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UNITED STATES GOVERNMENT 

Mem oran dum 
TO S.  R. Sap i r i e ,  Manager 

Oak Xidge Lperations 

FROM : 2. G. Humphries, i l i rec tor  
Contract D-vision 

DATE: December 27, lSGl 

7 14692 

SUBJECT: REQLEST FOR AUI'HORITY TO NEGOTIATE A CONTRACT FOR THE 
PRODUCTION QF A PUERTO RICO NUCLEAR CENTER FILM 

AC : RGH 
e 

This o f f i c e  has been requested by Mr. Stokely i n  t h e  attached memo- 
randum dated December 26, 1961, t o  i n i t i a t e  a c t i o n  leading t o  the  
award of a con t r ac t  f o r  t he  production of a m o v i e  f i l m  covering t h e  
Puerto Rico Nuclear Center a c t i v i t i e s .  
names of f i v e  (5) movie production firms which he considers t o  be 
highly qua l i f i ed  f o r  t h i s ' t y p e  of an undertaking with an indicat ion 
t h a t  t h e  name of a s i x t h  firm w i l l  be furnished shor t ly .  
recommended that the  procurement be handled on a negotiated bas is  
with proposals being s o l i c i t e d  only from these  s ix  (6) firms i n  order 
t o  assure t h a t  t h e  f i rm receiving t h e  contract  w i l l  have proper . 

qua l i f i ca t ions  t o  produce a f i lm of the  desired qua l i ty .  

Mr. Stokely has furnished the  

He  has 

I concur i n  t h e  d e s i r a b i l i t y  of handling t h i s  procurement on a 
negotiated basis and bel ieve t h e  Commission i s  vested with ample 
au tho r i ty  under Subpart 1-3.210(a)(5) of t h e  Federal  Procurement 
Regulations. 

I n  accordance with t h e  provisions of your memorandum dated August 13, 
1957, Subject "Proposed Contracts t o  be Entered I n t o  Without Formal 
Advertising", i t  i s  recommended that you authorize t h e  procurement of 
t h e  production of t h e  Puerto d ico  Nuclear Center f i l a  on a negotiated 
bas i s  with the  i n v i t a t i o n  f o r  proposals t o  be issued t c  t h e  f i v e  (5) 
firms named i n  t h e  attached memorandum plus  the  add i t iona l  qua l i f ied  
f i rm which w i l l  be furnished la ter .  

If you do so approve, kindly ind ica t e  by signing i n  t h e  space.pro- 
vided below and r e t u r n  the  f i l e  t o  t h i s  Division f o r  fu r the r  handling. 

E nc l o  s ur  e : 
Memo 12-26-61 f a  Stokely w/encls.  

R. G. Humppes  

CC: E. E.  Stokely 

I O N  APPROVED: 



Mem oran dum 
TO : R .  G. Humphries, Di rec tor  

Contract Division 

FROM : Edwin E. Stokely, Ass i s t an t  t o  the Manager 
f o r  Publ ic  Education 

SUBJECT: PUERTO RICO NUCLEAR CENTER FIZM 

MY:EES 
e 

0 

301 0-104 

UNITED STATES GOVERNMENT 

This is i n  reference t o  our recent  discussions concerning the 
production of a motion p i c tu re  f i l m  on the  Puerto Bico Nuclear 
Center. The Divis ion of In te rna t iona l  Affairs ,  lieadquarters, 
has requested we proceed t o  produce such a film. Accordfngly, 
we  now are ready t o  seek a qua l i f i ed  f i lm  producer t o  c a r r y  
out  t h i s  work under con t r ac t  with the  Commission. 

As I noted in  our discussions,  we bel ieve it is  highly des i rab le  
t o  s e l e c t  the  producer on a negot ia ted bas i s  f o r  a f ixed-price 
o r  a lump-sun cont rac t  covering a l l  phases of the work, in- 
cluding s c r i p t  and ac tua l  production. We believe advert ised,  
competitive b ids  a r e  not  f e a s i b l e  f o r  t h i s  project  s ince  w e  
a r e  in t e re s t ed  i n  acqui r ing  the  professional  services of only 
highiy qua l i f i ed  f i rms which can o f f e r  the bes t  t a l e n t  ava i l -  
ab le  t o  produce the  film. 
over emphasized s ince  the  f i l m  is t o  be produced almost e n t i r e l y  
f o r  fore ign  audiences. 
ing the  a c t i v i t i e s  a t  the  Nuclear Center i n  the most complimentary 
manner so a s  t o  a t t r a c t  people of the  Lat in  American count r ies  
t o  the Center. The f i lm  i s  t o  be produced i n  a t  l e a s t  two 
languages, with an opt ion t o  provide p r i n t s  i n  a t h i r d  language. 

The importance of t h i s  cannot be 

It w i l l  be for the  purpose of depict-  

Because of the foreign audience f o r  which the f i lm i s  intended, 
w e  consider i t  e s s e n t i a l  t h a t  t h i s  f i lm  be of the highest  qua l i ty .  

In order t o  insure t h a t  we rece ive  a high qua l i ty  film, we  
request  t h a t  i n v i t a t i o n s  f o r  proposals f o r  production of t he  
Puerto Rico film be l imi ted  t o  approximately s i x  firms, which 
a r e  l i s t e d  below. There a r e  hundreds of not ion p i c tu re  f i m s  
throughout the nation. Many of them are qual i f ied  only f o r  
limit-ed productions and, as such, do not  have the  t a l en t ,  t he  
equiljment, the experience, the  personnel o r  the know-how t o  
produce a f i lm of the q u a l i t y  we a r e  seeking. Many of the 
firms probably could produce a f i lm  a t  extremely low cost .  
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However, the  q u a l i t y  of such productions would be i n f e r i o r  and 
would r e f l e c t  on t h i s  nat ion 's  atomic energy program i f  d i s t r i -  
buted abroad. Thus, we would p re fe r  t o  l i m i t  proposals t o  
only those firms which w e  know through pas t  experience and 
through reputat ion t o  be capable of producing f i lms  of the  
qua l i t y  we requi re  and a t  reasonable costs.  
curement i s  not unusual with Federal agencies. 

This type of pro- 

Attached you w i l l  f i nd  a memo from Headquarters concerning 
procurement of professional motion p i c t u r e  serv ices  on a 
negotiated bas i s  and a memo from the  United S t a t e s  Information 
Agency ou t l in ing  t h a t  agency's p r a c t i c e s  i n  t h i s  resard and 
i t s  j u s t i f i c a t i o n  f o r  producing f i lms  under negotiated contracts.  

We also have at tached a d r a f t  o u t l i n e  of the  scope of t he  work 
and spec i f i ca t ions  f o r  i n v i t i n g  proposals f o r  t h i s  project.  
We would appreciate  your preparing t h e  proposal package and 
s o l i c i t i n g  proposals from the  following firms: 

Audio-Productions, Inc 
Film Center Building 
630 Xinth Avenue 
N e w  York Ci ty ,  ;?ew York 
Attention: Alexander Gansell 

The Calvin Productions, Inc. 
1105 Trwnan Road 
Kansas City 6, Missouri 

DeFroit, Michi an 1 1  

-(Trinity 5-2450$ 
Sara Orleans & Associates, Inc. 
211 West Cumberland Avenue 
Knoxville 15, Tennessee 

Wilding, Inc. 
1345 Argyle S t r e e t  
Chicago 40, I l l i n o i s .  

We may provide you with a name f o r  a s i x t h  firm shor t ly .  

iJe would l i k e  the s o l i c i t a t i o n  o f  proposals t o  be scheduled so 
t ha t  w e  could reasonably nego t i a t e  a cont rac t  by :.larch 1, 1962. 
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I w i l l  be glad t o  provide any addi t iona l  information you may 
need . 

Edwin E. Stokely I 

Enclosures: 
1. Pfemo d td  12-22-61 fm Edwin L. Wilber t o  Edwin E. Stokely 
2. Letter d td  12-20-61 f m  Frank C. Tribbe t o  Edwin L. Wilber 
3 ,  Information and Scope of Work f o r  PRNC Movie 
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INFORMATION AND SCOPE OF WORK FOR PUEBTO RICO NUCLEAR CENTER MOVIE ---------------------------------- 
1. Purpose: 

The Commission des i res  t o  produce a promotional-type motion 

p ic ture  covering the  a c t i v i t i e s  of the  Puerto Rico Nuclear Center 

which can be used t o  c rea t e  g rea t e r  i n t e r e s t  on the  pa r t  of 

qua l i f ied  people i n  Lat in  America i n  u t i l i z i n g  the  t r a in ing  and 

research f a c i l i b i e s  ava i lab le  a t  the Nuclear Center. 

2. Subject: 

The bas ic  material t o  be considered is  described i n  t h e  

enclosure e n t i t l e d  "Puerto Rico Nuclear Center." This descrip- 

t ion,  however, i s  not an ou t l ine  f o r  the  film. The f i lm  w i l l  

describe v i sua l ly  and audibly the major t r a i n i n g  and research 

a c t i v i t i e s  of the  Puerto Rico Nuclear Center and the  f a c i l i t i e s  

avai lable  there  so a s  t o  present these  a c t i v i t i e s  i n  the  most 

favorable l i gh t .  

