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~ 	Because the UNIVERSITY OF 

ROCHESTER ATOMIC ENERGY PROJECT arose 
., UR I 

from the Manhattan District of the 

A I united States F-ymy COY'ps oj' t,'nrineeY's 

E 	 which was responsible for development 

of the atomic bomb , it will be con­

venient for orientation to outline 

the establishment of the Manhattan 

Dis t rict as a background for the ROCHESTER PROGR.AH. 

During the year 1939 the existence of the process of nuclear 

fission ,vas well established and by 1iF1C' it ,vas realized, both 

here and abroad, that it was probable that a practlcal fission 

bomb could be made for military purposes. After much discussion 

of feasibility both in the Unite d Kingdom and in the United 

States ~ a decision was made to proceed in this country. There­

fore, in JUNE 194 a new district, the Manhattan Dis tY'ict of 

t he United States Army COY'ps of Erzgineers~ \vas authorized under 

the direction of Coione)', (later BfLigaricefL Ge.ne/wi) J. C. MaJL6haff 

to organize a program of atomic bomb development. In SEPTEMBER 

19 42 BfLi9a~e.fL Ge.ne/wi (later ue.LLte.nwLt GelleMf) LVJlie. GfLov e!.J 

was placed in charge of all army activities devoted to the bomb. 

In DECEMBRR 1942 the first self-sustaining chain reacting 

pile using natural uranium was demonstrated at the UniveY'si ty 

of Chi cago . 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

turin g plutonium-239 ,vhich could be used as an alternative to 

uranium-235 as an explosive material. 
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Me am.,hile, in SEPTEMBER 1942 the Manhattan Dis tY'ia t pur­

chased a 58,000 acre site at Oak Ridge , Te nnessee ,,,hich soon 

became a vast indust r ial complex employing up to 45,000 person­

nel engaged, for the most p a rt , in the separation of fissionable 

uranium-235 from natu ral u r anium. Short l y afterward another 

large site of 420,000 acres was p urchased at Hanford~ y!ashington 

!."here construction of facilities for production of p l utonium ,.,as 

started in APillL 194 3 . 

It became evident dur i ng these developments that hitherto 

inconceivable amounts of rad i oactive materials would soon be 

produ ced. It was ,,,e ll knmm that thei r radiations would be very 

hazardous to he 9lth but it !.vas n ot knmvn hm" well they could be 

controlled. Furt hermore, atomic bomb production, from the proc­

essing of uranium ore om"ard, would involve the use of large 

quantities of chemical materials wi th p otentially tox ic proper­

ties which had not been well studied . 

Clearly a l arge medical program was required involv i ng not 

only hospitals for the new atomic cities but also facilities for 

the surveillance of p l an ts and the protection of personnel. In 

addition, research programs to determine potential dangers of 

the new mate ri als were urgently needed. 

ROCHESTER first became involved in this medical program in 

the middle of FEBRUARY 1943 ,,,hen Vn. Afb e.lut K. Citap.nan , then 

vice president and general manager of Eastman Kodak Co ., invited 

Vn. Sta-onond L. WaiUz.e.n, then Professor of Radiology at the 

Hedical School, to l uncheon at the Rochester Club. At the lunch­

eon he ,,,as introduced to Ge.I1 e.fLai Gnove."s and Cof onu MOMha.t.t who 

queried him on his e x pe rience with radiation and radioactive 

materials. 

Follm·ling t h e lun c heon Vn. ChaptlW1 left after advising 

Dn. WaMe.11 to do ,<lhatever the officers requested . Then, accord­

ing to Dn. WaMe.n' .6 accoun t, the officers took him to a private 

room where , after locking t he door, closing the transom and e x­

amin i n g a closet, they asked him if he would consider !..JOrking 
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on a medical program of great importance to the government but 

which involved the utmost secrecy. 

Following consultation with P~e4ident Valentine and Dean 

Whipple, on MARCH 2~ 1943 D~. W~en accepted an appointment as 

c ivilian consultant to the filanhattan District . 
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In APRIL 1943 Oft. WCUUteYl and Majoft H. L. FfLie.de.U of the 

Mcmhat t an Di s t r i ct (now Professor of Radiology at 1i!es t em 

Resel've Uni vey·s ·i.ty) planned an initial research program at 

ROCHESTER. Shortly thereafter Captuvl (later Ue.ute.Vl.ant Co.tOVl.U) 

Van HOftVl. was assigned as area engineer in ROCHESTER. On JUNE 23 

1,)4 3 the present B Wing of what is now called the Annex was 

started on the north side of Elm.;rood Ave. and was rushed to com­

pletion by SEPTEMB ER 1943. This building, along with the adjoin­

ing, pre-existing A Wing of the Annex Hhich 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 Uni versity o f Chi cago Metta llurgi­

cal Pro~:e c t under the direction of Oft. RobeJ1A: Stone., then nor­

mally Professor of Radiology at the Uni versi t y of Californi a 

edi cal School3 San Franc-isco~ it will be seen from the dates 

above that the ROCHESTER PROGRMA was developed quite early along 

wi th the t,.]Q large production sites at Oak R1:dge and Hanford . 

The primary reasons for choosing ROCHESTER as a research 

cen te r ,ve re that OM. Ge.Oftg e. Wh-lpp.te. and Stan noftd WaJtJte.1'l had 

done pioneer work on the injurious effects of X-rays in dogs some 

15 years previous ly and that early applications of cyclotron­

produced radioactive isotopes to biological problems had oeen made 

in the Medical School, especially through the efforts of Oft. 

WLl~am Bale. who had developed the necessary instrumentation. 

The new progr am in ROCHESTER Has 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 ori g inal staff of the PROJECT consisted of Dn . WaJULe.Vl , 

Dn. An.ci.l1.eJ,\J Dowdy, Dn. Wi Ucarl'l Bal .e., Dn. Lu.vilie. S.te.adYl1aY1., j",{n. 

FlLanw B-w hofJ and tl.lC.6 ,.'J Su..6 an Gl ov e.!!. , all from the Radiology 

Department, and DiL HMOld Hodge. from the Department of Bio­

chemistry and Pharmacolo gy . Recruitment of staff proceeded 

rapidly du ring the SUIT@er and fall of 1943 and later until the 

total number of personnel during the war reached about 350, 

some of whom were on militar y assignmen t. 

Dn. Wal1.l1.e.n. di rected the local program in additi on to ad­

vising the Manhattan Dist p'ict on its overall medical develop­

ment un til NOVEMBER 3., 1 9 4 3 when he was commissioned Colonel 

and appointed Chief of the Hedical Section of the M(l't1hattcrt1 

Dis trict with headquarte rs in Oak Ridge., Tennessee . In this 

c apacity he was responsible for all the health and medical act­

ivities of t h e M(l't1hat tan Distri c t and i ts contractors. Dn. 

Dowdy succeeded Dn. Wal1.l1. e.n as Chairman of the Radiology Depart­

ment and Director o f the local PROJECT. 

During the per i o d of the war the ROCHESTER PROJECT had two 

broad undertakings, one consisting of practical technical ser­

vices and the other resea rch. 

In its service function the ROCHESTER group analyzed the 

periodic reports on medical exam i n ations of personnel in the 

Manhattan District plants allover the country. It also ad­

vised these p l ants on how to protect their employees by: (a) 

determining "tolerance standards" for exposure to radiation and 

tox ic chemicals; (b ) developing instruments to measure exposure; 

(e) measuring intensities of radiation and concentrations of 

toxi c dusts in plants; and (d ) suggesting measures to make 

operations safe r. 

