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BACKGROUND

Because the UNIVERSITY OF
ROCHESTER ATOMIC ENERGY PROJECT arose
from the Manhattan District of the
United States trymy Corps of Engineers
which was responsible for development
of the atomic bomb, it will be con-
venient for orientation to outline
o the establishment of the Manhattan
Digtrict as a background for the ROCHESTER PROGRAM.

During the year 1939 the existence of the process of nuclear
fission was well established and by 7940 it was realized, both
here and abroad, that it was probable that a practical fission
bomb could be made for military purposes. After much discussion
of feasibility both in the United Kingdom and in the United
States, a decision was made to proceed in this country. There-
fore, in JUNE 1942 a new district, the Manhattan District of
the United States Army Corps of Engineers, was authorized under

the direction of Colonel (later Baigadien General) J. C. Manshal
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to organize a program of atomic bomb development. In SEP

1942 Brigadien Genernal (later LLeutenant Genernakl) Leslie Groves

[

was placed in charge of all army activities devoted to the bomb.
In DECEMBER 1942 the first self-sustaining chain reacting

pile using natural uranium was demonstrated at the University

of Chicago. This not only showed that a chain reaction such as

that required to produce a bomb explosion would occur under

proper conditions but it also showed the feasibility of manufac-

turing plutonium-239 which could be used as an alternative to

uranium-235 as an explosive material.
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Meanwhile, in SEPTEMBER 1942 the Manhattan District pur-
chased a 58,000 acre site at Oak Ridge, Tennessee which soon
became a vast industrial complex employing up to 45,000 person-
nel engaged, for the most part, in the separation of fissionable
uranium-235 from natural uranium. Shortly afterward another
large site of 420,000 acres was purchased at Hanford, Washington
where construction of facilities for production of plutonium was
started in APRIL 1943.

It became evident during these developments that hitherto
inconceivable amounts of radiocactive materials would soon be
produced. It was well known that their radiations would be very
hazardous to health but it was not known how well they could be
controlled. Furthermore, atomic bomb production, from the proc-
essing of uranium ore onward, would involve the use of large
quantities of chemical materials with potentially toxic proper-—
ties which had not been well studied.

Clearly a large medical program was required involving not
only hospitals for the new atomic cities but also facilities for
the surveillance of plants and the protection of personnel. In
addition, research programs to determine potential dangers of
the new materials were urgently needed.

ROCHESTER first became involved in this medical program in
the middle of FEBRUARY 1943 when Dn. Albeat K. Chapman, then
vice president and general manager of Eastman Kodak Co., invited
Dn. Stagford L. Warren, then Professor of Radiology at the
Medical School, to luncheon at the Rochester Club. At the lunch-
eon he was introduced to General Groves and Colonel Marnshall who
queried him on his experience with radiation and radioactive
materials.

Following the luncheon Da. Chapman left after advising
Dn. Warren to do whatever the officers requested. Then, accord-
ing to Dr. Warren's account, the officers took him to a private

room where, after locking the door, closing the transom and ex-

amining a closet, they asked him if he would consider working
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on a medical program of great importance to the government but
which involved the utmost secrecy.

Following consultation with President Valentime and Dean
Whipple, on MARCH 2, 1943 Dn. Warren accepted an appointment as

civilian consultant to the Manhattan District.
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HANDHATTAN PROJECT ERA

In APRIL 1943 Dn. Warren and Major H. L. Friledell of the
Hanhattan District (now Professor of Radiology at Western
Reserve University) planned an initial research program at
ROCHESTER. Shortly thereafter Captain (later Lieutenant Colonel)
Van Homn was assigned as area engineer in ROCHESTER. On JUNE 2,
1343 the present B Wing of what is now called the Annex was
started on the north side of Elmwood Ave. and was rushed to com-
pletion by SEPTEMBER 1943. This building, along with the adjoin-
ing, pre-existing A Wing of the Annex which had been built the
previous year by the Radiology Department and equipped with a
million volt X-ray machine to examine castings for the Armed
Forces, provided a center for the new program. Additional space
was provided by other departments, notably Biology, Physics,
Biochemistry, and Radiology.

Although some medical research for the bomb program had been
begun the previous fall at the Umiversity of Chicago Mettallurgi-
cal Project under the direction of Dx. Robernt Stone, then nor-
mally Professor of Radiology at the University of Califormia
Medical School, San Francisco, it will be seen from the dates
above that the ROCHESTER PROGRAM was developed quite early along
with the two large production sites at Oak Ridge and Hanford.

The primary reasons for choosing ROCHESTER as a research
center were that Das. George Whipple and Stafford Warren had
done pioneer work on the injurious effects of X-rays in dogs some
15 years previously and that early applications of cyclotron-
produced radioactive isotopes to biological problems had been made
in the Medical School, especially through the efforts of Dx.
WiLliam Bale who had developed the necessary instrumentation.

The new program in ROCHESTER was called the MANHATTAN
PROJECT, a name designed to conceal its mission, which was very

highly classified in those days, and a name already adopted by
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the Manhattan District for the same reason.

The original staff of the PROJECT consisted of Dr. Warnren,
Dn. Andrnew Dowdy, Dr. William Bale, Dn. Luvifle Steadman, Mn.
Francis Bishop and M(ss Susan GLoven, all from the Radiology
Department, and Dxa. Hanodd Hodge from the Department of Bio-
chemistry and Pharmacology. Recruitment of staff proceeded
rapidly during the summer and fall of 7943 and later until the
total number of personnel during the war reached about 350,
some of whom were on military assignment.

Dr. Warrnen directed the local program in addition to ad-
vising the Manhattan District on its overall medical develop-
ment until NVOVEMBER 3, 1943 when he was commissioned Colonel
and appointed Chief of the Medical Section of the Manhattan
District with headquarters in Ock Ridge, Tennessee. In this
capacity he was responsible for all the health and medical act-
ivities of the Manhattan District and its contractors. Di.
Dowdy succeeded Dn. Warren as Chairman of the Radiology Depart-
ment and Director of the local PROJECT.

During the period of the war the ROCHESTER PROJECT had two
broad undertakings, one consisting of practical technical ser-
vices and the other research.

In its service function the ROCHESTER group analyzed the
periodic reports on medical examinations of personnel in the
Manhattan District plants all over the country. It also ad-
vised these plants on how to protect their employees by: (a)
determining "tolerance standards' for exposure to radiation and
toxic chemicals; (b) developing instruments to measure exposure;
(¢) measuring intensities of radiation and concentrations of
toxic dusts in plants; and (d) suggesting measures to make
operations safer.

Work at ROCHESTER was coordinated through Dr. Warren's
office with that of laboratories at the Universities of Chicago,
California, and Columbia, which had also undertaken Marhattan

District assignments, and with medical and industrial hygiene
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Dr. Joe Howland began his atomic career during the war as
a member of Colonel Warnen's staff at Oak Ridge. Later
he headed the Medical Division of the local Project.




workers at the production plants. The combined efforts of
these groups, with the effective cooperation of the operating
staffs, made possible the excellent health record of the

Manhattan District.
The war-time work, being new to almost everyone involved,
led on occasion to unexpected or amusing situations.

One time, for example, Das. Balfe and Enns were
assigned the task of determining radiation levels
at an QOhio plant which was devoted to production of
an alpha emitter. Because this radiation is difficult
to measure, they developed an apparatus of high sens-
itivity and proceeded to Ohio. On reaching the plant and
starting their measurement they discovered that the
radiation levels in the administrative offices of the
plant were so high that their instrument went off
scale. Clearly, the housekeeping in this plant had
fallen far short of ideal.

Another episode illustrative of the times involved ship-

ment of radioactive material.

Because there was some possibility that the
Germans might be producing, in atomic piles, radio-
active isotopes which could be spread on the ground
to deny safe access to troops, an experiment was
planned to obtain some data on how the exposure to
personnel would be related to the amounts of dispersed
radioactive material.

A curie of radioactive sodium of short half-life
was shipped by air by Dxa. Robfey Evans of M,I.T. for
the experiment. Dns. Warren, Bale and Hodge met the
shipment at the airport with a flat-bed truck piled
high with concrete blocks for shielding the container
which they thought might be emitting radiation be-
cause a curie was a colossal amount of radioactivity
in those days. Also, they took with them a long pole
with which the container could be carried at safe
distance from the bearers. The truck was parked near
the plane with the pilot in the cabin waiting to
resume flight. When the pilot saw the container
being borne on the pole and being carefully shielded
after deposition on the truck, he opened the window
and shouted, "My God! What's that? I have been sit-
ting over 1t all the way from Syracuse."

Actually, Robfey Evans, being an old hand even
in those days, no doubt shipped the material with ad-
equate shielding but the pilot was so alarmed that
after failing to receive answers, for security reasons,
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from the ROCHESTER group on what he had been sitting
over, traced the shipment. His report to the author-
ities resulted in suspension of air shipment of radio-
active materials for some months until a federal code
was established.