3 .  Type of  F i l m :  

Semitechnical, documentary with off-screen narrat ion.  The 

p ic ture  w i l l  be i n  16-mm color  and r e l ease  p r i n t s  are t o  be i n  

16-m color  with sound. There w i l l  be two vers ions of the  film, 

One with the  nar ra t ion  i n  English and a second, i den t i ca l  t o  the  

f i r s t ,  but with the  nar ra t ion  i n  Spanish. The proposal should 

provide an opt ion for producing a t h i r d  vers ion  with t h e  nar ra t ion  

i n  Portuguese. 

1 0 9 1 3 1 1  
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4. Audience: 

Semitechnical. The f i lm w i l l  be d i rec ted  t o  an audience 

which w i l l  include univers i ty  science students,  f acu l ty  members, 

technical personnel i n  industry,  technical and s c i e n t i f i c  groups, 

a l l  largely i n  South and Central  American countr ies .  When completed, 

the f i lm w i l l  become a pa r t  of the AECts motion p i c tu re  f i lm lending 

l i b ra ry  and w i l l  be d i s t r ibu ted  through the United S t a t e s  Infonna- 

t i on  Agency, t h e  Department of S t a t e  (including embassies and 

consulates), Organization of American Sta tes ,  and by t he  University 

of Puerto Rico and the  AEC. 

5 . Product ion : 

The cont rac tor  w i l l  be expected t o  provide a l l  f a c i l i t i e s ,  

equipment and services necessary f o r  the production of a semitechnical 

motion p ic ture  equal i n  qua l i t y  t o  the best  the  motion p ic ture  

industry can produce. The length of the p ic ture  w i l l  be two 

r ee l s  (20 minutes). 

6. Script:  

The cont rac tor  w i l l  be expected to  f i r s t  produce a f i lm ' 

treatment o r  o u t l i n e  f o r  t he  p ic ture  showing the  proposed method 

of covering the  subject  a s  described i n  sec t ion  1 above. Upon 

approval of t he  treatment, t he  contractor w i l l  be expected t o  

produce and submit f o r  approval a d ra f t  s c r i p t  i n  accordance with 

the  approved treatment. Upon approval of the  d r a f t  s c r i p t ,  he 

w i l l  prepare and submit a f i n a l  s c r i p t  for  approval. I n  connection 

1 0 9 1 3 ' 1 2  



with the preparation of the treatment and script, the contractor 

will be expected to perform the necessary research, including 

reviewing written materials on the subject; review existing 

motion picture footage; visit the Puerto Rico Nuclear Center 

facilities at San Juan and Mayaguez, Puerto Rico; confer with 

AEC and PRNC personnel in Oak Ridge, Tennessee, Washington, D. C .  

and in Puerto Rico. At each stage of the production, the con- 

tractor will be expected to submit the treatment and scripts to 

the AEC for approval before proceeding to the next phase. 

The contractor will be expected to produce the script 

originally in English. He will be responsible for translating 

it into Spanish for use in the Spanish version of the film 

(and under the option, into Portuguese). The Spanish translation 

must also be submitted to the AEC for approval. 

7. Animation: 

No need for animation is anticipated. 

8. Location: 

Photography will be accomplished principally at two sites 

in Puerto Rico 0- at San Juan and at Mayaguez. No set construction 

or dramatic talent (other than off-screen narrator) will be 

r equ ired . 



9. Approva 1 s : 

The Coinmission reserves the right to approve or disapprove 

the script writer, the director and the narrators, including the 

Spanish narrator (or Portuguese in the option) assigned by the 

contractor to this production, as well as any changes in writers, 

directors or narrators during the production. 

The treatment and script are to be submitted to the Commission 

for approval as noted in section 5 above. 

script after final approval must be approved by the Comnission. 

Any changes in the 

The Commission reserves the right to approve the motion 

picture at the following stages of production and at the 

following places: 

STAGE OF PRODUCTION ---------- 
Rough-cut picture with 
cued narration. 

Inter-lock picture and 
recorded narration. 

Answer print or pilot 
print. 

PLACE OF APPXOVAL - - - - - - - - -  
Offices of the Comnission at 
Oak Ridge, Tennessee and 
San Juan, Puerto Bico. 

Commission offices in Oak 
Xidge, Tennessee, or 
contractor* s plant. 

Commission offices at Oak 
Ridge, Tennessee. 

3ach of the above stages must be approved in the order shown 

above before the next operation is undertaken. It will be the 

responsibility of the contractor to hold additional screenings 

at each stage of the production if this is necessary for approval. 

I 0 9 - 1 3 1 4  
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10. Rights: 

The Commission is to retain all rights and ownership of film. 

11. Music and Effects: 

Titles and stock music will be of a conventional nature. 

It is expected the music will be used throughout the film. 

Sound effects, if any, will be stock and recorded. 

12. De 1 ivery elements : 

Subsequent to the approval of the answer or pilot print, the 

following is to be delivered to the Comnission: 

1. Five composite 16-mm color release prints with Bnglish 

narration and with reels, cans and fiber cases; 

2. Five composite 16-4~n color release prints with Spanish 

narration and with reels, cans and fiber cases; 

3 .  If option is exercised, five 16-nnn color release prints 

with Portuguese narration, and with reels, cans and 

fiber cases; 

4 .  The edited original picture film; 

5. The-narration sound tracks in English, and Spanish and, 

if option is exercised, Portuguese on film or synchronized 

tape; 

The music and effects sound track on film or synchronized 

tape ; 

60 



7. 

8. 

9. 

. -  

The mixed, sound t rack  on f i lm s u i t a b l e  f o r  making 

r e l ease  p r in t s ;  

Four color  corrected interneaat ives  s u i t a b l e  f o r  

making release p r in t s ;  

A l l  o r ig ina l  and work p r in t  outtakes and overs. 

An opt ion f o r  t he  Commission t q  purchase 25 r e l ease  p r i n t s  

each with Spanish and with English narrat ion and the  p r i ce  per 

p r in t  should be quoted i n  the  proposal, and i n  Portuguese, i f  option 

is  exercised. The quoted pr ice  f o r  release p r i n t s  should include 

reels, cans and f i b e r  cases. 

13. Delivery Dates: 

Within 90 days a f t e r  award of contract ,  t h e  cont rac tor  

should de l ive r  a completed s c r i p t ;  

Yithin 120 eays following f i n a l  approval of t he  s c r i p t ,  

de l iver  the  p i l o t  o r  answer p r in t ;  

J i t h i n  30 days a f t e r  approval of p i l o t  o r  answer p r in t ,  

de l iver  the remainder of t he  del ivery items. 

14. Type of Contract: 

A lump-sum o r  f ixed  p r i ce  contract  i s  contemplated. If it 

i s  impractical t o  es t imate  t r a v e l  cos t s  accurately i n  advance, 

separate arrangements could be provided f o r  reimbursement of 
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travel in accordance with Government Travel Regulations on an 

actual cost basiso 

15. Payments: 

Payments to be made to contractor on performance and approval 

of following stages of production: 

1, Upon canpletion of script, the amount specified In 

contractorfs proposal for production of script; 

2. Upon approval of inter-lock, one-half of remainder; 

3. Upon delivery of release print and items listed in 

10 above, the remainder. 

16. Government-furnished supplies and services: 

The Commission, at no cost to the contractor, will furnish 

the following supplies and services to the contractor: 

1. Necessary electrical power required for operation of 

the contractor’s equipment at the shoGting sites; 

2. Reasonable labor assistance to the contractorfs crew 

to assist the contractor in moving equipment and in . 

making electrical connections, etc. 

A representative at the shooting sites to accompany 

the script writer and the motion picture crews and to 

assist in identification of scenes and to furnish other 

appropriate assistance at the shooting sites. 

3. 

1 0 9 1 3 7 1  
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17 . Security: 
Since the film will not involve classified information, 

no security clearances or special security measures will be 

required. 

18. Information to be submitted with proposals: 

1. Since the work is to be a professional undertaking, 

primary emphasis is to be placed on the firmts 

qualifications and experience in such work. 

2. For the purpose of evaluating the proposals and in 

order to obtain the best qualified producer, the 

following information should be required as a part of 

the proposal: 

a. Unit or fixed price for  the entire production 

( i n  both Spanish and English versions) and method 

of reimbursing travel and including: 

(1) Cost of producing the script, including 

trave 1 ; 

( 2 )  Complete cost breakdown of other costs in 

completing the film; 

(3 )  Estimated man-days in travel status. 

b. Outline of firm's past experience in similar work 

with emphasis on experience in producing films in 

foreign languages. 



C. Furnish names, qua l i f  icationc,, and experience record 

of s c r i p t  writer,  d i r ec to r ,  chief  photographer, f i lm 

e d i t o r ,  and narrators ,  including Spanish and English 

n a r r a t o r s  who w i l l  be assigned t o  t h e  job, and ind ica te  

whether such personnel are present ly  employed by the  

f i rm o r  whether recruitment will be necessary. 

d, S t a t e  whether work has been o r  is cur ren t ly  being 

performed f o r  the  A t o m i c  Energy Commission and so 

ident  if$* 

e. Equipment and f a c i l i t i e s :  

(1) Describe b r e i f l y  major pieces of equipment proposed 

f o r  use on the  work; 

(2 )  Furnish locat ion and desc r ip t ion  of laboratory 

o r  production f a c i l i t y  which contractor  proposes 

t o  u t i l i z e  i n  performance of work; 

(3 )  Indicate  what port ion of t h e  work may be subcontracted 

o r  ca r r i ed  out i n  f a c i l i t i e s  owned by o the r  than 

the  contractor and i d e n t i f y  proposed subconc- ac tors  

and f a c i l i t i e s  t o  be used3 

( 4 )  Indicate  the type of film contractor  proposes t o  use. 