Hork at ROCHESTER was coordinated through Dn. Wal1.l1.e.n.'-6 

office ,.,lith that o f labora tories at the Uni vers i t ie s of Chi cago., 

Cali f oP't1ia., and Colwnbia., which had also undertaken Manhattan 

Dis t ric:t assignmen t s, and ,.rith medical and industrial hy g iene 
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v~ . Jo ~ Howland began his atomic career during the war as 
a member of Co.tonei WalUtW ' f., staff at Oak Ridge . Later 

he headed the Medioal 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 Dis t ri ct. 
n :iThe war-time work, being new to almost every one involved, 
t o 

led on occasion to unexpected or amusing situations. w11 
s t One time, for example, VhO. Bale and En~ were 
hEassigned the task of determining radiation levels 
~vE

at an Ohio plant which was devoted to production of 
ul an alpha emitter. Because this radiation is difficult 

to measure, they developed an apparatus of high sens­ He 
itivity and proceeded to Ohio . On reaching the plant and 

soon bEstarting their measurement they discovered that the 

radiation levels in the administrative offices of the 
 workin~ 
plant were so high that their instrument Hent off 

cus s tlscale. Clearly, the housekeeping in this plant had 

fallen far short of ideal. 
 on dut ) 

Another episode i l l ustrative of the times involved ship- pass. 

ment of radioactive material. front ( 

Because there was some possibility that the the da) 
Germans might be producing, in atomic piles, radio­
active isotopes which could be spread on the ground 

Wi-!to deny safe access to troops , an experiment Has 
blplanned to obtain some data on how the exposure to 
g t personnel would be related to the amounts of dispersed 
wiradioactive material. 
irA curie of radioactive sodium of short half-life 
pc was shipped by air by Ph. Robley Ev~ of M. I.T. for 
v j 

the experiment. VhO. WCUVLen, 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. Hhen the pilot saw the container 

being borne on the pole and being carefully shielded 

after deposition on the truck, he opened the windOH 

and shouted . "My God! What IS that? I have been si t­

t ing over it a U the way f rom Syracus e ." 


Actuall y, Robley Ev~, 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 failin g to rece ive 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 Vn. Hodge. A young lady technician, 
who had just started to work that day, was asked to 
stay overtime to assist. When Vn. 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 Veru1 
Whipple decided to visit the Annex on one occasion 
but forgot his pass and was refused admission by the 
guard. The Vean, of course, had been cleared along 
with other officers of the University who might be 
involved in administering the cont ract so, from the 
point of view of security regulations, he was a legal 
visitor in his own domain - but not wi thout his pass. 
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I n Augus t 1945 Co.tone..t GI1.0Ve6 presented t o PI1.e6.-tde.n-t vate.~ne. em 
awar d from Memhattan District f or services of Pr oject t o war e ffor t 

Looking on - L to R: DI1. . Hodge., DI1.. Dowdy , Co.t. W~e.n and DI1.. Bate. 
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POST-FiAR ERA 

On JANUARY 1, 194 7 the newly forme d United Stat es AtoIIti c 

Energy Commission took over all contracts and f aci li t ies of the 

i'llanhattan District including the loca l 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 Operati ons Office of the Commission for fi scal matte r s and 

to the Director of the Division of Biology and Medicine at the 

Commission's Washington Headquarte rs for the con duct of the 

scientific progl'am. Associat i on wi th the Commi ssion I s nat ional 

laboratories and othe r contr a ctors is maintained by periodic 

meet ings at the va r i ous sites. In r ecent years the PROJECT has 

been respons i ble to the Director of the Commission's new Division 

of Nuclear Education and Tr aining with respect to Commiss i on­

s upported educat ional a ct i vitie s. 

When V4. Dowdy resi gne d i n DECEMBER 1947 to become Chairman 

of the new Dep a r t ment of Radiology a t the Hedical School of t he 

Uni versity o f Cali fo rnia at LOB Ange le8~ where V4. Wannen had 

been appointed Dean aft er the war, it was decide d to form, a t 

ROCHESTE R, a ne\07 p r e-clini cal department of the Medical School, 

t he Department of Radia t ion Bi ol ogy, to administer t he contract 

with the Commission. V4 . Hen4Y B~ was appo i nt ed Chai rman 

of the new department and Director of the ATOMIC ENERGY PROJECT 
in J ANUARY 1 948 and he occupi ed these positions unt il he retired 

in JUNE 1965 to be s uc ceeded by VM. William F. Nem'Yl(lYl. and M e4 

Roth6t~ as Co-Chairmen and Co-Di rectors. 

The reasons f o r f ormin g a new pre-clinical depa r t ment were 

that very few of the PROJECT staff \vere c l in icians and that i t 

was expected, when war- time security restrict ions became lifted, 

integration of the activities of the PROJECT with those of the 

rest of the Me di cal School would be l argely a t the i ndicated 
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pre-c linical level. The present name of the Department, 

Radiation Biology and Biophysics, was adopted in 1965 ; the ad­

dition of Biophys i c s being for the purpose of describing one 

of the maj or teaching and research interests in addition to 

Radiation Biology; 

The program of the Department undenvent considerably more 

evolution than is us ua l following the war. During the war, as 

,vas mentioned above, in addition to the research programs, 

other services were performed for the whole Man hattan Di strict . 

The research programs ,vere res tricted largely to problems as­

s i gned by the Manhattan Distric t and all reports and publications 

were highly classi fied and were distributed only to those other 

components of the Manhat tan Dis tric t that had need to knmv 

their content. 

\,]hen the Commission assumed jurisdiction in 1 947~ it estab­

lished a new organi z ation, the HeaZth and Safe ty Laboratopy in 

New Yopk 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 pr ogram in Industrial Medicine. The overall mission 

of the PROJ ECT remained, as before, to develop information and 

to provide instruction on the biomedi cal problems of nuclear 

energy devel opment. 

Neanwh i le, the security classification of research topics 

in biology and medicine was lifted rapidly until by 1950 virtu­

all y all of the l o ca l programs ,vere unclassified. This per­

mitted. for the f irs t time, free exc hange of information ,vith 

the r es t of the Med i cal Sch ool and free a ccess to the labora­

tori es by those other than employees with clearances. Other 

important effects of declassification ,vere that the accumulated 

,var-time resear ch resul ts could be p ub lished in the open li ter -­

ature and an educati onal program open to both foreign and do­

mestic students c ould b e undertaken. 

Additi ons of space were required for the t e a hin g pro gram 

-9­



OWing - constructed in 1950 


00 Wing - constructed in 1966, adJoining 0 Wing 



Aerial view of Medi ca l Cen t er ca 1952 
A - Medi cal Schoo l Annex; B ­ 0 Wing 

Annex (ca 1962) after addi tion of t hird f l oor to B Wi ng 



and for extension of the research programs. As mentioned above, 

the building occupied by the Department on the north side of 

Elm"Qod Avenue is called the Medical School Annex, or jus t the 

Annex. It now consists of three wings, A, B, and C. Wing A, 

9700 sq. ft., was constructed in 1942 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 Dis trict in 1943 and 1944. Education space, 0 Wing, 

53,000 sq. ft., was built by the Commission as an addition to 

the Hedical 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 1952; 

a third floo r, 5,200 sq. ft., in 1 9 61; and a low level counting 

facility, 600 sq~ ft., in 1964. In 1951 900 sq. ft. were added 

to C Wing for flash burn studies. A radioactive storage vault, 

200 sq. ft., was constructed off the tunnel 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 0 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 0 Wing and containing laboratories and 

lecture rooms. The total space occupied by the Department 

by JANUARY 1967 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. UU 1~HAI1 f<.OOI·1 in honor of 

Cha.Jt-te/.) L.uunhayn, Chairman of the Div ision of :'Iedical Science, 

National Academy of Science· i'1ational Research Council, who was 

associated with the Division of Biology and Medicine of the 

Atomic Energy Commission from 1949 to 196 7 and Has Director 

of the Division from 19~5 to 1967. 
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The Department Library in 0 Wing, which had to be remo d­

eled because of the new construction, was named the HE NRY A. 