The experiment itself was conducted outdoors at
night to avoid curious onlookers with no great hazard
to anyone except Dr. Hodge. A young lady technician,
who had just started to work that day, was asked to
stay overtime to assist. When Da. Hodge delivered
her to her home at 4:00 o'clock in the morning, they
were met by an irate parent who, fortunately, was
ultimately reassured.

War-time security regulations were strict but conformity
soon became routine. Unless especially authorized, personnel
working on one topic in the laboratory were forbidden to dis-
cuss their work with those working on another topic. Guards
on duty around the clock admitted no one without an official
pass. Anyone who left his pass at home was escorted to the
front office for identification and issued a special pass for
the day, no matter how well he was known.

It may be apocryphal but it is said that Dean
Whipple decided to visit the Annex on one occasion
but forgot his pass and was refused admission by the
guard. The Dean, of course, had been cleared along
with other officers of the University who might be
involved in administering the contract so, from the
point of view of security regulations, he was a legal
visitor in his own domain - but not without his pass.



In August 1945 Colonel Groves presented to Presdident Valentine an
award from Manhattan District for services of Project to war effort

Looking on - L to R: Dn. Hodge, Dr. Dowdy, Col. Warren and Dn. Bale




2 B B B B 2 B B EE E BN N I N

POST-WAR ERA

On JANUARY 1, 1947 the newly formed United States Atomic
Energy Commission took over all contracts and facilities of the
tlanhattan District including the local program which was renamed
THE UNIVERSITY OF ROCHESTER ATOMIC ENERGY PROJECT. Since that
time the PROJECT has been responsible to the Manager of the New
York Operations Office of the Commission for fiscal matters and
to the Director of the Division of Biology and Medicine at the
Commission's Washington Headquarters for the conduct of the
scientific program. Association with the Commission's national
laboratories and other contractors is maintained by periodic
meetings at the various sites. In recent years the PROJECT has
been responsible to the Director of the Commission's new Division
of Nuclear Education and Training with respect to Commission-
supported educational activities.

When Dr. Dowdy resigned in DECEMBER 1947 to become Chairman
of the new Department of Radiology at the Medical School of the
University of California at Los Angeles, where Dr. Wavtem had
been appointed Dean after the war, it was decided to form, at
ROCHESTER, a new pre-clinical department of the Medical School,
the Department of Radiation Biology, to administer the contract
with the Commission. Dr. Hewry Blair was appointed Chairman
of the new department and Director of the ATOMIC ENERGY PROJECT
in JANUARY 1948 and he occupied these positions until he retired
in JUNE 1965 to be succeeded by Dns. William F. Newman and Asen
Rothstein as Co-Chairmen and Co-Directors.

The reasons for forming a new pre-clinical department were
that very few of the PROJECT staff were clinicians and that it
was expected, when war-time security restrictions became lifted,

integration of the activities of the PROJECT with those of the

rest of the Medical School would be largely at the indicated




pre-clinical level. The present name of the Department,
Radiation Biology and Biophysics, was adopted in 1965; the ad-
dition of Biophysics being for the purpose of describing one
of the major teaching and research interests in addition to
Radiation Biology.

The program of the Department underwent considerably more
evolution than is usual following the war. During the war, as
was mentioned above, in addition to the research programs,
other services were performed for the whole Manhattan District.
The research programs were restricted largely to problems as-
signed by the Manhattan District and all reports and publications
were highly classified and were distributed only to those other
components of the Manhattan District that had need to know
their content.

When the Commission assumed jurisdiction in 1947, it estab-
lished a new organization, the Health and Safety Laboratory in
NVew York City, which took over all the service functions of the
PROJECT leaving only research and consultation. To these were
soon added an educational program and the administration of a
fellowship program in Industrial Medicine. The overall mission
of the PROJECT remained, as before, to develop information and
to provide instruction on the biomedical problems of nuclear
energy development.

Meanwhile, the security classification of research topics
in biology and medicine was lifted rapidly until by 7950 virtu-
ally all of the local programs were unclassified. This per-
mitted, for the first time, free exchange of information with
the rest of the Medical School and free access to the labora-
tories by those other than employees with clearances. Other
important effects of declassification were that the accumulated
war-time research results could be published in the open liter-
ature and an educational program open to both foreign and do-
mestic students could be undertaken.

Additions of space were required for the teaching program

"
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constructed in 1966, adjoining 0 Wing




Aerial view of Medical Center ca 1952
A - Medical School Annex; B - 0 Wing

Annex (ca 1962) after addition of third floor to B Wing
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and for extension of the research programs. As mentioned above,
the building occupied by the Department on the north side of
Elmwood Avenue is called the Medical School Annex, or just the
Annex. It now consists of three wings, A, B, and C. Wing A,
9700 sq. ft., was constructed in 71942 by the University to house
high voltage X-ray equipment for testing castings for the Armed
Forces as previously mentioned. Wing B, originally 15,000 sq.
ft., and Wing C, originally 19,000 sq. ft., were built by the
Manhattan District in 1943 and 1944. Education space, O Wing,
53,000 sq. ft., was built by the Commission as an addition to
the Medical School in 1950. A tunnel under Elmwood Avenue con-
nects this building to the Annex. Additions to B Wing of the
Annex have been: the Alpha Laboratory, 6,000 sq. ft., in 718562;
a third floor, 5,200 sq. ft., in 1961; and a low level counting
facility, 600 sq. ft., in 1964. 1In 1961 900 sq. ft. were added
to C Wing for flash burn studies. A radiocactive storage vault,
200 sq. ft., was constructed off the fumnnel joining the Annex
and the Medical School in 1961. All of these additions were
built by the Atomic Energy Commission. During 1965 and 1966
additions to O Wing of the Medical School totaling 50,000 sq.
ft. were constructed. These consisted of an underground ra-
diation facility off the tunnel and an eight-story builing,
00 Wing, adjoining O Wing and containing laboratories and
lecture rooms. The total space occupied by the Department
by JANUARY 1367 was approximately 160,000 sq. ft., exclusive
of storage.

Upon completion of the new building, a conference room
in 00 Wing was named the CHARLES L. DUNHA4 ROOi1 in honor of
Chartes L. Vunham, Chairman of the Division of Medical Science,
National Academy of Science MNational Research Council, who was
associated with the Division of Biology and Medicine of the
Atomic Energy Commission from 1949 to 1967 and was Director

of the Division from 19586 to 1367.
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The Department Library in O Wing, which had to be remod-
eled because of the new construction, was named the HENRY A.

BLAIR LIBRARY in honor of the first Chairman of the Department.
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Dn. A. Rothstein, Drn. H. A. Blain
and Dn. W. F. Neuman
at dedication of "Blair Library"
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STAFF

The total personnel of the Department usually numbers
about 340, including approximately 260 full-time employees,

30 student assistants, and 50 other students and fellows. The
academic staff, including 14 to 17 technical associates, usu-
ally numbers about 70.

Owing to the breadth of the teaching and research pro-
grams, the faculty represents a wide diversity of training and
interests. These include biochemistry, biology, biophysics,
chemistry, engineering, health physics, physiology and toxi-
cology. Many of the research problems in the Department
require the application of various groups of these disciplines
for their solution and the teaching program requires elements
of them all.

The faculty has tended to remain relatively stable, par-
ticularly at the senior levels. About 20 of the current faculty
(listed in the Appendix) have been on the staff since before
the present Department was formed in 7948,

Six supervisory members of the Department have died while
in office. Dx. S. Lee Crump, head of the Statistics Section
for about 14 years, died in APRIL 1963. Dr. ELLLot Maynanrd,
who served on the staff for about 20 years and who was head
of the Chemical Toxicity Section, died in MARCH 1964. Mn.
William L. Downs, who joined the staff in 1944 and made large
contributions to studies of toxicity, died in APRIL 1967. Mx.
Carnson M. Jarwis, who served ably as Business Manager for about
15 years, died in JULY 1961. Mr. Nomman Qakes, who supervised
maintenance for nearly 20 years, died in AUGUST 1962 and his
successor, Mr, CLanence Fullern, died in AUGUST 1966,

It is not possible, in a reasonable amount of space, to

list the particular contributions to the program of various
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individuals. This is particularly true of the supporting staff,
business, mechanical, and technical, who were unusually numer-
ous because the Department has always maintained its own serv-
ices separate from those of the Medical School. 1In the Appen-
dix, however, are listed the names of all the staff members

who were authors of Departmental publications along with the
names of those in other departments or at other organizations
who collaborated in the publications from the beginning of the

PROJECT up to JANUARY 1967.
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Dr. E. A. Maynand, Drn. A. Rothstein, Dr. J. N. Stannard,
Dn. H. C. Hodge, Da. J. K. Scott and Dn. W. F. Neuman
in 1958
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EDUCATION PROGRAMS

Dn. Hodge remained ia charge of the Division of Pharma-
cology of the Medical School when it was transferred from the
Department of Biochemistry in 1946. The reason for the trans-
fer was that most of the personnel in Pharmacology were then
employed on the PROJECT and carried out all their research act-
ivities theve The Division of Pharmacology became a division
of the Department of Radiation Biology when it was formed in
1548 and remained so until it became a separate department in
1958.

