry laureate melvin calvin wrote on 

July 28, 1977, to Dr. S.F. Carson, deputy director of  the 

biology division of  oak ridge National laboratory:

As you must know, we here in the biodynamics photosyn-

thesis laboratory have been following bill Arnold’s work on the 

biophysics of  photosynthesis since the early days but even more 

so in the last few years as he has, with his characteristic origi-

nality, discovered two entirely new effects of  electric fields on the 

behavior of  the quantum conversion apparatus in green plants. 

The observation of  these effects is bound to have a substan-

tial impact on our understanding of  the basic mechanisms of  

the quantum conversion of  light into chemical energy in green 

plants. obviously, such understanding will lead more quickly to 

the construction of  useful devices for solar energy capture than 

any we have today. it would be a sad action and wasteful of  our 

limited resources if  bill Arnold were not retained, at the very 

least as a working consultant at oak ridge National laboratory.
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on a personal note: when don deVault and one 

of  us (Govindjee) sent Bill the second draft of  a paper 

explaining the mechanism of  thermoluminescence in 

plants and inviting him to collaborate and co-author it, 

bill wrote only three lines: “i think the latest draft of  

the paper is fine. I will be delighted to be a co-author; 

you must be sure that [it] is not too long.” This was the 

greatest honor Govindjee felt he had ever received, as 

he had been unable to publish his work (Govindjee and 

Rabinowitch, 1960) on the Emerson Enhancement 

Effect with robert Emerson due to Emerson’s untimely 

death in 1959.

Bill’s granddaughter Lucinda (Cindy) Choules 

vividly remembers him:

my grandfather dr. william A. Arnold was a brilliant math-

ematician; to him math was just a fun game to play. it is this 

amazing math aptitude and love for math, which, I believe, first 

got him interested in the sciences. he had a highly inventive 

mind full of  scientific questions. Grandpa Bill was a quiet, but 

very funny man; when you got to know him, it wasn’t so much 

what he said but how he said it. he treated everyone as an equal, 

and even at a time when female scientists were scarce. he chose 

to mentor, encourage, and treat as colleagues a number of  very 

talented female scientists. he saw the world a little bit differently 

than other people; i believe that it was because of  this that he 

made many discoveries in science, during his career. 

He was always kind, and in good health even in his 90s. He 

drove his car until he was about 93. He also climbed the stairs 

down to his lab, at home every day until he was about 95 years 

old. he was an active person with an active mind who never 

stopped learning. i loved him very much and miss him terribly 

still today.

Bill arnold, handing a flower to his daughter Helen, after delivering 
a lecture on photosynthesis at oak ridge High School. others in the 

photo are students and a teacher. Photo courtesy of the family of  
William arnold. 
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Bill’s wife, Jean, died November 17, 1997. They 

had been married 68 years. Bill died on October 26, 

2001, at the age of  96. In keeping with his wishes, his 

body was cremated and the ashes were buried next to 

Jean’s at oak ridge memorial Park.

bill is survived by two daughters, helen holbrook 

Arnold Herron and her husband, David K. Herron, of  

indianapolis, and Elizabeth irving Arnold of  Seguin, 

Texas; a sister, dorothy habib of  Seagrove beach, 

Florida; as well as five grandchildren and three great-

grandchildren. in addition to his wife and his parents, 

Arnold was preceded in death by two brothers, James m. 

and Joseph h. Arnold.

bill’s daughter helen recollected of  her father’s 

life:

maybe claiming everything interested bill is an overstatement. 

Spelling did not, but his lapses in that area were covered up by 

his handwriting, which was so bad that no one could make out 

all the letters anyway. (And yet he could always make a neat, 

accurate drawing of  an instrument he wanted built in the shop, 

with all the measurements legible.) Foreign language require-

ments were a trial, perhaps because all those words needed to 

be spelled. music eluded him, although he enjoyed the lyrics. 

Jean was of  great help to him because she could spell, write, 

punctuate and type. She was a language major and tutored 

him to pass the German and French exams, plus helping with 

translations in later years. Cornelis (Kees) Van Niel was a friend 

and teacher. A few other close friends and co-workers were 

Stan Carson, Edward (Andy) Anderson, and Betty Blagg (who 

became Mrs. Anderson). No one had any money, but they all 

liked to talk science and tell stories. bill was lucky to be one 

of  those people who find the natural world wonderful and the 

exploration of  it the most exciting thing they can do. As young 

scientists they gathered to talk about experiments, spin theories, 

and throw out ideas. They were interested in so many things 

and had so many ideas that they did not hoard them or feel 

threatened by criticism. They collaborated on projects and 

encouraged others to do experiments they did not have time 

for. bill continued to love his research but did not allow lab 

work to crowd out time with the family. he was a comfortable 

companion because of  his good-natured tolerance for people 

arnold (right) with James Franck, 1926 nobel laureate in physics. Photo courtesy of the family of 
William arnold. 
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and his enthusiasm for understanding things. he welcomed and 

answered simply any questions Elizabeth or i might ask, espe-

cially concerning science or math. bill’s sense of  humor and 

easy way with people reflected his self-confidence and his enjoy-

ment of  life, friends and science. (Herron, 1996)

To one of  us (Govindjee), Bill was a fabulous person 

for whom he had the highest respect and esteem. he 

is remembered as a peaceful and thoughtful scholar, 

unhurried and unaffected by the competitiveness of  

society. his avocation was reading. he was interested 

in mathematics, astronomy, physics, chemistry, biology, 

and geology. he liked watching television, particularly 

news programs, science-related programs, and science 

fiction. For a great many years he was concerned 

with the problems of  population and food produc-

tion. Jim Azzi, co-discoverer of  electroluminescence, 

gave Govindjee some quotations from bill to cite: “he 

wished he understood everything that he knew,” and 

“Science is basically mathematics (he meant thermo-

dynamics) on one side and experimentation on the 

other.”

Acknowlegements

we are indebted to many whose cooperation made this tribute 

to bill Arnold a reality. in alphabetical order, they include: 

Elizabeth irving Arnold; James “Jim” r. Azzi; walter betsch; 

lucinda “cindy” choules; maarten chrispeels; mary Anne 

davidson; Elias “Eli” Greenbaum; dorothy A. habib; helen 

Arnold herron; Jean lavorel; Jack lewis, of  oak ridge 

National Laboratory (ORNL); David Mauzerall; Jack Myers; 

robert and linda Pearlstein; Amy l. rothrock, of  orNl; 

lianne and william russel; bernard Strehler; imre Vass; and 

Tony Ziselberger, of  NAS. in addition, we thank the Freedom 

of  Information Act Office of  the U.S. Department of  Energy, 

Oak Ridge Operations Office, for providing one of  us (Govin-

djee) with the entire file on William Arnold. In addition we 

thank helen Arnold herron for many photographs, bill’s death 

certificate, and his passport, and we thank Cindy Choules for 

additional photographs.



27

W
il

l
ia

m
 a

. a
r

n
o

l
d

1935 Sheldon Fellow

1936 General Education Board Fellow

1938 Rockefeller Fellow
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