BLAI R LIBRARY in honor of the first Chairman of the Department. 
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VIL. A. RO-th6.tUVl , VIL . H. A. B.tabr. 
and VIL. W. F. Ne.um aVl 

at dedication of "Blair LibY'm:y " 





STAP F 

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. 

Olving to the breadth of the teaching and research pro­

grams, the faculty represents a wide diversity of training and 

interests. These i n clude biochemistry, biology, biophysics, 

chemistry, engineering, health physics, physiology and toxi­

cology. Many of the research problems in the Department 

require the application of v a rious groups of these disciplines 

for their solutibn and the teaching program requires elements 

of them all. 

The faculty ha s tended to remain relatively stable, par­

ticularly at the senior levels. About 20 of the current faculty 

(listed in the Append i x) have been on the staff since before 

the present Department was formed in 1948 . 

Six supervisory members of the Department have died wh ' le 

in office. V~. S. Lee C~wnp, head of the Statistics Section 

for about 14 years, died in APRIL 1 9 6 3. V~. EU-i.o:t Mayn.CUtd, 

who served on the staff for about 20 years and I"ho was head 

of the Chemical Toxicity Section, died in MARCH 1 964. M~ . 

WiU-Lam L. VOWn6, who joined the staff in 1 944 and made large 

contributions to stud i es of toxicity, died in APRIL 196 7. M~. 

CCU1J.JOVl M. JCUtv.-W, ,,,rho served ably as Business Manager for about 

15 years, died in .JULY 1961 . M~. NOJrman Oal2.e..6, Ivho s upervised 

maintenance for nearly 20 years, died in AUGUST 1962 and his 

succes s or, M~. Cf CUtenc.e FuLte~ died in AUGUST 1966 . 

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

list t he particular contributions to the prog ram of various 
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individuals. This is particularly true of the supporting staff, 

business, mechanical, and technical, who \.,rere unusually numer­

ous because the Department has always maintained its own serv­

ices separate from those of the Nedical School. In 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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DIL. Hodge. remained 1- 1 charge of the Division of Pharma­

cology of the Hedical 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 t h e PROJECT and carried out all their research act­

ivities theie The Division of Pharmacology became a division 

of the Department of Rad i ation Biology when it was formed in 

1 9 48 and r e mained so until it became a separate department in 

1958. 

Until the Depar tment of Radiation Biology was formed, the 

pr inc i pal med ica l teaching respons i bility of the PROJECT was 

in Pharmaco logy a l though various individuals took part in some 

other courses. Gr aduate wo r k in Ph armacology an d Biophysics 

was carried on but at a 1m" level because of the classification 

of thesis research and the paucity of candidates dur ing the 

war. However, only a small part of the PROJECT staff was in­

volved i n teach i n g and wh en the Department of Radiation Biology 

was formed, there was con s i derable en thusiasm for starting 

greatly e x panded g r adua te teach ing programs in the biomedical 

fields of in terest to the Commission. 

In 1948 the Commission inaugurated a fel l owship program 

in Health Phy sics. Vanderbilt and ROCHESTER were selected as 

the initial t raining schools and Oak Ridge National Laboratory 

and Brookhaven National Laborato ry Here chosen to supply prac­

tical e x perience to the fellows in the summer follOl"in g the 

academic year. 

The Department developed, in 1 9 48- 49 , a cur ri c ulum for 

these fe llows in Radiat i on Biology, Radiological Physics, Indus­

trial Hygiene and Toxi cology , and Statistics. A general course 

in Tracer Chemis try \-las beg un at that time. 
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The following year a program in Industrial Hedicine 

was developed in collab oration ,.;ri th Eas tman Kodak Company phy­

sicians and representatives of some other industrial organiza­

tions. This was to a ccommodate holders of a new fellmvship in 

Industrial Hedicine first offered by the Atomic Energy Commis­

sion i n 1950 . 

During the academic year 1950- 51 the expanded graduate 

program was ,.jell under ,'lay with 57 students in various special­

ties in Health Physics, Radiological Health, Industri al Hedi ­

cine, Radiation Biology, Biophysics,and Phanlacology. 

The program in Industrial Hedicine ,vas taken over by the 

Department of Prevent i v e Hed i cine and Community Heal th ,.;rhen it 

was fonled in 195 8 and the ne\.;rly formed Department of Pharma­

cology assumed responsibility for graduate Hork in Pharmacology 

the same year. 

This left the Depa r tment of Radiation Biology with gradu­

ate degree programs in the t,vo fields. Radi a tion Biology and 

Biophysics, ,.;rhich it retained alone until 1965 when a degree 

program in To xicology HaS developed in collaboration with the 

Department of Pharmacology. This program ,.;ras initiated in 1 966 . 

Since the expanded gr aduate prog r am ,.;ras begun in 1950 it 

has undergone considerable evolution both because of ,.;ridening 

interests of the facul ty an d because of various requests for 

training in the nuclear energy field. One of these requests 

,.;raS for basic training of physicians in preparation for assign­

ment to nuclear pm.;rered submarines. Another carne from the 

Defense Atomic Support Agency fo r t raining of physicians and 

health physicists to deal with radiation health problems in 

the various Armed Services. Considerable demand carne from 

foreign nationals whose countries were planning atomi c energy 

deve l opment. 

Host of these special training programs ,.;rere of one-year 

duration and were largely didactic. Consequently, although the 

fac ul ty 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 1 9 J ~ -5 4 with 

Physical Chemical Principles in Medical Sc ience and Physico­

Chemical Principles in Pharmacology. Various changes and add­

itions were made f r om 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 JAN UARY 1963 , the scope of 

teaching ",as broadened to emphasi ze the cellular and molecular 

aspects of this subject previously largely confined to radia­

tion biophysics. 

In 1965 the wh o le curriculum was revised and extended with 

the ma in object i ve of pr oviding three parallel, although not 

mutually exclusive, Ph . D. programs in Radiation Biology, 

Biophysics, and Toxi cology. 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 bas~c Ph.D. curriculum which would also be 

used for students in radiation health as far as was a p propriate. 

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 it is expected 

tha t the graduate student population, which has been about 

70 to 80 in recent yeays, will be increased to about 100 and 
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that the proportion of Ph. D. candidates, ,,,hich exceeded one­

half for the first time in 1.964, ,,,ill increase further. 

Including those registering in 1967 , there have been 799 

gradua te students in the Department since 1.948 . A substantial 

number of these on one-year programs were not degree candidates 

and many others are still in residence. Degrees m"arded up to 

195 8 in Pharmacology and for the whole Department up to 1 .967 

are as follmvs: 

DegY'ee Field 
Ph. D. M. S . 

Biophys i cs 26 11 

Radi ation Bi o l ogy 5 256 

Pharmacology 25 20 

Total 106 287 

The preponderance of M. S. degrees in Radiation Biology 

arose from the p ractice of awarding this de g ree 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 ne", educational experiment 

sponsored by the AEC Division of Nuclear Education and Training 

has been carried out. This involves g iving summer appointments 

in the laboratory to about two dozen undergraduate college 

sophomores and juniors to provide them with the opportunity of 

determinin g their possible interest in pursui ng careers in 

scientific research. Students of very h i gh quality have been 

available from \vide areas of the country. The experiment ap­

pears to be a success in terms of the enthusiasm and diligence 

of the students but wh e ther 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 Uni ted States 

and abroad. 
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RESEAR CH 


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 Mc Graw-Hill in the early 1.950 's. Four of 

these volumes vlere enti tied . "Pharmacology and Toxicology of 

Urani urn Compounds". Another was on "Biological Studies ,vi th 

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 wer e 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 radioactive material. 

More recent studies of uranium tox ic ity involved exposures 

of dogs and other species for periods as long as five years to 

insoluble compounds to determine Hhether they ,vere 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, tha llium-204,and iridium-192, have been in­

vestigated to a lesser extent. 