Until the Department of Radiation Biology was formed, the
principal medical teaching responsibility of the PROJECT was
in Pharmacology although various individuals took part in some
other courses. Graduate work in Pharmacology and Biophysics
was carried on but at a low level because of the classification
of thesis research and the paucity of candidates during the
war. However, only a small part of the PROJECT staff was in-
volved in teaching and when the Department of Radiation Biology
was formed, there was considerable enthusiasm for starting
greatly expanded graduate teaching programs in the biomedical
fields of interest to the Commission.

In 1948 the Commission inaugurated a fellowship program
in Health Physics. Vanderbilt and ROCHESTER were selected as
the initial training schools and Oak Ridge National Laboratory
and Brookhaven National Laboratory were chosen to supply prac-—
tical experience to the fellows in the summer following the
academic year.

The Department developed, in 1948-49, a curriculum for
these fellows in Radiation Biology, Radiological Physics, Indus-
trial Hygiene and Toxicology, and Statistics. A general course

in Tracer Chemistry was begun at that time.
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The following year a program in Industrial Medicine
was developed in collaboration with Eastman Kodak Company phy-
sicians and representatives of some other industrial organiza-
tions. This was to accommodate holders of a new fellowship in
Industrial Medicine first offered by the Atomic Energy Commis-—
sion in 7940.

During the academic year 1950-51 the expanded graduate
program was well under way with 57 students in various special-
ties in Health Physics, Radiological Health, Industrial Medi-
cine, Radiation Biology, Biophysics, and Pharmacology.

The program in Industrial Medicine was taken over by the
Department of Preventive Medicine and Community Health when it
was formed in 71958 and the newly formed Department of Pharma-
cology assumed responsibility for graduate work in Pharmacology
the same year.

This left the Department of Radiation Biology with gradu-
ate degree programs in the two fields, Radiation Biology and
Biophysics, which it retained alone until 1965 when a degree

program in Toxicology was developed in collaboration with the

Department of Pharmacology. This program was initiated in 1966.

Since the expanded graduate program was begun in 719560 it
has undergone considerable evolution both because of widening
interests of the faculty and because of various requests for
training in the nuclear energy field. One of these requests
was for basic training of physicians in preparation for assign-
ment to nuclear powered submarines. Another came from the
Defense Atomic Support Agency for training of physicians and
health physicists to deal with radiation health problems in
the various Armed Services. Considerable demand came from
foreign nationals whose countries were planning atomic energy
development.

Most of these special training programs were of one-year
duration and were largely didactic. Consequently, although the

faculty appreciated the need for rapid increase of specialists
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in radiation health, they looked forward to a decrease in this
type of short-term instruction in favor of an increase in Ph.D.
programs with concomitant emphasis on research. This change
gradually took place partly because numerous programs for ra-
diation health specialists were developed in other schools and
partly because more good candidates for advanced training be-
came available.

In anticipation and in promotion of this change, more gen-
eral graduate courses were introduced beginning in 19,%-64 with
Physical Chemical Principles in Medical Science and Physico-
Chemical Principles in Pharmacology. Various changes and add-
itions were made from time to time in the original curriculum,
especially in the fields of aerosols, toxicology, radiation
detection electronics, and biological effects of radiation.

With the award of a Biophysics Training Grant from the
U. S. Public Health Service in JANUARY 1963, the scope of
teaching was broadened to emphasize the cellular and molecular
aspects of this subject previously largely confined to radia-
tion biophysics.

In 7965 the whole curriculum was revised and extended with
the main objective of providing three parallel, although not
mutually exclusive, Ph.D. programs in Radiation Biology,
Biophysics, and Toxicology. Most of the special courses in
subjects related to radiation health were retained but with the
expectation that those not incorporated in the Ph.D. programs
would be reduced to a level of providing only necessary supple-
mentation to the basic Ph.D. curriculum which would also be
used for students in radiation health as far as was appropriate.

In recent recruitment of new staff members, attention has
been paid to additions of disciplines which will strengthen
the new curriculum.

With the acquisition of additional space 1t is expected
that the graduate student population, which has been about

70 to 80 in recent years, will be increased to about 100 and
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that the proportion of Ph.D. candidates, which exceeded one-
half for the first time in 1964, will increase further.
Including those registering in 1967, there have been 799
graduate students in the Department since 1948. A substantial
number of these on one-year programs were not degree candidates
and many others are still in residence. Degrees awarded up to
1958 in Pharmacology and for the whole Department up to 1967

are as follows:

Field _ Degree
Ph. D. M.S.
Biophysics a6 11
Radiation Biology 55 256
Pharmaco logy 25 20
Total 106 287

The preponderance of M.S. degrees in Radiation Biology
arose from the practice of awarding this degree to those who
" satisfied degree requirements in radiation health programs.
Recipients of the various degrees are listed in the Appendix.

Throughout this period the Department made very substan-
tial contributions to training in the field of radiation
health both here and abroad. It was also instrumental in the
development of a body of scientists skilled in the application
of the new methods provided by atomic energy and to the eluci-
dation of problems in the biomedical field.

During several recent summers a new educational experiment
sponsored by the AEC Division of Nuclear Education and Training
has been carried out. This involves giving summer appointments
in the laboratory to about two dozen undergraduate college
sophomores and juniors to provide them with the opportunity of
determining their possible interest in pursuing careers in
scientific research. Students of very high quality have been
available from wide areas of the country. The experiment ap-
pears to be a success in terms of the enthusiasm and diligence

of the students but whether it will lead more good students
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into scientific careers cannot, as yet, be determined.

At the other end of the scale, the Department has made
considerable contribution to research training at the post-
doctoral level with candidates from both the United States

and abroad.
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RESEARCH

Most of the research during the war and for some time
afterward was devoted to answering urgent questions raised in
atomic energy production facilities on the toxicity of materi-
als and the biological effects of radiation. Associated devel-
opment of instrumentation was undertaken as it was required.
When publication was permitted, a large portion of this work
was reported in six volumes of the National Nuclear Energy
Series printed by McGraw-Hill in the early 1950's. Four of
these volumes were entitled, "Pharmacology and Toxicology of
Uranium Compounds'. Another was on "Biological Studies with
Polonium, Radium and Plutonium" and still another on the
"Biological Effects of External Radiation'. The material in
these volumes has been used very extensively to provide guide-
lines for the protection of workers at the many installations
involved in atomic energy development.

Subsequent studies in these fields were reported as in-
dividual papers except that later work on polonium was publish-
ed in 1964 as a supplement of some 400 pages to the journal
Radiation Research under the title '"Metabolism and Biological
Effects of an Alpha Particle Emmitter, Polonium-210'". This
serves as a prototype of the study required to evaluate the
effects of an alpha-emmitting radiocactive material.

More recent studies of uranium toxicity involved exposures
of dogs and other species for periods as long as five years to
insoluble compounds to determine whether they were injurious
to the lungs and associated organs after long retention.

Major efforts have also been devoted to determinations of
the toxicities of beryllium, fluorine, radon, thorium, zir-
conium, mercury, strontium-90, and phosphorus-32. The toxici-

ties of a number of other substances including heavy metal
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carbonyls, indium, thallium-204, and iridium-192, have been in-
vestigated to a lesser extent.

During the war and for some time afterward two programs
on the genetic effects of ionizing radiation were carried out
in collaboration with the Biology Department. One of these,
directed by Dr. Cunt Stern, was on the rate of mutation of
fruit flies as a function of dose and the other, directed by
Dr. Donald Charles, employed about one-half million mice to
determine the rate of dominant mutations as a function of dose
in this species.

Much post-war work on the biological effects of external
ionizing radiation has been carried on. One of the larger pro-
grams is a study of the effect on the fertility of male dogs
of radiation levels at, and slightly above, those judged to
be permissible for human exposure. This is a lifetime study
which will probably last about 18 years - into the late 1280's.

Considerable other work on dogs has been devoted to at-
tempted therapy against radiation injury, rates of recovery,
evaluation of late effects of exposure, and the differences
between whole- and partial-body exposures.

The rat has been used extensively in studies of tissue
injury and recovery, metabolic changes, life-span shortening,
and other late effects of exposure. Other species such as
rabbits, guinea pigs, and fruit flies have been used to a less-
er degree in studying various problems.

Two programs involved studies of the effects of radiations
other than ionizing. One of these, done in collaboration with
members of the Department of Surgery, determined the effects
in swine of thermal energies in the range of those which cause
flash burns when emmitted by atomic bombs. Part of this work
was done with actual bombs during tests in Nevada and in the
Pacific. The other program was to evaluate the possible in-
jurious effects of exposure to the microwave radiation used in

radar. This was carried out under the auspices of the Air

ned
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Force at Rome, New York,

During the war and for some time thereafter, as was indi-
cated above, the principal research questions posed to the
Department related to determination of toxic levels of radi-
ation and of toxic materials. Research to provide direct an-
swers to such questions involved exposures to these agents of
various species of animals in numbers large enough to yield
answers of statistical significance. Although in studying
these problems the fundamental biological mechanisms involved
were not neglected, they could not be given principal attention.
Accumulation of knowledge of toxic effects through the years
has greatly diminished the necessity for quick practical an-
swers and has permitted the research program to evolve to the
stage in which the search for fundamental biological informa-
tion can be made paramount. This change in character of the
research programs has made them much more productive and sat-
isfying scientifically and more appropriate as an adjunct to
the training of students in fundamental areas.