3. Quote p r i ce  separately on options included as follows: 

a. To produce a vers ion o f  t he  f i lm  with t h e  na r ra t ion  

i n  Portuguese and fu rn i sh  f i v e  release p r i n t s  with a 

Portuguese na r ra t ion  t rack.  



b. Quote a price per print f o r  an additional 25 re lease  

prints  with ( 1 )  English narration; and ( 2 )  Spanish 

narration. 
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"Brain p o w e r  is one of our most important expanding f ron t i e r s .  

and discovery today are r e a l l y  the  Tnew worlds,' one of t he  g rea t  new 

f r o n t i e r s  . . . We must search out  and .st imulate the  fullest d e v e l o p e n t  '' 

Learning 

of g i f t e d  young people i n  a l l  c r e a t i v e  fields." 

Glenn T. Seaborg, Chairman 
United S t a t e s  A t o m i c  Energy Commission 

i n  a speech a t  Columbus,.Ohio 
June 9, 1961 
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. 
PRNC/A STATEMENT OF PURPOSE 

. .  
. . of t h i s . e x c i t i n g  new force.  I Thus, t he re  is much ye t  t o  be done. 

_ .  . .. 

In cooperation wi th  other  major i n s t i t u t i o n s  of knowledge, t he  

Puerto Bico Nuclear Center pursues programs of t r a i n i n g  and research,  

t a i l o r e d  t o  serve t h e  needs of the Latin American peoples, i n  order t h a t  

the  na t ions  of t h i s  Hemisphere might prepare f o r  t he  bene f i t s  of nuclear 

advancement, and indeed cont r ibu te  t o  t h a t  advancement; 
. I. 

I n  e s t ab l i sh ing  t h e  Puerto Bico Nuclear Center;the United S t a t e s  

reaffirmed a warm i n t e r e s t  in  i t s  Spanish-speaking neighbors, and the  

respec t  it f e e l s  f o r  them. 

Throughout t he  h i s t o r y  of man, human advancement has  been b u i l t  upon 

. the  energet ic ,  e n t h u s i a s t i c  e f f o r t  of sk i l l ed ,  dedicated,  creative people. 

The Puerto Rico Nuclear Center hopes t o  make some cont r ibu t ion  toward 

helping such people achieve t h e i r  maximum deve lopen t ,  and to  encourage 

and assist them i n  t h e  appl ica t ion  of t h e i r  t a l e n t s .  

- 

The goal is a l o f t y  one and the  challenges are.exact1ng.a But t he  

rewards can s tagger  t h e  Imagination. 

. .  
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PRNC/HISTORY AND ORGANIZATION '' 3. 

8 

I n  an h i s t o r i c  address before  the  United Nations General Assembly on 

Dacunbar 9, 1953, Dwisht D. Eiranhowar, than P r r r idan t  of tho Unitad St.t@LJ 
. .  

f i r s t  enunciated the  $*Atoms f o r  Peacen.plan--a plan t o  spread t h e  bene f i t s  

of t h i s  v i t a l  new form of energy throughout the world. 

"My country's purpose," he sa id ,  "is t o  f ind a way by which t h e  minds 

of men, the  hopes of men, the s o u l s . o f  men everywhere can move forward 

toward peace and happiness and w e l l  beingen 

. Then, a t  the  1956 Panama Conference, M r .  Eisenhower s p e c i f i c a l l y  

urged a c t i o n  t o  "hasten the b e n e f i c i a l  uses of nuclear fo rces  throughout 

the hemisphere ." 
A symposium on the  Peaceful Applications of Atomic Energy was held 

a t  t h e  University of Puerto Rico i n  January 1957, attended by more than . 

1,200 educators, o f f i c i a l s  of t h e  Puerto Rican and U. S. governments, and 

students.  A t  t h i s  meeting, t he  need f o r  a nuclear' center t o  serve Lat in  

American became more apparent. 

On the bas i s  of t he  symposium and the Panama Conference--and aga ins t  

the  general  backdrop of the  Atoms f o r  Peace concept--the United S t a t e s  

Atomic Energy Commission es tab l i shed  t h e  Puerto Rico Nuclear Center, 

leaning heavily on the  cooperation and ass i s tance  of the univers i ty  of 

Puerto Rico. 

The Nuclear Center was conceived primarily t o  a i d  the  Latin American 

peoples in  developing s k i l l s  e s s e n t i a l  t o  t h e i r  nuclear energy a c t i v i t i e s  

by providing graduate leve l  education, research opportuni t ies ,  and by 

conducting other spec ia l  programs. 

. . .  
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Working aga ins t  t i g h t  time chedul t a i l  ns  f o r  t h e  new 

f a c i l i t y  were prepared. The United S t a t e s  Congress approved authorizing ! 

i l e g i s l a t i o n  and appropriated $2,500,000 for the  s t a r t  of conrt tuct ion.  

Because of i t s  i n t e r e s t  i n  expanding t r a in ing  and research a c t i v i t i e s ,  

the Universi ty  .of 'Puerto Rico' agreed t o  opera te  the  new f a c i l i t y  without 

fee, and on October 2, 1957, t h e  University signed a cont rac t  with the  

USAEC f o r  operat ion of t he  Nuclear Center, which would be owned by t h e  

U. S. Government. 

Groundbreaking ceremonies f o r  the  cons t ruc t ion  of t he  f a c i l i t i e s  

at-Mayaguez were.held on July 26 ,  1958, with  a l a r g e  number of o f f i c i a l s  

on hand from the  University,  and the  governments of Puerto Bico and t h e  

United S ta tes .  D r .  Milton Eisenhower at tended as a personal representa t ive  t 
. of h i s  brother ,  t h e  President.  

Puerto Bico was se lec ted  a s  the  sire f o r  t he  Nuclear Center f o r  two 

prime reasons. F i r s t ,  t he  i s land  commonwealth, a model of Lat in  American 

advancement, is a meeting ground of t h e  two g r e a t  c u l t u r e s  of t h e  

Americas. Secondly, it was f e l t  t h a t  t h e  Nuclear Center could b e s t  ' 

function under the  auspices of a la rge  es tab l i shed  univers i ty ,  and 

I 

o f f i c i a l s  of t he  University of Puerto Rico were en thus i a s t i c  i n  t h e i r  

support of t h e  program from the  outset .  

The University is accredi ted  by the  Middle States Association, and 

is a cha r t e r  member of t he  Union of h ' t i n  American Universi t ies .  

received spec ia l ized  professional  acc red i t a t ion  i n  the  f i e l d s  of law, 

It has  

medicine, medical technology, engineering, public. hea l th  nursing, pharmacy, 

eocial  sciences and teacher t ra in ing .  



. .,L , 

f 
! -  
! 

The main campus of the University is located at Rio Piedras and units 

there include the Colleges of General Studies, Humanities, Natural Sciences, 

Business Administration, Education, Law, and Pharmacy. A racond campus 

at Mayaguez houses the College of Agriculture and Mechanic Arts, the 

Division of General Studies, and the Schools of Agriculture, Engineering 

and Science. 

In addition, in historic Old San Juan, the University operates its 

School of Medicine-TrQpical Nedicine, and Schools of Dentistry and P\iblic. 

Health. 

The Nuclear Center functions on all three campuses. 

The University extends graduate credit for most of the courses oPf.ered 

. _ -  by the Nuclear Centerj and members of the prlncipal'teaching staff also 
are members of the faculty of the University. 

. This close integration with the University affords the Nuclear Center 
+*pc.-." ~- 

. a vast breadth of specialized assistance, not only from the University 

staff members themselves, but also from professional people in other 

organizations with which the University is 'affiliated. 

In addition, as a major l ink in the USAECfs training and research. 

effort, the Nuclear Center enjoys a depth of support which is unmat:hed 

by any other institution of its type In Latin America. 

The Nuclear Center has full access to developnents throughout the 

Comission, and it enjoys the complete cooperation of the personnel of 

other USAEC installations including the large national laboratories. 

As a result, outstanding research scientists and teachers are available. 

to advise officials of the Nuclear Center, and to give lectures and conduct 



.1L , 

I 

seminars. The USAEC maintains  l i a i s o n  with the Nuclear' Center and the  

University through. i ts  Puerto Rico Area Office, par t  of the  Commission's 

Oak Ridge Operations-which also adminis ters  the work of such,other  major 

t r a in ing  and , research  i n s t a l l a t i o n s  a s  the Oak Ridge National Laboratory 

and the  Oak Ridge I n s t i t u t e  of Nuclear Studies.  

General a c t i v i t i e s ' o f  t h e  Nuclear Center a r e  conducted b i l ingual ly ,  

but formal l ec tu re  courses  are i n  Spanish. 

t r ad i t i ons  and c u l t u r e  of Puerto Rico, g r e a t l y  f a c i l i t a t e s  pa r t i c ipa t ion  

This, plus  the  Hispanic. , 

. , .  by s tudents  from throughout Latin America. 