During the war and for some time afterward t\VO programs 

on the genetic effects of ionizing radiation were carried out 

in collaboration with the Biology Department. One of these, 

directed by VIt. CUJd S.t eAn, was on the rate of muta tion of 

fruit flies as a function of dose and the other, directed by 

VIt. Vonald ChafLte.o, employed about one-half million mice to 

determine the rate of dominant mutations as a function of dose 

in this species. 

Huch post-war \vork on the biological effects of e x ternal 

ioniz ing radiation has been carrie d on. One of the larger pro­

grams is a study of the effect on the fertility of male dogs 

of radiation leve ls at, and slightly ab ove, those judged to 

be permissible for human e xposure. This is a lifetime study 

which will probably last about 18 years - into the late 1 960 's. 

Considerable othe r wo rk on do gs has been devoted to at­

tempted therapy against radiation injury , rates of recovery, 

evaluation of l a t e effects of e xposure , and the differences 

bet\veen whole- and partial-b ody expos u r es. 

The rat h a s been used extensively in studies of tissue 

injury and recovery, metabolic changes, life-span shortening, 

and other late effects of e xposure. Other species such as 

rabbits, guinea pigs, and frui t flies have been used to a less­

er degree in studying vari ous p r o blems. 

Two programs involved studies of the effects of radiations 

other than ionizing. One of these, don e in collaboration with 

members of the Department of Surgery, determined the effects 

in swine of thermal energies in the range of those which cause 

f lash burns \vhen emmitted by atomic bombs. Part of this work 

Has done \vith actual bombs during tests in Jevada and in the 

Pacific. The other program was to evaluate t he p os sible in­

jurious effects of e xpos ure to the mi crowave radiation used in 

radar. This was carr ied out under the auspices of the Air 
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Force at Rome, New York. 

During the Har and for some time thereafter, as Has 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

SHers to such questions involved exposures to these agents of 

various species of animals in numbers large enough to yield 

anSHers of statistical significance. Although in studying 

these problems the fundamental biological mechanisms involved 

Here not neglected, they could not be given principal attention. 

Accumulation of knoHledge of toxic effects through the years 

has greatly dimin i shed the necessity for quic k practi c al an­

SHers and has permitted the research program to evolve to the 

stage in Hhich 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 appropria te as an adjunct to 

the training of students in fundamental areas. 

As a result of this development, very pr oductive 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 r ise to considerable 

advances in knowledge of basic cellular mech an i sms. Problems 

associated with the entry of toxic materials into the body, 

particularly by inhalation, and their distr ibution and ex­

cretion have led to gaining much knoHledge about the prop­

erties of aerosols and dusts, on hO'." they are deposited i n the 

lungs, on how they are absorbed or excreted froll! the lungs, on 

hO'." 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 approp ria te dosage, 
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radiation injury, in general, has provided a means of gaining 

exceptional i nsight 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 therap y of the cancer. 

\-lhile most of the research both during and after the Ivar 

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 Bi ochemical Research Foundation~ Newark~ De leware~ directed 

by OIL. Ellic.c- Mc.OOl1afd. 

One of the problems of early concern was the biological ef ~ 

fect of neutrons. A source of neutrons was available locally 

owin g to the generosity of the Physics Department in allmving 

the PROJECT free use of its original small cyclotron. However, 

although the output of this mach ine was quite suitable for in­

strument calibration and various other purposes , it was not great 

enough for exposure of large animals. Therefore, a program I"as 

set up with the B1: ochemi cal Foundation which had a larger cyclo­

tron designed especially for Diological work . The Foundation 

-22­



exposed various species of animals to fast neutrons daily for 

about a year and studied the resulting gross pathology. Th e mi­

cros copic pathology and hematology studies were done at 

ROCHESTER. 

Beginning with the Bikini bomb test in 1946 , individual 

staff memb e rs have participated, as part of t h e he a l t h and safety 

g roups, in many of the tests in Nevada and in the acifi c. In 

aJdi tion, PROJECT personne:1 have conducted n i ne biologica l exper­

iments in the field. Five of these were the observations of the 

effects of flash burns on s~ ine, mentioned previously. The other 

four were studies on various species of animals of the effects of 

inhalation of rad ioactive particles rel eased by the non-nuclea r 

detonation of plut onium weapons and by melting reactor fuel ele­

ments. Robe!(): (1)-i.-0S0Vl, who played an important role in these 

latter studies, enjoyed the opportunlty 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: Sgt. G.H. T~hko66, Capt. R.J. Buettn~, Col. S.L. W~en, 
Capt. F.A. Bnyan, F.W. B~hop, v~. G.P. B~y, J.E. Ho6bn~t~; Second Row: 
V~. P. Guptill, C.J. Spiegl, V~. S.H. Bao~ett, V~. J.J. Mo~on, J.F. Bonn~, 
F.L. E~le~, H.C. Hodge, G. V~~au~, V~. H.E. Pe~e; Third Row: H. Menmagen, 
R. Hay~, R.M. Fink, A. Zuehlke, J.B. H~h, G.A. Boyd 



APPE N DIX 


List of Authors and Co-Authors of Publications 
from Project up to 196? 

Current Faculty Members as of January 1 ~ 1968 

Degree Recipients through 196? 



Adz.Vl.man , H. 

Ac.l2.VtmaI1, I. B. 

Adam6 , M. 

Adam6 , S. 

AdWYlJ.J , W• S • 

AdtVt , V. L. 

Adotph , J . 

Alw..ja, l'vf. 

AtdJUdg e. , W • 

AtdVl.mal1 , I. M. 

Ate.dolVt , L. M. 

Alie.n , R. P. 

Alie.n , R. O. 

ALUVlg , E. L. 

A.tpeJLt, S . 

AWal1d, P. V. 

ALtman , K• I . 

Ande.MoVl , J . R. 

Ande.MoVl, L. L. 

AVlCVl.Ol.> , G. 

Ange.t, C. R. 

AVlge..t.t, M. A. K. 

Angte.tol'L , G. M. 

AJz.c.hVt , V. E. 

Nu110 Vl.O !19 , R. V. 

Nun6;t.Jz.ong , tV . V. 

Alurlo..tJz.OVlg , W. Mc.V . 

AJz.Jz.oyave. , G. 

AI.> he.nouJz.g , N. J . 

AI.>h...ton , J . K. 

Al.>hwoJz.,th , B. J . 

Al.>tili, 13 . V. 

AvVty, J . K. 

Ax.e. i!Jl.O d, L. R. 


Baily , N. 

BcUA, W. J. 

Bate. , W. F. 

Bate.!.> , H. W. 

BaJz.k.e.Jz. , R. F. 

BMVl e.Jz. , H. 

BMVle.!.> , S . W. 

BaJz.l'l.e...t..t , T. B. 

BaM, I . A. 

BaMe-U , R. 

BaMOVl, E. S. G. 

BM I.> e-U, S. H. 

BaMo , J. A. 


A q;;'J!' liORS J1JJJl D 

CO -A UT HOR S 

Bate.!.> , V. V. 
Ba..t..tag£ia, J . A. 
Baum , J. W. 
Bauman , A. W. 
Bax...tVt , R. C. 
BazVtque. , P. M. 
Be.hJz.iVlge.Jz. , A. J. 
Be.Rile.!.> , R. P. 
Be.ll, J . 
Be.liu.!.> UO , P. R. 
Ee.vt j am-i-n , J . A. 
Be.nne.t..t , L• R. 
13 e.11I1 e.,U , R. 
I3e.Vlne-tt, V. C. 
Be.Mon , R. E. 
Be.Jz.g , G. G. 
BVtghou...t , C. F. 
BVtk.e. , H. L. 
Be.Jz.k..te.y , K. M. 
BVtk.OVJ0t z , H. L. 
BVtune.Jz., W. P. 
BVU1Md , S. R. 
Be.MY, J. F. 
Be.ye.Jz. , G. T. 
B-i-bby , B. G. 
B-i-c.k.m oJz.e. , J . T. 
&hte.Jz., I. 
B-i-i1..tVt, L. 
&Uz, E. 
BbtR. , R. E. 
&J.>h.op , C. W. 
B~hop, F. W. 
Bj 0Jz.n eJL6 ..te. d..t , R • 

Btac.i<. , B • 

Btac.R. , S . C. 