As a result of this development, very productive invest-
igations of the physiology, biochemistry, and structure of
bones and teeth evolved from earlier studies of the toxicity
of the bone-seeking heavy metals. Efforts to elucidate the
action of toxins on cells similarly gave rise to considerable
advances in knowledge of basic cellular mechanisms. Problems
associated with the entry of toxic materials into the body,
particularly by inhalation, and their distribution and ex-
cretion have led to gaining much knowledge about the prop-
erties of aerosols and dusts, on how they are deposited in the
lungs, on how they are absorbed or excreted from the lungs, on
how those portions absorbed are transported in body fluids,
and on how they are ultimately retained or excreted by the
body. The vulnerability to radiation of the blood- and sperm-
forming mechanisms led to extensive studies of these systems.

Because it can be controlled in degree by appropriate dosage,
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radiation injury, in general, has provided a means of gaining
exceptional insight into living processes at all levels from
the cellular to that of the whole organism.

In support of biological programs, significant advances
have been made in such diverse fields as aerosol measurement,
analytical and biophysical chemistry, radioautography, electron
microscopy, radiation dosimetry, radiation measurement, and
nuclear magnetic resonance.

Radioactive isotopes, one of the most useful products of
the atomic age, have become commonplace tools in biological
research and in medical diagnosis and therapy. Two areas of
their use in topics not previously mentioned are studies of
the metabolism of proteins and diagnosis and possibly therapy
of cancer. Important advances in knowledge of the formation
of various species of proteins have come from radioactive
labelling of their building blocks, the amino acids. In cancer
work, antibodies to fibrin, one of the blood elements, will
deposit selectively in certain cancers carrying with them
sufficient radioactive iodine to permit easy localization and,
it is hoped, possible therapy of the cancer.

While most of the research both during and after the war
was carried out locally in the PROJECT or in collaboration with
other departments of the University, there were some notable
exceptions. The first of these was a collaborative program with
the Biochemical Research Foundation, Newark, Deleware, directed
by Dr. ELlice McDonald.

One of the problems of early concern was the biological ef~
fect of neutrons. A source of neutrons was available locally
owing to the generosity of the Physics Department in allowing
the PROJECT free use of its original small cyclotron. However,
although the output of this machine was quite suitable for in-
strument calibration and various other purposes, it was not great
enough for exposure of large animals. Therefore, a program was
set up with the Biochemical Foundation which had a larger cyclo-

tron designed especially for biclogical work. The Foundation
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exposed various species of animals to fast neutrons daily for
about a year and studied the resulting gross pathology. The mi-
croscopic pathology and hematology studies were done at
ROCHESTER.

Beginning with the Bikini{ bomb test in 1946, individual
staff members have participated, as part of the health and safetyv
groups, in many of the tests in Vevada and in the Pgeifie. In
addition, PROJECT personnzl have conducted nine biological exper-
iments in the field. Five of these were the observations of the
effects of flash burns on svwine, mentioned previously. The other
four were studies on various species of animals of the effects of
inhalation of radioactive particles released by the non-nuclear
detonation of plutonium weapons and by melting reactor fuel ele-
ments. Robert Wilson, who played an important role in these
latter studies, enjoved the opporturiity afforded by the desert

test sites to add to his collection of rattle snakes,
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Personnel from the Project and other departments of the University who
attended bomb tests at Bikini in 1946 as part of Health and Safety Group

L to R - Front Row: Sgi. G.H. Tishkof§, Capt. R.J. Buettner, Col. S.L. Warren,
Capt. F.A. Bryan, F.W. Bishop, Dn. G.P. Bewy, J.E. Hoffmeisten; Second Row:
Dn. P. Guptill, C.J. Spiegf, Dn. S.H. Bassett, Dn. J.J. Monton, J.F. Bonnen,
F.L. Esfen, H.C. Hodge, G. Dessauen, Dn. H.E. Pearse; Third Row: H. Memmagen,
R. Hayes, R.M. Fink, A. Zuehlke, J.B. Hunsh, G.A. Boy

IEEEEEENENUENREREN,




APPENDIZX

List of Authors and Co-Authors of Publieations
from Project up to 1967

Current Faculty Members as of January 1, 1968

Degree Recipients through 1967

T EH EH HEHEEEEEEREEDEE R W




Ackemman, H.
Ackemman, 1. B.
Adams, M.
Adams, S.
Adams, W. S.
AdLen, D. L.
Adolph, J.
Ahufa, M.
Aldridge, W.
Alderman, 1. M.
Aledont, L. M.
Allen, R. P.
Allen, R. 0.
Alling, E. L.
Alpent, S.
Altland, P. D.
Altnan, K. 1.
Andenson, J. R.
Andernson, L. L.
Andros, G.
Anget, C. R,
Angelt, M. A. K.
Angleten, G. M.
Anchern, V. E.
Aumsthong, R. D.
Aumstrong, W. D.

Aumstrong, W. MeD.

Avoyave, G.
Ashenourg, N. J.
Ashton, J. K.
Aswonth, B. J.
Astcll, B. D.
Averny, J. K.
Axefrod, L. R,

Baily, N.
Baan, W. J.
Bate, W. F.
Bales, H., W,
Barken, R. F.
Barwnen, H.
Barnes, S. W.
Bannett, T. B.
Baar, 1. A.
Banett, R,
Barron, E. S. G.
Bassett, S. H.
Basso, J. A.

_24-

AUTHORS AND
CO-AUTHORS

Bates, D. V.
Battaglia, J. A.
Baum, J. W,
Bauman, A. W.
Baxter, R. C.
Bazernque, P. M.
Behninger, A. J.
BelLiles, R. P.
Belt, J.
Belluscio, P. R.
Benjamin, J. A.
Bennett, L. R.
Bennett, R.
Bennett, V. C.
Benson, R. E.
Berg, G. G.
Berghout, C. F.
Berke, H. L,
Benkley, K. M.
Berkowitz, H. L.
Berndinern, W. P,
Bernand, S. R.
Berny, J. F.
Beyer, G. T.
Bibby, B. G.
Bickmore, J. T.
BihkLen, 1.
Bihlen, L.
Biltz, E.

Bink, R. E.
Bishop, C. W.
Bishop, F. W.
Bjornenstedt, R,
Black, B.

Black, S. C.
Blain, H. A,
Blake, R. L.
Blakney, R. M.
BLanchet, J. H., Jn.
Blandau, R. J.
Bleasdale, J.
Bless, S.
Bloor, W. R.
Bfg, C. G.
Boand, F. A.
Bocie, R. D.
Boecken, B. B.
Bonnern, J. F., Jnr.



http:Be.ye.Jz
http:BVtune.Jz
http:Be.Jz.k..te
http:Be.hJz.iVlge.Jz
http:BaJz.k.e.Jz
http:AVlCVl.Ol

.
Bonnern, G. Chen, P. S., Jx.
Booth, C. Chiquosne, A. D.
Bonle, A. B. Chowdhuny, A. -
Bosmann, H. B. Chnistian, R. M.
Bowdfer, A. J. Chit, F. €,
Box, €. J. Church, H. W, -
Boyd, E. S. Clark, R. K.
Boyd, G. A. CLarnk, R. S.
Boyd, J. Chank, 'R T, I8,
Boyle, F. P. CLarkson, T. W. -
Bradgond, W. L. Claus, C. J.
Bramfey, R. Clayton, J. W., Jn.
Brand, J. S. Cleatl, 3, F: .
Brandt, A. E. Cleveland, R. S.
Brayen, F. T. Cloutien, P. F.
Brent, R. L. Cloutien, R. -
Brodie, D. C. Cobler, J. G.
Brothens, G. B. Coco, 8.
Brown, B. Coelho, M. A.
Brown, J. B. Coghlan, E. R. -
Brown, T. Cohenour, L. B.
Bruce, A. K. Coleman, A.
Bruce, M. CoLeman, R, D. -
Bruce, R. A, Colgan, IJ.
Brudevold, F. Colhien, V.
Buws, F. H. Collin, R. L. -
Bruton, W. Collyns, B.
Bueget, T, . Colodzin, M.
Buchanan, J. M. Colwill, J. M.
Burke, W. T. Conley, J. .
Contrenas, M. A.