A t  Mayaguez, programs are of fered  a t  t he  Master of Science l eve l  i n  

Nuclear Science and Technology, Health Physics,'Chemistry, Agricul ture  

and Biology. The emphasis i n  radiobiology is ch ie f ly  on p lan t  physiology 

and r ad ia t ion  genet ics .  Spec ia l ized  equipment' a t  Mayaguez includes two 

nuclear reac tors  and a s soc ia t ed  laboratory f a c i l i t i e s ,  and a greenhouse f o r  

plant work. 

A t  Rio Piedras  and San Juan, the program is l a rge ly  medically or iented,  

and a c t i v i t i e s  a r e  c a r r i e d  ou t  p r inc ipa l ly  i n  the new Bio-Medical Building 

located i n  the new Puerto R i c o  Medical Center i n  Rio Piedras.  

is offered i n  Radioisotope Techniques, C l in i ca l  Radioisotope Applications,  

and Radiotherapy and Cancer. 

Training 

Primary emphasis is placed upon new methods 

i of diagnosis, and i n  improving t h e  appl ica t ions  of r ad ia t ion  in the t r e a t -  

ment of malignant disease.  

In  addi t ion  t o  appeal ing t o  t h e  esthetic sense, t h e  t rop ica l  climate 
t 
1 
I 

of Puerto Rico and the i s land ' s  c l o s e  t i es  t o  the  sea o f f e r  unusual 

+environmental advantages f o r  spec ia l i zed  t r a in ing  and research activit ies 

i . . .  . .  . .  
i 

! 

- . . ,... 
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in  a reas  such as  t rop ica l  medicine, t r o p i c a l  a g r i c u l t u r e  and marine 

biology. 

and more is an t ic ipa ted .  

The Nuclear Center a l ready is  pursuing some work i n  these f i e l d s ,  

Over and above i t s  funct ion as a t r a i n i n g  and research organization, 

the Nuclear Center a l s o  serves  a s  a meeting place f o r  s c i e n t i s t s ,  physicians, 

engineers and educators  from both cont inents .  

America and North America, s p e c i a l i s t s  f r equen t ly  s t o p  over a t  t he  Nuclear 

Center f o r  consul ta t ion  and discussions with members of the  s t a f f .  

is widely encouraged, f o r  it is of mutual benef i t .  

As they t r a v e l  between South 

This 

Although s t i l l  i n  i ts  infancy i n  terms of years,  the Nuclear Center 

tbday has  a s t a f f  of more than 100 t r a ined  people, and extensive f a c i l i t i e s .  

Thus, t he  Puerto Rico Nuclear Center a l ready  is functioning a s  a 

major foca l  po in t  f o r  nuclear a c t i v i t y  i n  t h e  Americas accommodating the  

spec ia l  i n t e r e s t s  of La t in  America, and a t  t he  same time, serving the  

universal  cause of s c i e n t i f i c  advancement. 

i 
[ 
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PXNC/PROCRAMS AT MAYAGUEZ 
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8. 

The serene beauty of Puerto Rico and the industry of the Puerto 

Rican people are immediately apparent in the coastal city of Mayaguez, 

on the western shore. 

a major port, an agricultural center, and the site of expanding commercial 

The third largest city in the island, Mayaguez.is 

act iv i t y . 
The sea water is a deep blue, and there is a backdrop of mountains 

rising from the coastal plain which is characteristic of Puerto Bico. 

The residents of Mayaguez are friendly and ingenious, the climate is con- 

sistently pleasant. 

Actually, Mayaguez is more typical of island life than is  San Juan-- 

there are very few tourists and the general pace of day-to-day living 

seems slower. 

does n o t  conceal the udistakable signs of achievement in Mayaguez, achieve- 

ment based on agricultural diversification, increased manufacture, and the 

widespread influence of the University of Puerto Rico. 

But the gentle naturalness that makes the area so appealing 

The University's College of Agricultural and Mechanic Arts and 

several other major units are located here. 

architecture have been built on the campus recently, alongside older structures 

reminiscent of Spain. 

Many new buildings of modem 

Adjoining the campus is a vast Federal Agricultural Experiment Station . 

whichhas the largest collection of tropical plants in the Western Hemisphere. 

The Puerto Rico Nuclear Center's facilities are located on a tract 

which formerly was part of the Experiment Station. 

conducts programs at the Master of Science level in Nuclear Science and 

It is here that the Center 
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Technology, Health Physics, Chemistry, Agriculture and Biology. In these 

a c t i v i t i e s ,  students utilize two nuclear reactors and a subcr i t i ca l  assembly, 

associated f a c i l i t i e s ,  and exce l l ent  new laboratories.  There is  a c l o s e  

interrelat ionship between the Nuclear Center and the University,  f a c i l i t a t e d  

by the physical proximity. 

Program d e t a i l s  are given i n  the following sect ions .  



The Nuclear Science and Engineering Prograrn 10 . 
The Nuclear Center o f f e r s  a full curiculum leading t o  the  degree of 

Master of Science i n  Nuclear Technology. The covrse of study r e q u i r e s  

one f u l l  academic year of 11 months, anc the  prcgram is designed t o  give 

s tudents  a thorough background i n  the  theory and operat ion of nuc lear  

reactors and the associated chemical and metal?u.-gical processes. 

The curriculum follows the  genera l  o u t l i n e  required For nuclear  science 

and engineering fellowships of t h e  U. S. A t o m i c  Energy Ccmiss ion ,  and the 

course has been approved by the  Commission f o r  holders  of such fellowships.  

The course starts with the  f a l l  seTeszer, and r equ i r e s  a minixan of 

-30 c r e d i t  hours and the successfu l  completior, of a 2omprehensive o r a l  

examination. 

Center i n  order t o  complete t h e i r  course of study with a tkas i s .  Studencs 

who rece ive  a s s i s t an t sh ips  are required t o  submit a t hes i s .  

Students are urged t o  spend 18 t o  24 months a t  t h e  Nuclear 

Par t ic ipancs  work c l o s e l y  with two p r inc ipa l  d iv i s ions  of t k  Nuclear 

Ce>eer--the Reactor Divis ion and the  Nuclear Science and Technology Division. 

Ynz Reactor Division i s  responsible  f o r  operating the reactors, hoc cells, 

gamma sources and i r r ad ia to r s .  IL is s t a f f e d  by t ra ined  r eac to r  s p e c i a l i s t s  

w50 a l s o  a r e  engaged i n  var ious research and development p r o j e c t s  concerned 

with r eac to r  design and operation. The Nuclear Science and Technology 

Divis ion is responsible  f o r  t h e  course work and f o r  t h e  d e v e l o p e n t  of 

research  programs. 

Course work includes mathematics, nuclear  physics, reactor physics, 

nuclear  measuremeats and instrumentation, r e a c t o r  technology, r ad io log ica l  

s a fe ty ,  reac tor  metallurgy and chemical processing of nuc lear  fue l s .  
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Much special ized equipment is used, and th f s  is described in a 

subsequent section. 

Prareauisitc: A univarsity degr.6 i n  anginoat-, physics or 

. * .  . .. 

. .  

. .  
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The Health Physics Program 

The Health Physics program, which r equ i r e s  one year, leads t o  t h e  

degree of Master of Science i n  Radiological  Physics. The curriculum 

-- is designed t o  provide fundamental knowledge i n  r ad ia t ion  physics and 

biophypies 

and l i v ing  systems, dosimetry, instrumentat ion and t h e  p r inc ip l e s  of 

and covers work i n  t h e  i n t e r a c t i o n  of r ad ia t ion  with matter 

permissible exposure. Opportuni t ies  are provided f o r  the s tudent  t o  learn 

t h e  techniques of f i lm  badga processing. , . - < e  * ... ' 6  

The student is introduced t o  some.of the  l ega l  aspec ts  of r a d i a t i o n  . 
I 

i,,. . 
protect ion,  and also t o  the  s ign i f i cance  of pub l i c  attitudes toward 

r ad ia t ion  and r ad ia t ion  exposure. 

The program includes such courses  as radiobiology, rad io logica l  

e lec t ronics ,  atomic physics, nuc lear  measurements and instruments, nuclear  

- chemistry, advanced radiochemical techniques, nuclear techniques i n  . 
,- 

bio logica l  research, ' tikephystcs, and seminar work in  a d d i t i  

courses In  hea l th  physics. 
- 3 *. , L  

i The University of Puerto RLco is a par t i c ipan t  i n  the USAECts Health . . 

i Physics Fellowship Program. . - '  

As i n  the Nuclear Science and Engineering Program, pa r t i c ipan t s  have 

f u l l  access t o  the  Nuclear Centercs  r eac to r s  and associated f a c i l i t i e s .  

The general  f i e l d  of h e a l t h  physics is rap id ly  expanding with the. 

increased use of x-ray equipment, p a r t i c l e  accelerators ,  reactors ,  and 
.. 

. na tu ra l  and manmade radioisotopes.  The hea l th  phy6iCiSC is e s s e n t i a l  t o  

I 

. .  
safe operation In t h e  nuclear industry.  

r . .  - .  

J :  
. .  

. .  . ; .  . 



4, , 
. *  

. , ,  . . .  