BtM!z. , H. A. 

Btai2.e. , R. L. 

Bfub.yl.e.y , R. M. 

BtaVlc.he.t , J . H., JJz. . 

Btal1daL{, R. J . 

Bte.Mdate. , J. 

Bte.M , S . 

BtooJz. , W. R. 

Bty , C. G. 

BOMd , F. A. 

Bodl.e. , R. V. 

Boe.c. R. e.Jz. , B. B. 

/301'l.VleJL , J . F., JJz. . 
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BonneA, G. Chen , P. S. , JIL . 

Boo-th , C. Cruq u.oine , A. D. 

BOlLle. , A. B. Chowdhu.!LY, A. 

BO.6l11ann , H. B. Chf&W ;ti-an , R. M. 

BowdleA , A. J. Chu. , F. C. 

Box. , C. J. Chu.IL c.h , H. W. 

Bo yd, E. S. ClMI,- , R. K. 

Boyd, G. A. Clatck , R. S. 

Boyd, J . ClMR , R. T., JIL . 

Bo yle. , F. P. ClMluon , T. W. 

BlLad 6olLd, w. L. CWu..6 , C. J. 

BfLamle.y , R. Cwy-ton, J . W. , I'L. 

BlLand, J. Cie.a.t.t, J. F. 

BlLandt, A. E. Cle.vuand , R. S. 

BfLaYeA, F. T. Clo LLU (j'L , P. F. 

BlLen;t , R. L. Clou.;CteA , R. 

BlL od.i-e. , D. C. Coble.fL , J. G. 

BlLo-thVL-6 , G. B. COc.o , S. 

BlLown , B. Couho , ~ f. A. 

BILOL\JYl , J. B. Coghlan , E. R. 

BlLown , T. Cohe.nou.!L , L. B. 

BILu. c.e. , A. K. Colemal~ , A. 

BILu.c.e. , M. Coleman , R. V. 

13Jwc.e , R. A. Colgan , J. 

BlLufie.void , F. CollieA, V. 

73fLW~ , F. H. Collin, R. L. 

BlLutOfl , W. CoUyVl..6 , B. 

Bu.c.u , T. J. Colodzin , tv! • 

Bu.c.hanan , J. A,f, Co£to-i-li , J. M. 

Bu.!LI,-e. , w. T. Conle.y, J . 


C0 n-tILefLa.6 , M. A. 
Cabot , C. coo.e, tv . S. 
Ca.tQiI~ , M. C. COOpe.lL , B. J. 
Campbell , H. S. CoopelL, P. H. 
Campbe.U, W. Coope.Mmi-th , A. 
Can-tMow, A. Coonan , L. 
Capun , S. Cope£al1d , E. S. 
CC{;'Li.6 0 n , A. B. Cotion , (11 • K. 
CMpe.n-teA, C. '\'\ . Co-t,t 0 n e., M. A. 
CaILIL , M. Co u..t-telL, M. P. 
CciJL.6 -te.n , A. L. Cox. , G. J. 
CMu..6 0 , F. S. Coye. , R. D. , JIL . 
Ca-.'> MU-t, A. P. ClLadd 0 d., C. G. , JIL . 
Ca-.'>Me,U, G. W. CfLcUg , V. K. 
Ca.6 ev'Le.ti , L. J. ClLcUn , R. C. 
Ca.6 C{;'Le.ti, M. G. CfLameA , L. M. 
Ca-.'>palLi, E. ClLave.fL , B. N. 
Ce.daJL.6 , N. CIL 0 c.-<-at.a , ~ 1. 
Cha66 e. e. , E. eM olM -ton , J. H. 
Ci1aptlaJ1 , B. CILOM , A. C. 
ChM.Le.6 , D. R. CM.6.6 , R. 
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CfLOMfcmd, R. S . 

CfLump , S . L. 

CUC.U , M. R. 

CUc.u, M. W. 

Cudd<..hy , R. G. 

CuM 011., K. Y. 


Vag -Urman j A.. an. , R. 

Vahl , A. H. 

DaA..le. y , ,vi . E. 

DaJ.e , P. P. 

DaLton , C. 

Vanc.e.JiJA..C.Z , A. M. 

Dan.le.y, R. A. 

Dau.tJLe.ban.de. , L. 

VavA-e.J.J , H. 

Dav~, J. 

Dav~ , K. E. 

Dav~ , K. H. 

Vav~ , R. W. 

Dav~ , T. P. 

Vav~, W. 

Ve.Bott~ , V. J. 

de.Kl'l.udt, G. 

Ve.Lctlli , V. 

De. LaVe.fLgILe. , L. 

Ve..ttaRo-6a , R. J. 

VeJ'rU-6 , C. 

DemL6 , V. J. 

Ve.;1U-6 , V. 
Vel'vfott , V. W. 

Ve.NMdA.., J. 

De.nt , C. E. 

Ve.J.JA..dllio, M. A. 

Ve.J.J.6Ctu. e.fLI G • 

Ve.VoldfLe., J . J . 

Ve.JAJe.y, P. A. 

Ve.we.y , W. C. 

VA..Ch.(.fLO , G. 

VA..VlJ.J e. , A. G. 

DA..PMqua, A. C. 

VA..Ste.naYLo , V. F. 

VA..timan , V. 

Vj u.fLA..c., V. 

Vodyh., F. 

Vohe.lLty, V. G. 

Ooill. J. M. 

VO.le. , N. 

COfLaa, E. 

oOLtIl c.e., A. L. 
V()I..lJd~{ , A. H. 

VOWVlJ.J , W. L. 

VOW-6 e. , C. ;\.1. 

VfLe.,f:, ei. , P. E. 

Vu66y , B. J ., JfL . 

VW'lha.m , C. L. 

VU-6tan , C. 

DUAA.OVl , A. fA. 
[I)J..(.g ht, E. 

Vyge.lLt , H. P. 

Vyg eA.t , P. 

Dziuba, S. P. 


Eb e.fL, J. 

Eb e.fLl , J. J 

Eddy , H. A. 

EdwCUtdJ.J, V. M. 

Egawa, J. 

f..,u e.nbud, M. 

EldfLe.dge, V. M. 

El-TamariU. , M. Y. 

Ely, J. O. 

Eme.fLY, A • J., J fL . 

Etrme.l , V. At 

Emu, T. 

Ep.6tuYL, B. 

EfLA..c.R..6 011. , J. O. 

EfLA..R.J.J e.n , N. 

EfLVlJ.J t, H. 

EJL vA.. 11. , V . M. 

E.6le.fL, F. L. 

SstabfLooh. , R. W. 

Eva.vv~ , T. C. 


FcU.Lf.a , G . 

Falc.o n e.fL, D. W • 

Falh.e.nhe.-<;r! , M. 

Falh.e.nne..Dn, R. 

FCmc.ne.fL, J. A. 

Fanta, P. E. 

FMlu , L. E. 

FM.6e.tt, V. W. 

Fe.ldman , I. 

Fe.i-tmaYL , R. 

Fe.YLI1, W. O. 

Feola, J. 

FA..e.ld , J. B. 

FA.. 11. 1<. , K. 

FA..i11<. , R. M. 

Fill c.i'l.e.A..i1 , H. E. 

F~c.h, S . 

F~ ll , B. R. 
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H .CLgg , J. F. 