Cabot, C. Cool, W. S.
Calkins, M. C. Coopen, B. J. -
Campbetl, H. S. Cooper, P. H.
Campbell, W, Coopersmith, A, .
Cantarow, A. Coonan, L. i
Caplin, S. Copeland, E. S. '
Carlson, A. B. Cotton, W. K.
Carnpenten, C. M. Cottone, M. A.
Cann, M. Coulten, M. P. .
Carnsten, A. L. Cone, Gy 3
Caruso, F. S. Coye, R. D., In. t
Casarett, A. P. Craddock, C. G., Jn. .
Casarett, G. W, Craig, D. K.
Casanett, L. J. Chain, R. C.
Casarett, M. G. Crnamen, L. M.
Caspant, E. Cravern, B. N. .
Cedans, N. Crociata, M.
Chafgee, E. Crookston, J. H. =
Chapman, B. Crnoss, A. C. .
Chantes, D. R. Crnoss, R. :

_25_

———— S



http:ClLave.fL
http:C{;'Le.ti
http:ev'Le.ti
http:COOpe.lL
http:Coble.fL

A B B R BB EEREEREEEEERR?

Crossland, R. S.
Crump, S. L.
Cuces, M. R.
Cuced, M, W.
Cuddihy, R. G.
Cusson, K, V.

Dagiuman {Lan, R.
Dant, A. H.
Dailey, M. E.
Dale, P. P.
Dalton, C.
Dancewicz, A. M.
Danley, R. A.
Dauthebande, L.
Dauvces, f.,
Davas, J.
Dav&é K.
DaVLA K.
Dau&é R.
Davas, T.
Davis, W,
0ebottAA 0. J.
deKnudt, G.
Delalla, V.

De La(/efzqne L.
DellaRosa, R. 7J.
Demis, C.

Dem(/s, D. 1.
Desis, V.
DeMott, D. W.
DeNardi, J.
Dent, C. E.
Desiderndto, M. A,
Dessauern, G.
DeVoldre, J. 7J.
Dewey, P. A.
Dewey, W. C.
DiChino, G.
Dinse, A. G.
DiPasqua, A. C.
DiStegano, V. F.
Dittman, D.
Djuwlé, D.
Dodyk, F.
Dohenty, D. G.
Dohe, J. M.
Doke, N.

Doran, E.
Dounce, A. L.
Dowdy, A. H.

vE M

<Dl

Downs, W. L.
Dowse, C. M.
Dnresel, P. E.
Duf gy, B. J., Jn.
Dwihaim, L.
Dus tan,
Dutton,
DAM'.g!Lt,
Dygent,
Dygent,
Dziuba,

M.

P.

U)'UIFT\)—(‘)O

P.

Eben, 7.

Ebert, J. J
Eddy, H. A.
Edwands, V. M.
Egawa, J.
Esenbud, M.
Eldredge, D. M.
EL-Tamami, M. VY.
Ety, J. 0.
Emeny, A. J., Jn.
Enmel, V. M.
Enns, T.
Epstein, B.
Exickson, J. 0.
Eniksen, N
Ewst, H.

Envin, D. M,
Eslen, F. L.
Estabrook, R. W.
Evans, T. C.

Failla, G.
Faleconen, 0. W.
Falkenhein, M.
Falkenheim, R.
Fanchen, J. A.
Fanda, P, E,
Faaki, LI &
Fassett, D. W.
Feldman, 1.
Feltman, R.
Fenn, W. 0.
pegtas I
Field; 1. B.
Fink, K.

Fink, R. M.
Finschein, H. E.
Fisch, S.

Fish, B. R.



http:FM.6e.tt
http:FCmc.ne.fL
http:E.6le.fL
http:Dau.tJLe.ban.de

Flagg, J. F.

Fleisch, H.
Fleming, R. W.
Flick, J. 7.
Fosdick, L. S.
Frank, P. B,
Frankef, 0. R.
F,mzan E. L.
F)LQ@/L, R. M.

Frenkel, A. W.
Friedbeng, K. D.
Friend, J. P.
Frisch, M.
Fullen, M. E.
Fumman, N. H.
Furth, F. W.

Gabourel, J. D.
Gabrio, B. W.
Gallimore, J. C., In.
Gans, F. M. G.
Ga/udnen 2. E,
Garvido-Pinson, G, C.
Gates, A. A.
Gates, E.

Gatzy, J.
Gaundern, R.
Gazioghu, K.
Gehrmann, G.
Genben, G.
Genben, G. B.
Genschman, R,
Gibb, F. R.
Gidlda, J. E.
GiLt, S.
Gitedman, H. 7.
Giunta, P. D.
GKaAéen 3. R
Glegg, R s
GLicksman, A. S.
GLoven, J. N. -
GolLdman, M.
Goldstein, D. A,
Goldstein, R.
Goodland, R. L.
Goodman, J. W.
Goodson, L. L.
Gondon, E. R
Gordon, L. H.
Gorham, A. T.
Gokset, S. A

-

Gosselin, R. E.
Grace, J. L.
Grachus, T.
Gray, E. LeB.
Ghreen, M.
Greenbeng, L. J.
Greenstein, E. T.
Grnier, R. S.
Grimaldi, A. J.
Grobman, A. B.
Gruschow, 7J.

Haberland, G. L.
Hadgt, . €.
Hahn, E. W.
Hald, P. M.
Halt, . #,
Hawmond, W. E.
Hanavan, H. R,

Hansen, C, L., Jnr.

Hardy, H. L.
Hargrnave, P. A,

Haroutunian, L. M.

Harpen, P.
Hannis, P.
HannLA, M
Harnnis, W.
Hauvuison, W.
Hant, L. 8.
Hanvey, R. A.
Hawood, J. H.
Hatch, T. F.
Hausmann, E.
Haven, F. L.
Havill, J. R.
Hawkins, D. R.
Haydock, T. C.
Haydon, H.

Hayes, A. D.
Hetn, T. W,
Helmkamp, R. W.
Hempedmann, L. H.
Hendenson, B. J.

Hendrickson, M. W.

Hernling, F.
Hewctt, R. R.
Heyen, L.
Hilcken, J. A.
Hinshaw, J. R.
Hodge, H. C.
Hodkinson, J. R.

v

D.
I

B

J

[—



http:He.nd!{,tc.lu
http:He.nde.MO
http:HafLpe.fL
http:Gtwl1a1.ck
http:Gtove.tt
http:GVtbe.fL
http:Gaw1de.fL
http:Fu.il.e.fL
http:F/L~e.nd

a2 EEEEREEREEERER R/

Hogg, L., Jx.
Holaday, D. A.
Hollern, J. W.
Hoopenr, D. C.
Homne, S.
Honton, C. A.
Howe, R. E.
Howland, J. W,
Hutt, T.
Hunten, H. B.
Hunsn, J. B.
Hwwiitz, L.
Hutchinson, E. D.

Inda, F. A.
Ingram, M.
Innes, J. R. M.
Issac, S.

ITzzo, J. L.
Izzo, M. 7.

Jacobson, B. L.
Jenkins, D. W.
Jennings, D. H.

Jespersen, H, W., IJn.

Jespersen, J.
Jiminez, F.
John, D. W.
Johnson, K.
Johnson, L.
Johnstone, D. E.
Jenes, E. B.
Jones, J.
Jordan, H. C.
Jongensen, B.
Jung, C. VY.

Kanwisher, J. W,
Karr, J. W.
Katz, R.

Kaye, S. V.
Kearny, F. V.
Kegan, L. S.
Kell, E.
Kendall, K. A.
Kennes, F.
Kentesz, 7. 1.
Kese£, R. C.
Kewtmann, E. H.
Keutmann, { T.
Kimbalt, C. P,

-728-

Kingsley, H. D.
Knight, K.
Konnenth, A.
Konno, K.

Kosel, G. E.

Kos zalka, J. M.
Koszalka, T. R.
Koval, L.
Kowlessarn, 0. D.
Krasavage, W. J.
Knebs, C. A.
Kreig, D. R.
Knemer, W,
Kresge, M.
Krolak, L. 7J.
Kunath, P.
Kurohana, S. S.
Kusnetz, H. L.

LaBelle, C. W.
LaCelle, P. L.
LaFrance, L. J.
Lamm, M.

Lamson, B. G.
Lo, T. H.

Lane, K.

Lankau, C. A.
Lankau, C. A., Jx.
Larnabee, C.
Laskin, S.
Laskowski, E. 7J.
Laties, V. G.
Lauenstein, K.
Laush, G.
Lautenbaci, K. E.
Lavin, M.
Lawrence, J. S.
Leach, L. J.
Leany, D. E.
Leathem, J. H.
Lehmann, E. E.
Lehnent, S. M.
Leighton, A.
Lennox, E.
Leone, N. C.
Lenman, B.
LeSher, M. F.
Levd, H.
Levinskas, G. 7J.
Lewcs, L.

Lie, R.


http:kolJJ!.Ju
http:aJr.fl.ab
http:Ke.ll.tu
http:Je.J.Jre.Me.Vl
http:IVlgll.am
http:u.n.-te.ll
http:Hoore.ll

Light, A. E.
Little, K. D.
Little, M. F.
Lobena, R
Loewenstein, B.
Logstrnom, J. E.
Looney, W. B.
Lovaas, A.

Lovejoy, F. W., Jxr.