13 . 
The Nuclear Center program is deslgned t o  provide the  necessary train- 

ing t o  enable a graduate t o  devire methods and techniques of dosimetry, 

advise  on pro tec t ion  necessary i n  the  handling of rad ioac t iv i ty ,  a i d  

hea l th  a u t h o r i t i e s ,  and a l s o  a s s i s t  In  f o s t e r i n g  an  improved publ ic  

understanding of rad ia t ion .  

The program a l s o  adequately prepares t h e  graduate t o  teach t h e  funda- 

mentals of hea l th  physics and i ts  appl ica t ions ,  and to supervise or par t id .  

c i p a t e  i n  research i n  the f i e l d .  
. I  

One important aspect of t h e  program is a period of on-the-job t r a in -  
I - . -  -,. ' .- ., 

ing which is  arranged a t  t he  research r e a c t o r  t n  Mayaguez, and i n  connection 

wi th  the  medical programs i n  the  San Juan area. 

s t u d i e s  i n t o  the  problems and procedures of h e a l t h  physics work. 

This permits a c t u a l  case 

- -  
Prerequis i te :  A un ive r s i ty  degree in science.  The student must have 

, .  L...I 3 " . _ .  
- ., . &@&:.+,- :, . " ,. . 

1 '  taken work in chemistry, modern physics and i n t e g r a l  calculus. . 
. .  

k t ? P F  

The Chemistry Program 

The Chemistry Program leads  t o  the degree of Master of Science i n  

Chemistry with a major i n  Radiochemistq.  The program requires  the  
. .  

completion'of a thes i s  and the  passing of a comprehensive o r a l  examination, 

,: ' Studen t s  wi th  i n t e r e s t s  i n  the  nuc lear  energy f i e l d  w i l l  write t h e i r  
,*< ' . 

theses  under t h e  supervision of a s t a f f  member of the  Nuclear Center. 

Normally, a period of 18 t o  24 months is required for t he  completion 

of t h i s  program, which is designed t o  prepare t h e  s tudent  f o r  research - 

. L  . 
- ,  work employing nuclear  techniques i n  the  f i e l d  of chemistry. . 

. .  . - . e  . . .  . 
. .  - -,* -- . 
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The course includes 14 hours of electives. Thus, t he  program provides 

f l e x i b i l i t y  and permits the  material t o  be t a i lo red  t o  the  individual  needs 

of the rtudent. 

Required courses include advanced inorganic chemistry, advanced 

organic  chemistry, nuclear  chemistry, radiochemistry and nuclear  measure- 

ments and instrumentation. 
r 

Through the i r ‘  t h e s i s  research, pa r t i c ipan t s  i n  t h i s  program MY 

con t r ibu te  g rea t ly  t o  the  research program of the  Nuclear Center. 

Prerequis i te :  A un ive r s i ty  degree w i t h  major in  chsanistry. 

. .  

. .  
- ,  

. . L . _  ,, . . , . .  
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These programs may lead t t  the  degrees o f  Master of Science i n  

Biology o r  Master of Science i n  Agriculture,  with a major i n  Nuclear Science. ' 

The basic  courses a r e  common t o  both programs, but t h e  t h e s i s  and 

. -  associated e l e c t i v e s  determine the f i e l d  of spec ia l iza t ion .  Th i r ty  semester 

hours are required,  including a thes i s .  

. The Agricul ture  and Biology programs a r e  designed t o  prepare t h e  s tudent  

f o r  research and app l i ca t ion  of nuclear techniques in tho f i e l d s  of biology . .  

and agr icu l ture .  

Examples of research programs i n  which the  t h e s i s  research may be 

undertaken include : 

(1) Physiological and genet ic  e f f e c t s  of r ad ia t ion  on t r o p i c a l  

p l an t s  and animals. 

Act ivat ion ana lys i s  f o r  s tud ies  of p lan t  and animal n u t r i t i o n  (2) 

.-- . - .  

and metabolism. 

Soil and p lan t  r e l a t ions ,  using tracers. 

Cytogenetic s tud ie s  of t rop ica l  organisms using rad ia t ion .  

d L n, , -*,. \. .. 
(3) 

(4) 

( 5 )  Physiological genet ics ,  including: 

a. biosynthesis  and accumulation of ascorbic  ac id  i n  acero la  

using tracers; and 

caro'tenoid 'biosynthesis and mutation s tudies  in achiote ,  b. 

( 6 )  - Studies  on the  i n  vivo and i n  v i t r o  proper t ies  of p lan t  DNA. 

(7) Enzyme s tud ie s  on sugarcane i n  r e l a t i o n  t o  a mutation and screen- 

ing program. 

... . . .. . , .  . . .  . 1 
' . I  -. . .  . . .  
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( 8 )  Radio-ecology of t r o p i c a l  plants .  

16 

(9). Li fe  cycles,  d i s t r i b u t i o n  and r a d i o s e n s i t i v i t y  of insects .  

( 1 0 )  Content and accumulation of cdcium, strontium, vanadium, iron, 

etc., i n  maring f l o r a  and fauna, p a r t i c u l a r l y  food chain organisms 

such as plankton. 

Spec ia l ized  courses a t  p resent  of fe red  include: 

Nuclear Techniques i n  Biological  Research 

Nuclear Techniques i n  Agricul ture  

Radiobiology 

Special  Problems i n  Nuclear Biology 

m 

Prerequis i te :  A un ive r s i ty  degree i n  science. 

-0- 

. -  

In  1961, the  Nuclear Center i n i t i a t e d  t h e  developtent of a research 
7 - r  

program i n  marine r ad ia t ion  biology, funct ioning in such areas as; 
, . e - ?  - .  

-0  Studying levels of r a d i o a c t i v i t y  present  i n  matine organisms , . . -  

i n  t he  Puerto Rico area. 

-0 Determining concentration f a c t o r s  of Iparine organisms f o r  se lec ted  

rad i o  is0 topes 

-- Conducting marine product iv i ty  s tud ies .  

The University of Puerto Rico operates  a marine biological  s t a t i o n  

a t  La Parguera which o f f e r s  exce l len t  opportunity f o r  t he  study of t r o p i c a l -  

marine biology. Of spec ia l  i n t e r e s t  are t h e  oppor t in i t i e s  f o r  b io logica l  

and ecologica l  work i n  the mangrove-related vegetat ion complexes of nearby 

i s l ands ,  and on the  unusual bioluminescent species  of the  =Phosphorescent 

BayU. near  the  marine s ta t ion .  

. _  
. .  . _  , _  . .- . .  . : .. . .* I. It . _. ... 



* -  " .  

17. 

The BONUS Reactor 

Work began i n  1960 on a new power r eac to r  a t  Punta Higuera, near 

Rincon, Puerto Rico. The cons t ruc t ion  s i te  is  about 15 m i l e s  from Mayaguec. 

. The reac tor  is a j o i n t  p ro j ec t  of the  Puerto Bico Water Resources 

Authori ty  and the U. S. Atomic Energy Commission, and it w i l l  generate  

about 16,000 k i lowa t t s  of electric power. 

' 

The reac tor  is known as t he  BONUS ( f o r  Boi l ing Water Nuclear Superheat) 

It is a n t i c i p a t e d  t h a t  t h i s  r eac to r  will advance t h e  USAECts Reactor. 

nuc lear  superheat program by demonstrating technology and supplying 

opera t ing  data. 

' 

The Nuclear Center  has  par t ic ipa ted  i n  t r a in ing  r e a c t o r  operators  

f o r  BCNUS, and add i t iona l  areas of cooperation are planned between Nuclear 

Center specialists and the  Puerto Bico Water Resources Authori ty  which will 

operate the  reactor .  

Facilities a t  Mayaguez 

The Nuclear Center's Mayaguez a c t i v i t i e s  'are centered around a la rge  

Reactor and h b o r s t o r y  Building containing 39,000 square f e e t  of f l o o r  

area which houses a pool-type research r eac to r  and provides assoc ia ted  

labora tory  and o f f i c e  space. 

a Planthouse, and a bu i ld ing  housing the Nuclear Center's t r a i n i n g  reactor 

Immediately behind t h i s  s t ruc tu re , '  there  is . 

and a graphi te  s u b c r i t i c a l  assembly. 

The research reactor is a light-water moderated, I h&ezogeneous,. solid 

f u e l  reac tor ,  which opera tes  a t  a power l eve l  of 1,000 k i lowa t t s  (thermal). 

The f u e l  contains uranium enriched t o  20 percent i n  U-235. The reac tor  
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was b u i l t  f o r  maximum f l e x i b i l i t y ,  and was so designed t h a t  i ts power l e v e l  

could later be inc reasedo to  5,000 ki lowat t s .  

The reac tor  pool is 49 f e e t  long, 23 f e e t  wide.and 32 f e e t  high, and 

is divided in to  two sect ions.  A narrow s t a l l  a t  one end contains  beam tubes, 

pneumatic,systems and a thermal column. In  the  la rger  sect ion,  a gamma 

i r r a d i a t i o n  f a c i l i t y  is ava i l ab le  wi th  provis ions f o r  removal of i r r a d i a t e d  

materials t o  two adjacent ho t  cells. 