Fle.w ch , H. 

Ft0'lu.vl.g , R. W. 

Fuc.k , J. J. 

Fo~d.tck, L. S. 

F'Lank , P. B. 

FfLanl~e.I, D. R. 

F'La ze..tt , E. L. 

FfLe.e..'L , R. M. 

FfLe.nk. e.e., A. W. 

FfL.te.dbe.fLg , K. V. 

F/L~e.nd , J. P. 

FfL.W c.h , ,\.1 . 

Fu.il.e.fL, M. E. 

FU'lmaYl , ,v. H. 

FLJ..JL.th , F. W. 


GaboMe.f, J. V. 

GabtUo, B. W. 

Ga.t.timOfLe. , J. C., JfL. 

G~, F. M. G. 

GafLdHVt, V. E. 

GafLtUdo- r~~ on, G. C. 

Gat~, A. A. 

Gatu , E. 

Ga;tzy , J. 

Gaw1de.fL, R. 

Gaz~oglu, K. 

GeiVW1aYln , G. 

GVtbe.fL, G. 

Ge.fLbVt, G. B. 

Gvv~ C.hmw1, R • 

G~bb, F. R. 

G~fda, J. E. 

G~U, S. 

Gde.lmaYl , H. J. 

G~U¥Lta, P. V. 

GtM~Vt, S. R. 

Gle.gg , R. E. 

G.Uc.~mcU1, A. S. 

Gtove.tt, J. N. ­
GofdmaYl , M. 

Go~tun, V. A. 

Gowtun, R. 

Goodland, R. L. 

Goodman, J. W. 

Good6 Ol'l, L. L. 

GoMon, E. R. 

GOfLdon, L. H. 

GofLham , A. T. 

Gok.~e.f , S. A. 

GOMrun, R. E. 

GfLac.e., J. L. 

GfLac.hu,,f), r . 

GfLay, E. Le.B. 

GfLe.e.n, M. 

GfLe.e.nbVtg, L. J. 

GfLe.e.~ te.-tn, E. T. 

GtU.Vt, R. S. 

Gtwl1a1.ck, A. J. 

GfLobman, A. B. 

GfLM c.how, J. 


Habe.UaYld, G. L. 

HaM, V. E. 

Hahn, E. W. 

Hafd, P. M. 

Hail , R. H. 

HamrlOnd, W. E. 

HcmavaYl, H. R. 

H~e.n, C. L., JfL. 

HaMy, H. L. 

HafLgfLave., P. A. 

HafLoutwuan, L. M. 

HafLpe.fL, P. V. 

HafLw , P. V. 

HaJt.fL.W J M. D. , JfL. 

H~, W. B. 

HaJt.fL.W on , W. 

HaU, L. S. 

HCLfLVe.y, R. A. 

HCLfLWood, J. H. 
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TECHNICAL ASSOCIATE 

M..<...tdlted A. CaNt Betty J. Mulltyan 

tJw..<..g h.t E. Galtdn e.Jt Ann i3. WW.6 

Malty Jane 1zzo HeAbeJLt 13. Willol1. 

* Primary appointment in another depar'tment. 
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PH.D. DEGREE IN BIOPH YS ICS 

NAME 

ANDERSON, LOWELL L. 

BICKMOR F- , JOHN T. 

BLACK, STUART C. 

BONN ER, JOHN F. 

BOSMANN, H. BRUCE 

BURKI , HENRY J. 

CROSS, FREDRICK T. 

CU DD I HY, RICHARD G. 

DAHL, ADRIAN H. 

DAVIS, THOMAS PEA RSE 

JON ES, WILLIAM BARRIE G. 

JORDAN, HARR Y C. 

KANWISHER, JOHN W. 

KRIEG , DAVID R. 

MILLAR, FLORENCE K. 

MOORE, RICHARD 

MORKEN, DONALD A. 

PUTN AM, THOMAS E. 

RAABE, OT TO G. 

ROBERTS, CARLYLE J. , JR. 

SHAEFFER, JOSEP H R. I II 

SHAPIRO, JACOB 

TANOOKA, HIROSHI 

WATSON, MICHA EL L. 

WATT, THOMAS B., JR . 

WHIPP LE , GEORGE H. , JR. 


M.S. DEGREE IN BIOPHYSICS 

NAME 

GAVI GAN , FRANCIS X. 

HA MBL EN, DAVID P. 

LEWIS, LIONEL 

MINTER, FRA NCES M. 

SANDERS, AARON PE RRY 

SCH LESING ER, MIL TON J. 

SHANDLEY, PAUL D. 

STEWART, CARL ETON 

SULTl ER, MARY ROBB 

WILKINS, SALLY DELAN CE Y 

WOODSUM, HUB ERT C. 
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YE AR 

1958 

195 6 

1957 

1948 

1 9 66 

1961 

1967 

196 7 

1953 

1959 

19 65 

19 59 

1951 

1957 

1954 

1956 

19 54 

1954 

1967 

19 54 

1962 

19 54 

1962 

1952 

1962 

19 53 


YEA R 

1955 

1966 

1955 

1967 

1 9 52 

19 53 

19 54 

1964 

19 54 

19 6 3 

19 53 




PH.D. DEGREE IN RAD IATION BI OLOGY 


NAME YEAR 

ANGEL, CHARLES R. 1960 

BAIR, WILLIAM J . , JR. 1954 

BOECKER, BRUCE B. 1962 

BRAND, JOHN SWEENEY 1966 

BRUCE, ALAN KENNETH 1956 

CARSTEN, ARLAND L. 1957 

CASARETT, ALISON P. 1957 

COOPER PHILIP H. 1966 

COPELAND, EDMUND S. 1964 

CRAIG, DOUGLAS K. 1964 

DELLA ROSA, ROCCO J . 1959 

DE WE Y, WILLIAM C. 1958 

EDD Y, HUBERT A. 1964 

EL-TAMAMI, MOHEI-EL DIN Y. 1965 

GOKSEL, SELAHATTIN A. 1962 

GOLDMAN, MARVIN 1957 

GORDON, ELLEN R. 1958 

GREEN, MORRIS 1958 

HANSEN, CARL LUDWIG 1960 

HARRIS, JOHN WAYNE 1965 

HARRIS, MILFORD D., JR. 1960 

HENDERSON, BETTY JO H. 1961 

HEWITT, ROGER ROY 1963 

JUNG, CHAN YONG 1964 

KAYE, STEPHEN V. 1966 

KUROHARA, SAMUEL S. 1964 

MAIER, JOHN GAIL 1963 

MA ILLIE, HUGH DAVI D 1963 

MILLER, EDWARD J. 1964 

MUTSCHLER, LETITIA E. 1963 

NUSSBAUM, ELMER N. 1957 

ODLAND, LAWRENCE T. 1962 

OKADA, SHIGEFUMI 1956 

PENIKAS, VINCENT T. 1966 

PRETLOW, THERESA P. 1966 

PULLIAM, JAMES A. 1967 

ROHWER, PAUL S. 1967 

ROTH, RAYMOND E. 1963 

ROWLAND, ROBERT E. 1964 

SANDERS, CHARLES ., JR. 1966 

SC HULMAN, MURRAY 1959 

SIKOV, MELVIN R. 1955 

SO BKOWSKI , FRANC IS J. 1966 

SPROUL, JAMES A. , J R. 1962 

STEWART, CARL ETON C. 1967 

STRONG, LORE TT A HIGGINS 1966 

STUART , BRUCE OWE N 1963 

SU THERLAND, ROBERT M. 1966 
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NAME YEAR 

TAVES, DONALD R. 1963 
THOMAS, ROBERT GLENN 19 5 5 
TRAYNOR, JOSEPH EOWARO 1965 
VARON, MYRON I. 1965 
WACHHOLZ, BRUCE W. 1961 
WARD, WILLIAM F. 1961 
WOODWARD, KENT THOMAS 1966 