Low, R. 7.
Lyon, J. L.

Maas, R.
Magos, L.
Maier, J. G.
Madillie, H. D.
Main, E. R.
Mann, W.
Manrodt, S.
Margoliash, E.
Marinettsi, G.
Markham, 7.
Marrack, D.
Marsh, A.
Marnshall, V. F.
Marti, N.
Mamn, .
Martin, B. A.
Marxtin, G. R.
Mason, K. E.
Mason, W. B.
Mastens, R. E.
Matthews, W. B.
Mattoon, J. R.
Maynard, E. A.
McCauley, H. B.
McConnell, K. P.
MeCredie,
McDonald,
McDonnel,
McGovern,
McKane, A.
Meg&ﬂ&an V.
Megirnian, R.
Mehrhof, E

Meien, D. W,
Meien, R. C.
Meisenzahl, C. J.
Mesrcen, T. T.
Mermagen, H.
Metealf, R. G.

OoOm=D
~A =

-Fq

Metzgen, G. V.
MLchaeﬁéon S. M

(e}

b
~§- . .
g

Minen G.y IR
Mohney, 3.’B.
Monture, E.
Monty, K. 7J.
Moonre, R.
Morales, R. L.
Morgan, B. H.
Morgan, H. R.
Morken, D. A.
Mornrnisey, J.
Mornison, M.
Morrow, P. E.
Morton, J. H.
Mornton, J. J.
Moss, A. 7.
Mwlryan, B, 7.
Munden, C. H.
Murnlin, J. R.
Murphy, N.
Murphy, G, W.
Mutschler, L. E.
Myens, H. M.

Necdlinger, R. L.
Neugeld, H. A.
Neuman, M. W
Neuman, W. F.
Nevin, R. B.
Nielsen, G.
Noonan, A. M.
Noonan, T. R.
Norgren, P. E.
Nonth, C. A.
Novitshki, E.
Nussbaun, E.

r



http:MV1Yl1age..Vl
http:Me..0~e..Vl
http:Ne..u..6e
http:NudUVl.ge
http:MQVoVl.nu
http:MM;te..tc
http:Mo.tc.k.e..Vl
http:el,1Je..Vl

A I B B B EEEREEREEENm

Nyhotm, R. S.

Oberg, H. A.
0'Brien, J. A.
0'Brien, J, F.
0'Brien, M.
0'Connell, P. W.
Odland, L. T.
Okada, S.
0'leany, J. C.
0'leany, J. F.
0'leany, J. 7J.
OLson, J. P.
Oreutt, J. A.
Onthey, G. F.
Osterhoudt, 7.
Otis, E. M.
Ovens Laugh, C.
Oventon, D. E.

Panner, B. S.
Papadopoulou, Z.
Papageornge's, N., Jxn.
Parker, J.
Panks, H. F.
Passow, H.
Pattenson, F. S.
Payne, F. W.
Payne, J. T.
Peachey, L. D.
Pearse, H. E.
Pearson, R.
Pekola, J. S.
Penikas, V. T.
Penney, D. P.

Perkins, J. B.
Perny, J. K.
Petens, P. A.

Petropoulos, M. C.
Pettengill, A, G.

Piatt, D.
Plccinilie, A.
Pifer, J.
Pillemen, L.
Platt, J. B.
PLosscone, R. P.
Polley, H.
Pories, W. J,
Potten, J. L.
Potien, J. P,

Pozzani, fl. C.

-30-

Prankend, T. A. 7J.
Predmone, C.
Preston, K., Jr.
Pretlow, T. P.
Provoost, A. T.
Pulliam, J. A.
Putnam, T. E.

Quinlan, W. J.,Jn.
Quinn, G. P.

Raabe, 0. G.
Radakovich, M.
Rahn, H.
Ramsey, G.
Randall, C.
Rausa, G. J.
Reed, €, F.
Reilly, C.
Reinharndt, G. E.
Rekens, P. E.
Remsen, N.
Remy-Defraigne, J.
Rene, R. M.
Reutern, A. M.
Reynolds, R. C.
Reynolds, W. F.
Rhodes, R. C.
Richmond, J. E.
Rieden, A.
Riley, R. F.
Robents, C. J., Jn.
Robents, E.
Robinson, R. A.
Robscheit-Robbins, F. S.
Rodgens, IJ.
Rohwen, P. S.
Roncone, A.
Root, R. E.
Rose, R, G.
Rosenzwedly, W.
Ross, M. H.
Rossi, H. H.
Roth, R. E.
Rothe, W, E.
Rothemmel, J. J.
Rothstein, A.
Rothstein, M.
Rousen, G. L.
Rouvina, J.
Rowe, V. K.


http:Potte.tr
http:iUe.me.tr
http:Pe.ttr.op
http:R-<..e.de.tr

-

Rowe, W. B. ShiLen, J.
Rowland, R. E. Shively, J. N. .
Rowley, J. Shourie, K. L.
Rubin, P. Shrien, 7.
Rugh, R. Siegal, G. '-
Rushing, D. E. Siegel, L.
Russel, E. R. Sikov, M. R.

Silbenstein, H. E.
Sachen, G. A, Simon, G. A. -
Sadouk, P. Sippel, T. 0.
Salerno, L. L. Slaten, 1. H.
Salisbury, P. Slonimski, P. P. -
Salomon, K. Smith, C. G.
Salvatore, J. Smith, D. S.
Same, E. Smith, D. W. -
Sambodg, 1. M Smith, F. A.
Sanders, A. P. Smith, G. A,
Sandens, C. L., Jn. Smith N. B.
Sangilippo, S. 7. Smith, P. H -
Sanford, R. A. C. Smith, W. K.
Sarcione, E. 7J. Smith, W. W.
Saunon, P. Smull, K -
Schardg, T. G. Snape, W. J
Scheen, K. Span, 1. L.
Schepantz, A. 1. Sparks, A. F.
Schilling, J. A, Spencern, W. P. -
Schlamowitz, M. Spiegl, C. J.
Schleget, B. Sobkowsted, F. J.
Schkesingen, M. 1., In. Sognnaes, R. F. .
Scholes, C. Sokal, J. E.
Scholes, G. Solomons, C. C.
Schredien, K. Spentzel, R. 0. -
Schreinen, B., Jn. Sprague, G. F., Jn.
Schwlman, M. Spraragen, S. C.
Schwcw,tz S. 1. Sprout, J. A., Jn.
Scotk, D C. Staib, W, .
Scott, 1. K. Stannard, J. N.
Scott R. G. Steadman, L. T,
Seans, D. A. Steinberg, C. L. -
So_ege/z J. Steinhard, T. H.
Segal, H. L. Stern, C.
Sieffpens, M. J. Stenn, E. -
Seth, H. S. Stewant, C. C.
Shaben, G. S. Stewart, J. W.
Shaeffer, J. R., III Stokingen, H. E.
Shandley, P. D. Stoll, W, R. -
Shapiro, J. V. Stotz, E.
Shaven, A. Strain, W, H.
Shaver, S. L. Stnates, B. .
Shemman, F. Strhong, L. H.
Shenman, R. E. Stroud, C. A.

-3]-



http:StoiU.nge.lt
http:Spe.nc.e.Jt
http:Shtvte.lt
http:Shave.lt
http:Shave.Jt
http:Shandte.lj
http:Shae.66e.Jt
http:Shabe.lt
http:Sc.hJtune.Jt
http:Sc.hltue.lt
http:Sc.he.e.It
http:Sac.he.lt
http:Rowte.lj

S B B A B A A B BB EEEEEREEN

Struthens, A.
Stuant, B. 0.
Suhnland, L. G.
Sultzen, M. R.
Sundvall-Hagland, 1.
Sunien, A. A.
Sutern, G. M.
Sutherland, R. M.
Swishern, S. N.
Sylvesten, G. E.
Szekerczes, J.

Tabechian, H.
Taber, H.
Tanooka, H.
Tarbett, A, T.
Taves, V. R.
Taylon, J. M.
Ternepka, A. R.
Tewy, J. L.
Terny, R.

Thale, T.

Thomas, D. M., C.
Thomas, R. G.
Thompson, H. E.
Thomson, R. A. E.
Thonnley, M. J.
Tidbatl, €. 8,
Tiedeman, D. V.
Tihen, J. A.
Tishkofg, G. H.
Titthasind, N.
Tooke, S. R,
Toporek, M.
Tordbara, T. VY.
Toyooka, E. T.
Trhaelnes, K. R.
Thaynor, J. E.
Trhunneld, J. B.
Téinga, E.

Tsion, W.

Turnen,
Turnen,
Tuttle,
TuxilL,

=

ol
—E >
=

Uber, V. C.

Undewood, A, L., Jx.

Underwood, E. E.
Uphogg, D.

-32-

Valentine, W. N.
VanAlstine, H.
VanSLyke, F.
VanSLyke, H. N.
VanSteveninck, IJ.
VanValkenburg, P. A.
Va/wn, M T
Vasile, N. J.
Velasquez, T.
Vittum, E. K.
Voegtlin, C.
Voss, M. J.
Vosteen, R. E.
Vyverberg, R. G.