The reac tor  core  i s  suspended from a movable bridge, making it poss ib le  

t o  operate  the  r eac to r  i n  e i t h e r  sect ion.  - 

Of the  six beam tubes, two are e i g h t  inches i n  diameter, and f o u r  a r e  

six inches i n  diameter. There.are two pneumatic mrabbitw tubes, through 

which samples may be moved f o r  s h o r t  periods of i r rad ia t ion .  

timing devices cont ro l  t h e  period of i r r a d i a t i o n  and the r eve r sa l  of t h e  

Automatic 

a i r  v a h i n g .  
.*r r 

The thertnal column consists o f  a stacked graphi te  and lead assembly 
. , - ,.\ f o r  i r r a d i a t i o n  experiments with highly thermalized neutrons. 

A t  1,000 k i lowat t s  t he  f l u x  on t h e  beam tubes and t h e  "rabbi tsn is approx- 

imately 2 x'lO1* neutrons per square cent imeter  per second. 

The c h a r a c t e r i s t i c s  of t h e  pool r eac to r  are such t h a t  it is an 

exce l l en t  t r a in ing  f a c i l i t y ,  and a l s o  possesses f l e x i b l e  research c a p a b i l i t i e s .  

The smaller t r a in ing  r eac to r  is  a Model L-77 unit ,  i n  wide use i n  the  

United S ta tes .  If is a homogeneous s o l u t i o n  reactor ,  :using l i g h t  water as 

a moderator, and fueled with uranium enriched t o  20 percent in U-235. 

Experimental f a c i l i t i e s  i n  t h i s  r eac to r  c o n s i s t  of one 1-1/2 inch and four  

3/4 inch exposure tubes which traverse t h e  core. Also, t he re  are two < .: .- 

1 0 9 7 4 0 0  
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three- inch beam tubes. FLUX a t  the  cen te r  l i n e  beam tube is 2 x LO8 neutrons 

per square centimeter per second. 

Reactors of t h io  type have proved invaluable f o r  t r a i n i n g  reac tor  

operator$,  and f o r  teaching t h e  bas i c  p r inc ip l e s  of r e a c t o r  design and 

operation. 

Other major pieces  of equipment include a graphi te-natural  uranium 

s u b c r i t i c a l  assembly, and a nuc lear  r eac to r  simulator. 

The labora tor ies  occupy about 24,000 square f e e t  of f l o o r  area, and 

are w e l l  equipped f o r  work with both high-level and low-level rad ioac t ivf ty .  

There is exce l len t  equipment f o r  work in metallurgy, radiochemistry 

and physics. 

e f f e c t s ,  and research i n  food preservat ion.  

A gamma r a d i a t i o n  f a c i l i t y  permi ts  the  s tudy of r ad ia t ion  

The gamma f a c i l i t y  employs a 

10,000 cu r i e  cobalt-60 source. 

I n  addition, t he  bui ld ing  has  counting rooms; g l a s s  blowing, machine 

and instrument shops; and classrooms and of f ices .  

The Planthouse conta ins  standard greenhouse equipment plus  hydroponic...=*$+: 

beds. This i n s t a l l a t i o n  is designed for work ic:o the  e f f e c t s  of r ad ia t ion  

on p l an t  genetics, i n  an at tempt  t o  obta in  bas ic  information on genet ics  and 

t o  improve plant s t ra ins--with spec ia l  emphasis on t r o p i c a l  food plants .  

I n  addi t ion t o  t h e  physical  f a c i l i t i e s  of the  Nuclear Center, c e r t a i n  

equipment a t  the Universi ty  i s  ava i l ab le  t o  Nuclear Center par t ic ipants .  

.. . . .,: 
I.. 

. .. . I .  



pRNC/PROCRAMS AT RIO PIEIRAS AND SAN JUAN 

The picturesque San Juan area perhaps b e s t  t y p i f i e s  the  bold, s w i f t  

progress  which is taking place. throughout La t in  Amerioa. 

co lo r  and movment and cont ras t s .  

It is a o i t y  of 

San Juan combines t h e  digni ty ,  the 

/ beauty and t h e  splendor of its Spanish h i s t o r y  with t h e  cosmopolitan wonders 

of t h e  26th Century, and t h e  blending r e s u l t s  in an exot ic  i n t e rna t iona l  

atmosphere. 

The University campuses in San Juan and in suburban Rio Piedras  o f f e r  

much of t h e s e  same contrasts .  

The Puer to  Rico Nuclear Center 's  program a t  Rio  Piedras and San Juan 
-.>.I.. . . 

f a l l  i n t o  f o u r  p r i n c i p a l  ca tegor ies  : Radioisotope Applications, C l i n i c a l  

Applications of Radioisotopes, Radiotherapy and Cancer Training, and 

Radiobiology, In addi t ion,  t he  Nuclear Center began planning in 1961 f o r  

t h e  establishment of a new Medical Sciences Division. 

Generally, t h e  work is on t h e  graduate leve l ,  and headquarters for 
. I  . 

' most of t h e  programs is the Nuclear C e n t k t s  n d  Bi&edical  Building, 

completed in 1960 i n  suburban Rio  Piedras,  a f e w  miles fran downtown 

San Juan. 

, , 4 m ~ . s  

The Bio-Medical Building is an i n t e g r a l  p a r t  of t h e  new Puerto 
' 

Rico'Medical Cent&, which represents  t h e  first s t e p  i n  a plan toward 

reg iona l iz ing  hea l th  services .  

Some Nuclear Center a c t i v i t i e s  are car r ied  out  in t h e  Dr.  I. Gonzales 

Martinez Oncologic Hospital. 

Puerto Rico Medical' Center adjacent t o  the Nuclear Center's Bio-Medical 

Building, w a s  scheduled f o r  completion i n  e a r l y  1962. 

A new bui lding f o r  this hospi ta l ,  a t  t h e  
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In addition, t he  Univers i ty  of Puerto Rico's Medical School is 

located in Old San Juan, and t h e  Nuclear Center maintains a c lose  working 

r e l a t ionsh ip  w i t h  t h e  Medical School staff. 

In a l l  of i t s  t r a i n i n g  programs, t h e  Nuclear Center u t i l i z e s  the  

l a t e s t  equipment and techniques.  

immediately incorparated i n t o  t h e  c o u r s e s - e  f a c t  of overriding s ignif icance 

in t h e  ever-advancing sc ience  of t h e  atan. 

New develapnents and new informatian are 

Deta i led  i n f o m a t i o n  on each program is  contained in the  following 

sect ions . .  
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Radioisotope Techniques Course 

?he Radioisotope Techniques Course is  a fu l l t ime four-week program 

pa t te rned  a f t e r  a similar c m s e  offered by t h e  Oak Ridge I n s t i t u t e  of 

Nuclear Studies  a t  O a k  Ridge, Tennessee. 

exhaustive Invest igat ion t o  determine t h e  proper level and content of 

The program was developed after 

. 

present  at ion. 

The range of the course is extensive,  embracing ins t ruc t ion  i n  

h d a m e n t a l  concepts as w e l l  as a c t u a l  labora tory  danonstrations and 

experimentation. , 

The course work includes bas ic  p r inc ip l e s  of physics, nuclear physics, 

radiochemistry, radiobiology, counting s t a t i s t i c s ,  and p rac t i ca l  appl icat ions 

of radioisotopes in the  f i e l d s  of chemistry, biology and medicine. 

Lectures anbrace the  following areas: 

Basic concepts of physics --. 
In te rac t ion  of r ad ia t ion  with m a t t e r  

Detection of r ad ia t ion  -“c; &7 . 

Nuclear Reactions 

Rate of  radioact ive decay 

S t a t i s t i c a l  aspects of r a d i o a c t i v i t y  measurements 

Disposal of rad iac t ive  w a s t e s  . .  

Basic concepts of radiobiology 

Biological  e f f ec t s  of r a d i a t i o n  

Radiological s a fe ty  

R ad i  a ti on d os h e  try 

Nuclear chemistry and radiochemistry 



Radioisotopes in medicine 

2.3. 

Shielding and laboratory design 

Radiation survey instruments 

The c m r s e  includes experiments which are  planned t o  acquaint 

pa r t i c ipan t s  with a l a rge  v a r i e t y  of special ized equipnent and instrumentation 

which is  used in radioisotope laborator ies .  
. .  

The labora tory  phase includes work in such areas as: 

D e t e r m i n a t i o n  of t h e  operating cha rac t e r i s t i c s  of Geiger counters. 

P a d i a t i o n  propert ies  (self-absorption, back-scattering, maximum 

b e t a  range and energy, half-value l aye r  and gamma energy), 

-Use of ion iza t ion  chambers (Landsverk e l ec t r ane te r )  .) 

-Laboratory techniques f o r  t h e  preparation of samples f o r  countS?g. 

- S c i n t i l l a t i o n  de tec tors  and gamma spectrameters 

- S t a n d a r d i z a t i o n  of iodine 131. 

--Standardization of carbon a. 
--Chemical separations . 
-Isotope d i l u t i o n  techniques, 

-Isotope exchange i n  k i n e t i c  s tudies .  

-Phosphorus 32 d i s t r i b u t i o n  in  rat t issue.  
/ 

The course is  offered f i v e  times each y e a r 4 u r i n g  the months of  Xarch, 

May, June, July and Novanber. 

Prerequis i te :  A un ive r s i ty  degre? i n  science, engineering, medicine 

or  dent  i s  try. 



- Research i n  t h e  Radioisotope Applications Division 

Resezrch progrpns i n  chemistry may be undertaken through pa r t i c ipa t ion  

in projec ts  of t he  Nuclear Center 's  Radioisotope Applications Division. 