M.S. DEGREE IN RADIATION BI OLOGY 

NAME YEAR 

AARESTAD, NORMAN O. 1966 
ADCOCK, BOBBY RAY 1964 
AHMAD, S. MANSOOR 1964 
AHMED, JASIM UDDIN 1959 
AHUJA, MEVI 1965 
ALLEN, RICHARD D. 1966 
ALVARADO GRANDI, SERGI O 1962 
AMUNDSON, PAUL I. 1956 
ANCONA-HERRERA, MARICARMEN 1961 
ANDERSON, CHARLES GUS TAV 1962 
ANDERSON, CLAUDE TAYL OR 1963 
ANDERSON, DONALD L. 1963 
ANDREWS, JANET ELIZABETH 195 9 
ANGLETON, GEORGE MCC. 1952 
ARMSTRONG, ROBERT L. 1965 
BARKER, ROBERT FRANCIS 1954 
BARLETTA, FRANCIS P. 1963 
BARONE, GREGORY J. 1964 
BARR, ISABELLE A. 1951 
BARRALL, RAYMOND C. 19 57 
BAUM, JOHN WILLIAM 1954 
BELLUSCIO, PHILIP R. 1 966 
BENSON, RICHARD E. 1956 
BLOOM, JOSEPH DUI TCH 1960 
BOECKER, BRUCE B. 1960 
BOEKER, ELISABETH H. 1960 
BOYDEN, DOUGLAS GREGG 1960 
BRAND, JOHN S. 1964 
BRUCE , ALAN KENN ETH 1954 
BUCCI, THOMAS J. 1962 
BURHAM, WILLIAM A. 1961 
BURKE, KATHLEEN A. 1 966 
BURNETT, WILLIAM DAVIS 1960 
CABLE , JOHN WILLIAM 1963 
CAHILL, DANIEL FRANCIS 196 2 
CARSTEN, ARLAND L. 1 956 
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NAME 

CHAMPAGNE , ROBE RT J. 
CHANDLER, ROBERT PAUL 
CHAPUT, RAY MON D L. 
CLEARY, STEPHEN FRANCIS 
CL OUTIER , PAUL FREDERICK 
CLOUTIER, RO GE R, J. 
CON TI, ENRI CO F. 
COO L, WA LTER S. 
COO PER , PH I LI P H. 
COPELAND, EDMUN D SARGENT 
CRAIG, DOUGL AS KENNETH 
CROSS, FRE DR IC K THOMAS 
CUDDIHY, RICHAR D G. 
DALY , JAMES C. 
DAPOLI TO, JOHN A. 
DAVID SON, DA VID EDWA RD, J R. 
DAV IS, JOYCE P. 
DEA N, EDWARD E. 
DESHPANDE , MA DHUR I V. 
DE TTOR, CHAR LES M. 
DONAHUE, NANCY S. 
DONOVAN, MARTIN S. 
DOUGLAS, GEORGE P. 
DUCKWORTH , JAMES W. 
DUDZIAK, DONALD J. 
EARLS, JULIAN M. 
EL-TAMAMI, MOHEI EL DIN Y. 
EWING, DEAN E. 
FARRIS, RICHA RD D. 
FAU LKNER, DONAL D ERNEST 
FAUST, JACK CHAR LES 
FEOLA, JOSE MAR IA 
FOELIX, CHARLES FERDINA ND 
FRANKEL, RO BERT 
FRECHETTE, MURI EL A. 
FROOM, CHA RLE S PHILIP 
GA LLIMORE, JOHN C. , JR. 
GAN GAD HARAN, PO OD I 
GA RCIA-T RIA S, NILDA (PARKINS) 
GARDN ER, HORAC E B. 
GEORGE , RO BERT EU GENE 
GERTZ OG , JA CK 
GIBB, FLOYD R. 
GIPSON , E. NEA L 
GODDE N, WI LL IAM R. 
GOKSE L, SELA HAT TIN A. 
GORDON, ELLEN R. 
GRE EN, J EROLD PAUL 
GREENH OUSE, NATHANIEL 
GRE NN EN , RUTH M. 
GRO TE NHUIS, IVAN MERLE 
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YEAR 

196 3 

1962 

196 5 

1960 

1959 

195 7 

19 57 

1951 

1960 

1961 

1961 

1961 

1964 

1964 

19 6 2 

1962 

1956 

1958 

1964 

1964 

1 9 66 

1957 

1964 

1956 

1957 

1966 

1961 

1962 

1965 

1962 

19 59 

19 61 

1 9 59 

1964 

1962 

1960 

19 52 

1966 

1959 

19 67 

1961 

1965 

1961 

1962 

1962 

1959 

1954 

1963 

1967 

1959 

1959 




NAME 

HAERTJENS, BERNARD L. 
HALKO, ARLENE A. 
HAMMOND, WARREN E. 
HARRIS, STANLEY C. 
HASTINGS, CATHERINE M. 
HAUVER, ROBERT C. 
HAYDOCK, IRENE C. 
HENDERSON, BETTY JO 
HETZNECKER, WILLIAM T. 
HEWITT, ROGER ROY 
HIGGINS, LORETTA M. 
HILL, LARRY W. 
HOKE, BOB 
HOWELL, WILLIAM D. 
JIMENEZ-BARBER, CARLOS M. 
JOHNSON, JAMES EDWARD 
JOHNSON, MERRILL C. 
JONES, W. BARRIE G. 
KEARY, FRANK V. 
KENNEKE, ALBERT P. 
KENNEY, ARTHUR LESLIE 
KERN, JOHN DWIGHT 
KESHAGUPTA, VITIT 
KHAN, RAFIQ AHMED 
KINNAMON, KENNETH E. 
KINSLEY, EARL LESLIE 
KIRCHNER, ROBERT A. 
KIRK, WILLIAM P. t I I 
KLAPPER, MICHAEL H. 
KNOSPE, WILLIAM H. 
KOLB, WILLIAM H. 
KRASAVAGE , WALTER J. 
KWAENGSOBHA, SUREE 
LALLIER, CLAIRE LOUISE 
LAPORTE, DONALD J. 
LAURER, GERARD ROBERT 
LAVALETTE, DAVID R. 
LEBOURDAIS, WALLACE R. 
LESACA, REYNALDO M. 
LEVY, LOUIS BOBBY 
LIDDLE, CHARLES G. 
LIE, RANDI 
LITTLEFIELD, PETER S. 
LIU, KUO-YUEH 
LOGIUDICE, JOSEPH M. 
LOIZEAUX, PETER ST. JOHN 
LOURIE, IRVIN M. 
LOVAAS, ARVIN I. 
MAHONEY, FRANCIS J. 
MAILLIE, H. DAVID 
MAMMEN, HELEN LOUISE (BOYDEN) 
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YEAR 