Wachholz, B. W.
Walker, P. M.
Wanta, R. C.
Wantman, M. J.
Ward, W. F.
Ware, E.
Wanrner, H.
Warnen, R. S.
Warren, S. L.
Watanabe, 1I.
Waterhouse, C.
Watman, R. N.
Watson, M. L.
Watson, R.
Watton, E.
Watts, N. P.
Wedd, A. M.
Weed, R. 1.
Welket, J. H., Jx.
Weik, C. S,
Wetss, A. B.
Wediss, B.
Wedss, C.
Weiss, J. J.
Weiss, L.
Welton, 7J.
Whedon, G. D.
Wheeler, C. M.
Whipple, G. H.
Whipple, G. H., Jn.
White, F. A.
White, N. G.
Whitmore, W. F.
Wiberng, J. S.
Wichser, F. W.


http:e.e.le.fL
http:WafLne.fL
http:e.n-i..nc

Williams, A. 1. Woodwanrd, K. T.
williams, D. B. Woolrich, P. F.
Williams, L. B Wraight, N.
Wills, J. H Wright, M.
Wilson, D. E

WiLson, H. B. Yaegen, R. G.
Wilson, J. G. Yettewich, G.
WiLson, R. H. Yoon, S. H.
Wing, D. Young, L. E.
wants, C. W, Young, H. Y.
Witten, R. F. Yu, N. G.
wWol4, B. S. Yu, P. N.
Wolge, D. E. Yuile, C. L.
Wong, L. C. K. Yurkstas, E. P.
Wood, D.

Woodsum, H, C. Zaldivarn, R. S.
Woodard, H. Q. Z{izzo0, S. G.

lllll!lllllllllll‘

=35




FACULTY MEMNBERS

Asen Rothstein

Co-Chatirman of Department and Co-Director of Project

Williom F. Neuman

Co-Chatrman of Department and Co-Director of Project

. J. Neweld Stannard
| Associate Director for Education, Atomic Energy
} Project, and Associate Dean for Graduate Studies
F PROFESSOR
. Howard L. Andrews John B. Hunsh
William F. Bake Leon L. Millen
Henny A. Blain Paul E. Morrnow
- Geonge W. Casarett Tagt Y. Tornibara
l] Isaac Feldnan Bernand Wediss
F *Harnold C. Hodge Charnles L. Yuile
Joe W. Howland

ASSOCIATE PROFESSOR

- *Kunt 1. Altnan Donald A. Motken
*Thomas T. Bannisten *Shigefund Okada

J George G. Beng Fred Shemnan

Pl Thomas W. CLarkson Frank A. Smith
Robent L. Coklin Inving L. Span
Anthun M. Dutton Luville T. Steadman
Manylou Ingram Wennen Stoeben
Victon G. Laties *Donald R. Taves
Thomas T. Mercer A. Raynond Terepka
Herbent Memnagen *Robent 1. Weed
Sokomon M. Michaelson

-34-



http:v!0f7..f7
http:M.-Ufe.f7
http:W"Lf.Li.am

ASSISTANT PROFESSOR

William G. Aldrdidge H. David Maillie
James R. Coleman *Jack Manilof
David A. Goldstein Mornton W. Millen
Enic W. Hahn Margaret W. Neuman
setty J. H. Hopkins John W. Stewart
Robert W. Kifppen *Harnny W. Taben
*Paul L. LaCelle John S. Wibeng
Leonarnd J. Leach Robent H. Wilson

RESEARCH ASSOCIATE
Bernand R. Gifford

INSTRUCTOR
Hubert A. Eddy Ruth L. Goodland

SENIOR TECHNICAL ASSOCIATE

Robent Baxten William J. Quinlan, Jn.
. A. Contreras Louds Siegel

F. Raymond Gibb Roderick A, E. Thomson
J. Russeld Hayes Florence VanSLyke

Ruth M. Howand

TECHNICAL ASSOCIATE

Mitdred A. Carn Betty J. Mulnyan
Dwight E. Gardner Ann 3. Wedss
Mary Jane Tzzo Hernbert 8. Wilson

* Primary appointment in another department.

-35-

IEEIEYEIEEEEEEEERE


http:LaCe.e.te

DPEGREE RECIPIENTS

PH.D. DEGREE IN BIOPHYSICS

NAME YEAR
ANDERSONy LOWELL L. 1958
BICKMORE, JOHN T, 1956
BLACKy STUART Ce 1957
BONNER, JOHN F, 1948
BOSMANN, H. BRUCE 1966
BURKIy HENRY J,. 1967
CROSSy FREDRICK T. 1967
CUDDIHY, RICHARD G. 1967
DAHL, ADRIAN H. 1953
DAVIS, THOMAS PEARSE 1959
JONESy WILLIAM BARRIE G. 1965
JORDAN, HARRY C. 1959
KANWISHERy JOHN W, 1951
KRIEGy DAVID R, 1957
MILLAR, FLORENCE K. 1954
MOOREy RICHARD 1956
MORKEN, DONALD A. 1954
PUTNAM, THOMAS E. 1954
RAABE,y OTTO G. 1967
ROBERTSy CARLYLE Jey JRe 1954
SHAEFFERy JOSEPH Re II1 1962
SHAPIRO, JACOB 1954
TANOOKAy HIROSHI 1962
WATSON, MICHAEL L. 1952
WATT, THOMAS Be.y JR. 1962
WHIPPLE, GEORGE Hes JR. 1953

MeS. DEGREE IN BIOPHYSICS

H A o EEEEEEEREE N

NAME - YEAR
GAVIGAN, FRANCIS X. 1955
HAMBLEN, DAVID P. 1966
LEWIS, LIONEL 1955
MINTERy FRANCES M, 1967
SANDERS, AARON PERRY 1952
SCHLESINGERy MILTON J. 1953
SHANDLEY, PAUL D. 1954
STEWART, CARLETON 1964
SULTZER, MARY ROBB 1954
WILKINS, SALLY DELANCEY 1963
WOODSUM, HUBERT C. 1953

- Bh




PHsDs DEGREE IN RADIATION BIOLOGY

- 2 i

NAME YEAR
ANGEL, CHARLES R. 1960
BAIRy WILLIAM Jsy JRe 1954
BOECKER, BRUCE B, 1962 .
BRANDy JOHN SWEENEY 1966
BRUCE, ALAN KENNETH 1956
CARSTEN, ARLAND L. 1957
CASARETT, ALISON P, 1957
COOPER PHILIP He 1966 ]
COPELAND, EDMUND S. 1964 .
CRAIG, DOUGLAS K. 1964 y
DELLA ROSA, ROCCO J. 1959
DEWEY, WILLIAM C. 1958
EDDY, HUBERT A. 1964 1
EL-TAMAMI, MOHEI-ELDIN Y. 1965 .
GOKSEL, SELAHATTIN A, 1962
GOLDMAN, MARVIN 1957 -
GORDON, ELLEN R. 1958 g
GREEN, MORRIS 1958 !
HANSEN, CARL LUDWIG 1960 i
HARRISy JOHN WAYNE 1965 '
HARRISy MILFORD D.y JRe 1960 1
HENDERSON, BETTY JO H. 1961 .
HEWITT, ROGER ROY 1963 1
JUNG, CHAN YONG 1964
KAYE, STEPHEN V, 1966
KUROHARA, SAMUEL S. 1964 -
MAIER, JOHN GAIL 1963 :
MAILLIE, HUGH DAVID 1963 .
MILLER, EDWARD J. 1964 ,
MUTSCHLERy LETITIA E. 1963 y
NUSSBAUM, ELMER N, 1957 |
ODLAND, LAWRENCE T. 1962 ]
OKADA, SHIGEFUMI 1956
PENIKASy VINCENT T. 1966 .
PRETLOW, THERESA P. 1966 .
PULLIAM, JAMES A. 1967 ;
ROHWER, PAUL S. 1967 4
ROTHy RAYMOND E. 1963 s
ROWLAND, ROBERT E, 1964 i
SANDERSy CHARLES .y JR. 1966 )
SCHULMAN, MURRAY 1959 "
SIKOVs MELVIN R. 1955 2
SOBKOWSKIs FRANCIS J. 1966 -
SPROULy JAMES Aesy JRe 1962
STEWART, CARLETON Ce. 1967
STRONG, LORETTA HIGGINS 1966
STUART, BRUCE OWEN 1963 |
SUTHERLAND, ROBERT M. 1966 5

"




T A B BB EEEBEEEEEEREEEN;

NAME

TAVES, DONALD R.
THOMAS, ROBERT GLENN
TRAYNOR, JOSEPH EDWARD
VARON, MYRON 1.
WACHHOLZ, BRUCE W.
WARD, WILLIAM F,.
WOODWARD, KENT THOMAS

M.S. DEGREE IN RADIATION BIOLOGY

NAME

AARESTAD, NORMAN O,
ADCOCK, BOBBY RAY
AHMAD, S, MANSOOR
AHMED, JASIM UDDIN
AHUJA, MEVI

ALLENy RICHARD Q.