The work is  car r ied  out under t h e  supervision of research leaders ,  and a 

minimum program of one yea r  is recomended. 

Research p ro jec t s  are concerned w i t h  the  general. areas  of: 

Physical Chemistry-reactions i n  solution, p a r t i c u l a r l y  e lec t ron  
4 

exchange k ine t i c s  and r e l z t ed  problems. 

Organic Chem is try-c arb ohydr a t  8s r e a c t  ions 

Pzr t ic ipants  in r e s e a r c h  a c t i v i t i e s  have the  opportunity of tak ing  

graduate courses in chemistry and r e l a t e d  f i e l d s  a t  the Unive r s i ty  of 

Puerto Rico, leading toward a Master of Science degree. 

radiochemistry, nuclear chemistry and physics a re  offered at  t h e  University. 

Courses in 

Prerequis i te :  A un ive r s i ty  degree with chemistry as a major. 

The Clinic& Applications Program 

The C l in i ca l  Applications Program offers t ra in ing  and research in t h e  

use of radioisotopes in diagnosis,  therapy and i n  c l i n i c a l  research. 

courses are  available-a shor t  program which normally lasts two months, 

Two 

and a more extended course of up t o  one year. 

The objective of t h e  Shor t  Course is t o  equip cunpetent i nves t iga to r s  

t o  apply radioisotope techniques t o  t h e i r  own fields and to enable them t o  

r e t u r n  t o  t h e i r  hame i n s t i t u t i o n s  a d  es tab l i sh  and operate radioisotope 

labora tor ies .  Also, c m p l e t i o n  of t h i s  course provides the  necessary  back- 

ground f o r  obtaining a l i c e n s e  from the  U. s. Atanic Energy Commission t o  

u t i l i z e  radioisotopes in t h e  treatment of humans. 

. ,:,- . . . - * ..,: . : . - . . . .  . .  
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The Short  Course 

The Short  Course cons is t s  of formal l ec tures ,  demonstratiocs, serninars, 

roundtable discussions,  a review of l i t e r a t u r e ,  and laboratory work. 

The program involves f u l l  use of all Nuclear Center f a c i l i t i e s  f o r  

radioisotopes work, and fill p a r t i c i p a t i o n  by the  Nuclear Center 's  pro- 

f e s s i o n a l  staff. The labora tory  contains  extensive equipment, and a wide 
[ .  

v a r i e t y  of procedures are employed t o  g ive  pa r t i c ipan t s  t he  broadest 

experience possible.  

Normally, two techniques a r e  &troduced each week, preceded by an 

explanation of t h e  theory and medical aspects  of t he  t e s t s .  Pa r t i c ipan t s  

perform a t  l e a s t  e igh ty  tests i n  an eight-week pericd. To assure m a x i m m  

bene f i t  fran the program, only two t r a inees  a r e  assigned t o  a technician.  

The program involves t h e  use of such radioisotopes as iod ine  131, 
. .  

chromium 51, cobal t  60, sulfur 35 and carbon 14. 

thyroid funct ion ar,d u r i n a r y  excretion, protein-bound iodine, conversion r a t i o  

Procedures s tud ied  include 
. : . - * , 4 . % % L , , - A i 4  ,:,+-.n -a -. 

and therapeut ic  doses, blood volume and p ro te in  s t o r e s  i n  malnutri t ion,  

e m h r o c y t e  surv iva l ,  plasma binding capacity, and l oca t ion  of  cancerous 

metastases,  Also, general. traceT work is  covered. 

The Long Course 

The Long Course, which may las t  from six months t o  one year, s t r e s s e s  

research aspects  of radioisotopes in c l i n i c a l  medicine. Pa r t i c ipan t s  a l s o  

may take in s t ruc t ion  at t h e  Universi ty  Hosp5tal. 

In  this  course, t h e  t r a i n e e  concentrates on a s p e c i a l  basic  technique, 

znd pursues a research p ro jec t  of h i s  p a r t i c u l a r  i n t e r e s t ,  wi th in  the scope 
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of the  Nuclear Center's research program. Several  months genera l ly  a re  

required t o  es tzb l i sh  and s e t  up such a project .  

period, t he  t r a inee  s tudies  pe r t inen t  medical l i t e r a t u r e ,  and meets regdlar ly  

with members of  t h e  s t a f f  t o  d iscuss  problems r e l a t ed  to such matters  as 

experimental procedures, techniques, and b io log ica l  suppl ies .  

During t h e  preparatory 

It is  ant ic ipated t h a t  a pa r t i c ipan t  w i l l  prepare a paper on sane 

phase of h i s  pro jec t  by the  end of t h e  acadenic year, in order t h a t  COE- 

s i de ra t ion  may be given t o  presentat ion of t he  paper before s c i e n t i f i c  

groups, or publ icat ion i n  technica l  journals.  

The number of pa r t i c ipan t s  i n  both the  Short Course and t h e  Long 

Course is. l imited,  

Prerequis i te :  Basic Rzdioisotopes Techniques Course or  equivalent 

experience. A ned ica l  degree i s  required f o r  the  

Long Course only. 

* -4 , 3. 

The Radiotherapy uld Cancer Training Program 

The Radiotherapy and Cancer Training Program u t i l i z e s  f a c i l i t i e s  a t  t he  

D r .  I. Gonzalez Martinez Oncologic Hospital  i n  San Juan, and is intiroately 

r e l a t e d  t o  t h e  Cpncer Control Program of  the Puerto Rico Department of Health, 

A t  t he  hospi ta l ,  the  Kuclear Center maintains r ad ia t ion  therapy f a c i l i t i e s  

and an extensive assortment of r ad ia t ion  sources. 

The D e p e e n t  of Health c a r r i e s  on a c t i v i t i e s  designed f o r  t h e  e a r l y  

de tec t ion  of cancer by means of cytology. I n  August, 1959, a Cyto-Technician 

School was established i n  the  Division of Cancer Control w i th  t h e  cooperation 

of t he  Nuclear Center and mith pmt ia l  s q p o r t  f rm  the  U. S. Public Xealth 

Service. This school now offers  a training course in cytotechnology, l a s t i n g  
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f o r  one year, and open t o  an average or" four  s tudents  each year. The 

school is located a t  t h e  Xuclear Center's Bio-:.:edical Building There it 

is compietely in tegra ted  mith a c t i v i t i e s  of  the  Nuclezr Center z?d i t s  

cytology research program. 

Also, under the  Czncer Control Bogram, the  Departnent of Health . 

encourages t ra inees  i n  t h e  Nuclear Center 's  

become acquainted with cancer control. 

T'ne main object ive of t h e  Radiotherapy 

is t o  i n s t ruc t  physicians i n  t h e  techniques 

Radiotherapy Division t o  

and Cancer Training Program 

f o r  safe use  of ion iz ing  radiation 

in the  treatment of cancer. 

par t ic ipants  a re  accepted f o r  a minimum period of one month, o r  for longer 

periods. S they des i r e  spec ia l i zed  t r a i n i n g  i n  a p a r t i c u l a r  technique or  

x i s h  t o  carry on a s p e c i f i c  research ac t iv i ty .  

Two types of t ra inees  a re  accepted. Short-term 

Long-term t r a inees  a re  accepted f o r  a min imum period of one year.  Students 

may s t a y  a t  the  Nuclear Center f o r  = . long  as three yeas--the period of t r a i n i n g  

required by the  American Board of Radiology f o r  s p e c i a l t y  c e r t i f i c a t i o n ,  

Trainees a re  taught  t o  diagnose cancer, determine t h e  extent  of t h e  

disease, determine t h e  r a d i o s e n s i t i v i t y  of the  pa r t i cu la r  tumor and plan 

and carry out the  treatment.  Treatment may involve t h e  use of r ad ia t ion  

exclusiveiy, o r  i n  coiabhation with other methods 

is f ollowe6 a f t e r  treatment. 

The p a t i e n t ' s  condition 

I n  addition, p a r t i c i p a n t s  a r e  taught t o  solve var ious c l i n i c a l  problems 

associated with the  form of treatment. 

therapy ol" d i f f e r e n t  vo l tage  leve ls ,  cobal t  t e le therapy  us ing  both rotat ional :  

They become familiar wi th  roentgen- 

and s ta t ionary  t f l e s  of equipment, a d  the  use o f  radium and cobal t  f o r  i n t e r -  

s t i t i a l  and in t e rcav i t a ry  therapy. 

is included in the  progrzm. 

Training in hea l th  physics and radiobiology 
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The D r .  I. Gonzalez Martinez Or,cologic Hospital was establ ished i? 

1938, and has s ince  'cecme t h e  most  iyx:-%i..t camer center  i n  "ucyto X c o .  

It was scheduled t o  move ?.:-to neyr f a c i l i t i e s  adjacent t o  the  Nuclezr Center 's  

Bio-Medical Building a t  t he  Puerto Sic0 Medical Center i n  1962. Its stzff 

includes physicians represent ing all t h e  s p e c i a l t i e s  r e l a t ed  t o  cancer. Tne 

h o s p i t a l  has residency programs i n  radiotherapy, pathology and surgery, all 

q p r o v e d  by t h e  respect ive s p e c i a l t y  boards. The number of cancer cases a t  t h e  

h o s p i t a l  i s  c a p a r a b l e  t o  t h a t  seen a t  l a r g e  i n s t i t u t i o n s  in North America. 