1961 

1951 

1952 

1964 

1956 

1965 

1961 

1951 

1959 

1960 

1960 

1966 

1961 

1961 

1959 

1959 

1963 

1958 

1958 

195 1 

1959 

1960 

1966 

1959 

1961 

1964 

1964 

196 5 

1959 

1962 

1962 

1963 

1965 

1960 

1965 

1959 

1957 

1963 

1 961 

1962 

1963 

1961 

1963 

1967 

1957 

1963 

1960 

1956 

1958 

1956 

1960 




NAME YEAR 

MARKOE, ARNOLD M. 1966 
MARTIN, BARBARA A. 1965 
MARTIN, MORRIS L. 1955 
MARTIN, RICHAR D J. 19 58 
MARTONE, MARGARET T. 1964 
MARTON E, RONAL D J . 1964 
MCBAIN, JOHN K. 1966 
MCCLINTOCK, ROBERT O. 19 58 
MCCLURE, JOHN A. 1957 
MCCONNON, DANIEL 1960 
MCDERMOTT , FRANK E. 1963 
MCFADYEN, DOROTHY F. 1966 
MCGREW, CLINTON J. t JR. 1957 
MCKANE, ANDREW 1958 
MC RANEY, WILLIAM K. 1964 
METALLI, PIETRO 1967 
MILANI, ROBERT E. 1954 
MILLER, ROGER I. 1958 
MILLER, VANDY LEONAR D 1962 
MILLINGTON, RICH ARD A. 1961 
MINX, RAMON PASCHAL 1961 
MITCHELL, THOMAS G. 1956 
MURPHY, THOMAS D. 1957 
MURRAY, JAMES LEWIS 1963 
MUTSCHLER, LETITIA E. 1958 
NEIDLINGER, ROBERT W. 1961 
NELSON, RONALD BRUC E 1962 
NGAN, TRAN THI 1966 
NICASTRO, LAWRENC E J . 1956 
NOONEY, THOMAS W., JR. 1961 
NOSAN, MARTIN M. 196 3 
NYO, U HTIN 1966 
O'BRIEN, JAMES A. 1958 
O'BRIEN, JOSEPH F. 1955 
OCHS, CHARLES W. 1961 
ORTHEY, GE ORGE F. 1964 
PAB ON-PEREZ, HEIDI 1961 
PAGE , NORBER T P. 1963 
PALACIOS-FABREGAS, MA RI A M. 1961 
PANG RAZE, MILDRED A. 1964 
PANYARJUN, BHIYAYO 1960 
PA RKOS, GERALD R. 1956 
PELLETIER, CHARLES A. 195 7 
PENIKAS, VINCEN T T. 1959 
PER SING, RONALD L., J R. 1961 
PHILLIPS, LEIGH F. 19 56 
PIZZUTO, JOSEPH S. 1958 
POT TER, JOHN P. 1960 
PREDMORE, CAROL EL LEN 1964 
PROVOOST , ALISON T. 1953 
PUL LIAM, JAM ES A. 196 3 
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NAME 

QUAIFE, MERTON A. 
RAUSA, GERALD J. 
REED, ROBERT F. 
REESE , ISAAC CLINTON 
REITLER, EDWARD K.f JR . 
REUBEN, JOHN P. 
RICHARDSON, FRED W. 
RICHMOND, JONAS EDWARD 
ROESSLER, CHARLES E. 
ROHWER, PAUL S. 
ROONEY, KEVIN L. 
ROSA-GARCIA, MARIO E. 
ROSENBERGER, EUGENE A. 
ROSENZWEIG, WALTER 
ROTHE, WILLIAM E. 
ROWE, WILLIAM BRUCE 
SCHOLES, SUSAN QUIRIC ONI 
SCHULTHEIS, JAMES J. 
SEIBYL, WALTER L., JR. 
SEIGNEUR, LESLIE J. 
SHABER, GARY S. 
SHATTERLY, LUTHER W. 
SHIVELY, JAMES N. 
SILVERSTEIN, LAWRENC E G. 
SIMON, GEORGE A. 
SMITH, AUDREY VIVIAN A. 
SMITH, DAVID SAUDERS 
SMITH, PHILIP HARDY 
SPAHN, JAMES A., JR. 
SPERTZEL, RICHARD D. 
SPRARAGEN, SANFORD C. 
STANGER, PAUL 
STANLEY, RICHARD E. 
STARA, JERRY FRANK 
STARK, JAMES E. 
STEADMAN, BRUCE LUVILLE 
ST EWART, MARY LOUISE 
STILL, EDWIN TANNER 
STROMBERG, LAWAYNE R. 
STUART, BRUCE OWEN 
SUNTA, CHINTAMANI 
SUZUKI, MASASHI 
TELLES, NORMAN C. 
THOMAS, JOSEPH J., JR. 
THOMPSON, ROBERT ELLIOT 
TODD, PAUL WILSON 
TROKEL, STEPHEN L. 
TSINGA, ELPINIKI 
TYLER, PAUL E. 
VARON, MYRON IZAK 
VICHITRANONDA, SUTEERA 
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YEAR 

1961 

19 53 

1962 

1961 

1 964 

1956 

1958 

1951 

19 56 

196 1 

1956 

19b1 
1962 

1952 

1958 

1959 

1964 

1956 

1956 

1958 

1961 

1965 

1956 

1956 

1951 

1957 

1953 

19 53 

1961 

1962 

1952 

1958 

1964 

1961 

1958 

1961 

1964 

1964 

1963 

1959 

1961 

1958 

1959 

1964 

1961 

19 60 

19 56 

1 963 

1964 

19 63 

1963 




NAME YEAR 


VON HAZM BURG, RO MU LUS S. 1964 
WACHHOLZ , BRUC E WILLIAM 1959 
WAGNER, MURPHY TH OMAS, JR. 1962 
WALKER, JESSE P., JR. 1962 
WALK ER, P. MACK 1963 
WALLAC E, JO HN MILBURN 1964 
WAM PLER, STANL EY N. 1961 
WA NGEM ANN, RO BERT T. 1964 
WEBST ER , JOH N BLA IR 1964 
WELTY, CARL G., JR. 1956 
WEST, JOE E. 1961 
WHITE, CARLETON BENJA MIN 1962 
WINANS, LAWREN CE F. 196 6 
WISSINK, ROBERT G. 1958 
YO DER, VIRGIL EDWARD 19 57 
YOUNG, JAMES BOWMAN 1959 

PH . D. DEGRE E IN PHARMACO LOG Y 

NAME 

BOYD , EUG ENE S. 

CASA RE TT , LOUIS J . 

CHEN, PHILIP S., J R. 

DEMIS, DERMOT J. 

DISTEFANO, VICTOR F. 

DRESEL, PETER E. 

GABOUREL, JOHN D. 

HEIN, JOHN W. 

HILCKEN, JOHN A. 

HURWITZ , LEON 

LEVINSKAS, GEORGE J. 

LITTLE, KATHARI NE D. 

MEG IRIAN, DAVID 

MERCER , THOMAS T. 

MOR ROW, PAUL E. 

MYE RS , HOWARD M. 

O'L EAR Y, JO HN F. 

SC HA RFF , THOMAS G. 

SHOURI E, KANW AR L. 

STOLL, WIL LIAM R. 

TISHKOF F, GARSON H. 

WEI KEL, J OHN H., J R. 

WHI TE, NOR MA N G. 

WIBE RG, JOHN S. 

WILLIAMS, LUCIL LE B. 


YE AR 

19 53 
1958 
1954 
1954 
19 53 
1952 
1957 
195 3 
19 54 
19 53 
19 53 
1957 
1954 
1957 
1952 
195 8 
19 51 
1956 
1949 
1956 
19 51 
1954 
1954 
1956 
19 50 
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M.S. DEG RE E IN PHA RM AC OLOGY 

NAME 

ADAMS, SAUL 
ARMSTRONG, ROB ERT D. 
BERKE, HARR Y L. 
BLAKE, ROBER T L. 
CASARETT, LOUIS J . 
DAGIRMANJIAN, ROSE 
DALE, PET ER P. 
DANLEY, ROBERT A. 
DAVIS, KAT HARINE H. 
DO WNS , WILLIAM L. 
GREENBERG, LEONA RD 
HUR WIT Z, LEON 
KOSEL , GEORGE E. 
LAB ELLE, CHARLES W. 
MEGIRIAN, DAVID 
MEGIRIAN, RO BERT 
STRATES, BASIL S. 
TAYLOR, JEAN M. 
TI DBALL, CHA RLES S. 
UNDERWOOD, EL IZA BETH E. 
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YEAR 

1955 

1958 

1948 

1957 

1955 

1954 

1948 

1950 

1954 

1953 

1954 

1950 

1951 

1950 

1951 

1 954 

195 6 

19 56 

1952 

1950 
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