ALVARADO GRANDI, SERGIO

AMUNDSON, PAUL I.

ANCONA-HERRERA, MARICARMEN
ANDERSONy CHARLES GUSTAV

ANDERSON,y CLAUDE TAYLOR
ANDERSON, DONALD L.

ANDREWS,y JANET ELIZABETH

ANGLETON, GEDRGE MCC.
ARMSTRONG, ROBERT L.
BARKERy ROBERT FRANCIS
BARLETTA, FRANCIS P.
BARONE, GREGORY J.
BARRy ISABELLE A,
BARRALLy RAYMOND Ce.
BAUM, JOHN WILLIAM
BELLUSCIOy PHILIP R.
BENSON,y RICHARD E.
BLOOM, JOSEPH DUITCH
BOECKER, BRUCE B.
BOEKERy ELISABETH H.
BOYDEN, DOUGLAS GREGG
BRANDy JOHN S.

BRUCE,s ALAN KENNETH
BUCCIy THOMAS J.
BURHAM, WILLIAM A,
BURKEy KATHLEEN A.
BURNETT, WILLIAM DAVIS
CABLEy JOHN WILLIAM
CAHILLy DANIEL FRANCIS
CARSTENy, ARLAND L.

- 3F~

YEAR

1963
1955
1965
1965
1967
1967
1966

YEAR

1966
1964
1964
1959
1965
1966
1962
1956
1961
1962
1963
1963
1959
1952
1965
1954
1963
1964
1951
1957
1954
1966
1956
1960
1960
1960
1960
1964
1954
1962
1967
1966
1960
1963
1962
1956



NAME

CHAMPAGNE, ROBERT J.
CHANDLER, ROBERT PAUL
CHAPUT, RAYMOND L.
CLEARY, STEPHEN FRANCIS
CLOUTIERy PAUL FREDERICK
CLOUTIERy ROGERy Je
CONTIs ENRICO F.

COOL,y, WALTER S,

COOPERy PHILIP H.
COPELAND, EDMUND SARGENT
CRAIGy DOUGLAS KENNETH
CROSS,y FREDRICK THOMAS
CUDDIHY, RICHARD G,
DALY, JAMES C.

DAPOLITO, JOHN A.
DAVIDSONy DAVID EDWARDy JRe
DAVIS, JOYCE P.

DEAN, EDWARD E.
DESHPANDEy MADHURI V.
DETTOR, CHARLES M,
DONAHUE, NANCY Se.
DONOVAN, MARTIN S,
DOUGLASy GEORGE P.
DUCKWORTHy JAMES We
DUDZIAK, DONALD J.
EARLSy JULIAN M,
EL-TAMAMI, MOHEIELDIN Y.
EWING, DEAN E.

FARRISy RICHARD D,
FAULKNER, DONALD ERNEST
FAUSTy JACK CHARLES
FEOLA, JOSE MARIA
FOELIXy CHARLES FERDINAND
FRANKELy ROBERT
FRECHETTEs MURIEL A.
FROOM, CHARLES PHILIP
GALLIMOREy JOHN Cey JR.
GANGADHARAN, POODI
GARCIA-TRIASy NILDA (PARKINS)
GARDNER, HORACE B.
GEORGE, ROBERT EUGENE
GERTZOG, JACK

GIBBy FLOYD R.

GIPSON, E. NEAL

GODDEN, WILLIAM R,
GOKSELy SELAHATTIN A.
GORDON,y ELLEN R,

GREEN, JEROLD PAUL
GREENHOUSE, NATHANIEL
GRENNEN, RUTH M,
GROTENHUISy IVAN MERLE

=30

YEAR

1963

1962

1965

1960

1959
1957
1957
1951
1960
1961
1961

1961
1964
1964
1962
1962
1956
1958
1964
1964
1966
1957
1964
1956
1957
1966
1961
1962
1965
1962
1959
1961
1959
1964
1962
1960
1952
1966
1959
1967
1961
1965
1961
1962
1962
1959
1954
1963
1967
1959
1959

ijlifi-iiiSiEinnEnEN




" * R R B BB R B BB EE R B B

r

NAME

HAERTJENS, BERNARD L.
HALKO, ARLENE A,
HAMMONDy WARREN Ee.
HARRISy STANLEY C.
HASTINGSy CATHERINE M,
HAUVERy ROBERT C.
HAYDOCK,y IRENE Ce.
HENDERSONy BETTY JO
HETZNECKER, WILLIAM T,
HEWITT, ROGER ROY
HIGGINSy LORETTA M,
HILLy LARRY W.

HOKEs BOB

HOWELLy WILLIAM D.
JIMENEZ-BARBERy CARLOS M,
JOHNSON, JAMES EDWARD
JOHNSON,y MERRILL Ce
JONESy W. BARRIE G,
KEARYy FRANK V.
KENNEKE, ALBERT P.
KENNEY, ARTHUR LESLIE
KERN, JOHN DWIGHT
KESHAGUPTA, VITIT
KHAN, RAFIQ AHMED
KINNAMON, KENNETH E.
KINSLEYy, EARL LESLIE
KIRCHNERs ROBERT A.
KIRKy WILLIAM P,y 11
KLAPPERy MICHAEL He.
KNOSPEy WILLIAM H.
KOLBy WILLIAM H,
KRASAVAGE, WALTER Je.
KWAENGSOBHA, SUREE
LALLIERy CLAIRE LOUISE
LAPORTE, DONALD J.
LAURERy GERARD ROBERT
LAVALETTE, DAVID R.
LEBOURDAISs WALLACE R.
LESACA, REYNALDO M,
LEVY, LOUIS BOBBY
LIDDLEy CHARLES G.
LIEy RANDI
LITTLEFIELDy PETER Se.
LIUy KUOD-YUEH
LOGIUDICE,y, JOSEPH M.
LOIZEAUXys PETER ST. JOHN
LOURIE, IRVIN M,
LOVAAS,y ARVIN I.
MAHONEY, FRANCIS Je.
MAILLIEy He DAVID
MAMMEN, HELEN LOUISE (BOYDEN)

-40-

YEAR

1961
1957
1952
1964
1956
1965
1961
1957
1959
1960
1960
1966
1961
1961
1959
1959
1963
1958
1958
1957
1959
1960
1966
1959
1961
1964
1964
1965
1959
1962
1962
1963
1965
1960
1965
1959
1957
1963
1961
1962
1963
1961
1963
1967
1957
1963
1960
1956
1958
1956
1960



NAME

MARKOE, ARNOLD M,
MARTIN, BARBARA A,
MARTINy MORRIS L.
MARTIN, RICHARD J.
MARTONE, MARGARET T.
MARTONEy RONALD J.
MCBAIN, JOHN K.
MCCLINTOCK, ROBERT 0.
MCCLURE,s JOHN A,
MCCONNON, DANIEL
MCDERMOTT, FRANK E.
MCFADYEN, DOROTHY F.
MCGREWy CLINTON Jey JR.
MCKANE, ANDREMW
MCRANEY, WILLIAM K.
METALLI, PIETRO
MILANI, ROBERT E.
MILLER, ROGER 1.
MILLERy VANDY LEONARD
MILLINGTON, RICHARD A.
MINXy RAMON PASCHAL
MITCHELLy THOMAS Ge
MURPHY, THOMAS D.
MURRAY, JAMES LEWIS
MUTSCHLER, LETITIA E.
NEIDLINGERy ROBERT We
NELSON, RONALD BRUCE
NGANy TRAN THI
NICASTRO, LAWRENCE J.
NOONEY, THOMAS W.sy JR.
NOSAN, MARTIN M,

NYO, U HTIN

O'BRIEN, JAMES A,
O'BRIENy JOSEPH F.
OCHSy CHARLES W,
ORTHEYs GEORGE F,
PABON-PEREZ, HEIDI
PAGEy NORBERT Pe
PALACIOS—-FABREGAS, MARIA M.
PANGRAZEy MILDRED A.
PANYARJUN, BHIYAYO
PARKOSy GERALD R.
PELLETIERy CHARLES A.
PENIKASy VINCENT Te
PERSINGy RONALD L.y JR.
PHILLIPSy LEIGH Fe
PIZZUTO, JOSEPH S.
POTTERy JOHN P
PREDMORE, CAROL ELLEN
PROVOOSTy ALISON T.
PULLIAM, JAMES A,

il

YEAR

1966
1965
1955
1958
1964
1964
1966
1958
1957
1960
1963
1966
1957
1958
1964
1967
1954
1958
1962
1961
1961

1956
1957
1963
1958
1961

1962
1966
1956
1961

1963
1966
1958
1955
1961

1964
1961

1963

1961

1964
1960
1956

1957
1959
1961

1956

1958

1960

1964
1953

1963

SR RN g

FFRRRETRN]




AT I T R R R EBEE BN EENEEE

NAME

QUAIFE, MERTON A.
RAUSA, GERALD J.
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