Prerequis i te :  A medical degree w i t h  one year of in te rnsh ip  o r  

equLvalent c l i n i c a l  experience. 

The Radiobiology F'rogram 

The Radiobiology Program is  designed t o  provi6e t r a in ing  f o r  mediczlly 

or iented b io log i s t s  and physicians in t h e  techniques of using r ad ia t ion  in the  

basic medical sciences,  I ::, e..., . 

The program provides research t r z i n i n g  on an individual  basis f o r  un- 
**:* 1 -  

spec i f ied  periods. 

The resesrch  areas on which work is concentrated include: 

--Irradiation of cul tured t i s s u e  cells, pa r t i cu la r ly  tumor c e l l s ,  for  invest i -  

gat ing mechanisms of r ad ia t ion  response, r a l io re s i s tu l ce ,  and other phenociena, 

- 4 i o c h e n i c a l  and biophysical s t u d i e s  of the  e f fec ts  of  r ad ia t ion  on -htxt 

and i so l a t ed  b io logica l  systems, including modification of rad ia t ion  e f f ec t s .  

-Chromosome rep l i ca t ion  and breakzge s tud ie s  using r ad ia t ion  and t r i t i a t e d  

thymidine as wel l  a s  other  labe led  compounds. 

Prerequis i te :  A medical degree or a m i v e r s i t y  degree in science. . 
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. The S w e r  I n s t i t u t e  i n  Radiobiology - 
A Smner h s t i t u t e  in Badiobiology, f o r  high school science teachers, 

is  held under t h e  d i r e c t i o n  of t h e  Nuclear Center and with t h e  cooperation 

of the  National Science Fow.lation and t h e  USAEEls Division of Biology 

and Medicine. 

The program is designed t o  strengthen the  bas ic  concepts of modern 

b io log ica l  and physical  sciences,  and introduce t h e  fundamental pr inciples  

of r ad ia t ion  biology, nuclear  energy, instrumentation, and t h e  current 

appl icat ions of radioisotopes.  

This I n s t i t u t e  i s  offered i n  t h e  flumner, s t a r t i n g  in e a r l y  June and 

l a s t i n g  six weeks. 

c r e d i t s  for  the  successfu l  completion of the course. 

The Univers i ty  or" Puerto Rico o f f e r s  six academic 

Prerequis i te :  Open t o  high s c h o o l t e a c h e r s  of biology, physics, 

chemistry or nathematics. 

The Medical Sciences Frogram 

In 1961, the  Nuclear Center began planning f o r  es tab l i shnent  of 2 

nex ?ledical Sciences Divis ion which nould have as i t s  pr ine a c t i v i t y  nedical  

research and post-graduate medical teaching in broad areas o f  concern t o  the  

t rop ics .  

mental cancer cheinotherapy, a d  d iseases  of Puerto Rico which appear t o  be 

gene t ica l ly  determined. 

Included would be such general. f i e l d s  is t r o p i c a l  nu t r i t ion ,  experi- 

This work would be car r ied  out in c lose  associat ion with appropriate de- 

p a r b e n t s  of t h e  Medical School and t h e  University Hospital, as well as with the 

h e r t o  Rico Department of Health. 
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The Nuclear- Center's C l i n i c a l  Radioisotopes Division is pr imar i ly  

concerned with the  problems of c l i n i c a l  spp l i ca t ion  of  es tabl ished proze=lures. 

The Division of Medical Sciences would conduct those s p e c i a l  s t cd ie s ,  and a l s o  

of fe r  post-graduate i n s t r u c t i o n  i n  t h e  a r e a  of medicine f o r  which nuc lear  

energy is  e s s e n t i a l  t o  understanciing, 

.- 

F a c i l i t i e s  a t  S a  Juan and Rio Piedras  

By early 1961, t h e  Nuclear Center's programs in t h e  San Juan-Rio P i e d r a  

area had been cent ra l ized  in a sew Bio-Nedical Building on the si te  of Puerto 

Rico 's  new Medical Center, 

thus  can be c l o s e l y  assoc ia ted  wi th  work in other  & s t a l l a t i o n s  of the 

The Nudlear Center ' s  programs in t h i s  new fac i l i ty  

Medical Center 

The Bio-Fiedical Building is c l o s e  t o  t h e  new D r .  I. Gonzalez X a r t k e z  

Sone Cncologic Hospital, a d  it is  comenient  t o  t h e  University Hospital. 

pmgrams of t h e  Nuclear Center are c a r r i e d  c u t  in faci l i t ies  at the 

?.ledical School in San Juan, and on t h e  UniTersi ty 's  Rio P i e d r a  campus. 

The nev 22,000 squze-foot  Bio-Medica S u i l d i q  contains exce l l en t  

l abo ra to r i e s  for  work in radiochemistry, rmiobiology,  biochemistry, biophysics, 

t m o r  loca l iza t ion ,  cytology, and radiotherapy. 

has shops, animal housing, counting and d m m t m i n a t i n g  room, a rad io iso toge  

s t o r G e  area, classrooms 'and o ther  related L'Acilities. 

In addition, t h e  i n s t a l l a t i o R  

There i s  full l abo ra to ry  e q u i p e n t  f o r  c m p l e t e  radioisotope techniques 

t rz in ing .  

In t h e  medical f i e l d ,  t h e  Nuclear Center has an 8,000-curie coba l t  60 

t e le therapy  unit, and cobal t  60 r ~ e c i l e s  ~ r , d  capsules o f  v a r i o u s  s i z e s  

equivalent t o  a t o t a l  of about 800 m i l l i g r a m  of radium. It a l s o  has a 

i a s 7 i r  I 2  
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- deep therapy x-ray u n i t  2nd a s u p e r f i c i a l  therapy uni t ,  in addi t ion  t o  a 

xmSe? o f  other s p e c i a l  i t e n s  o f  eq.Jip.ent, including c o m t i n g  and r a d l a t i m  

zeasurement devices, 

The Radiotherapy and Cancer Training Program u t i l i z e s  add i t iona l  

equipment which is  owned by t h e  D r .  I, GoRzalez Martinez Oncologic Hos?ital. 

":?is includes a rotational teletherapy u n i t  using LOO curies of cobalt 60, 

t ivo deep therapy x-ray u n i t s ,  one s u p e r f i c i a l  therapy x-ray un i t ,  and about 

700 m i l l i g r a m s  of radium in t h e  form of needles and c e l l s  of var ious  s izes .  

A l l  of t h i s  spec ia l ized  equipment is  in addition t o  fac i l i t i es  of t h e  

Univers i ty ' s  ?Jedical School which are ava i l ab le  t o  Nuclear Center pa r t i c ipan t s .  

_. .  



Jol-..~ C. S u g k r ,  L?,D., C i r ec to r  

D r .  Bugher was born in- Indiana, rece iv ing  h i s  

After teaching a t  Taylor (1919-20), he was 

Director  of Publ ic  Health a t  South Haven, Michigan (1922-37), and a mezber 

of the Universi ty  of Michigan f a c u l t y  (1922-26 a rd  1929-37), res igning t o  

j o i n  t h e  Rockefel ler  Foundation. 

Subsequently, he conducted research in Colombia in yellow fever, and w" 

He then went Director  of t h e  Seccion de Estudios Especiales t he re  (19kC-&3). 

t o  Lagos, Nigeria  where he estzbl ished ar.d headed t h e  Yellow Fever I n s t i t u t e  

;19L3-L8) a 

Returning t o  t h e  United S ta tes ,  D r .  Bugher supervised biophysical 

s tud ie s  of v i ruses  f o r  t h e  Foundation (19L9-51), t a k i n g  leme t o  j o i n  

t h e  USAEC (1951-55). 

of Biology and Medicine t o  return t o  t h e  Foundation ss Directoryfor 

Medical Education and Public Health un t i l  1959, when t h e  Foundation appointed 

hin Consuitznt on Nuclew Energy . Y f a l r s ,  

I .  

He l e f t  the AEC as Direc tor  of t h e  agency's Division 

/' 

On J u l y  1, 1960, D r ,  Bugher became Direc tor  of t h e  Puerto Rico Nuclear 

Center, h i s  s e rv i ces  being made ava i lab le  by t h e  Foundation, 

m z n y  s c i e n t i f i c  papers, and holds numerous honorary dcgrees and s p e c i a l  awards, 

iqcluding a l a r g e  number *on organizations and governments &road, D r .  Bugher 

was Uranimously e l ec t ed  a Fellow of t h e  New York Academy of Sciences in 1959 in 

recogni t ion of "outstanding s c i e n t i f i c  achievement md promotioll of Science," 

He has m i t t e n  

. - - -  .. . , - ... 
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Henry J. Gomberg, PhoD., Ceputy Director - 0 and l a t e r  took h i s  

I 8 

B H e  was employed i n  p r i v a t e  industry (1936-41), f i r s t  with the  Detect0 

Scales  Company and l a t e r  w i t h  General S w i t c h  Corporation. 

t h e  University of Michigan f a c u l t y  (1941-43), leaving the  University t o  work 

f o r  t h e  Naval Ordnance Laboratory (1943-461, re turning t o  t h e  University as an 

a s s i s t a n t  professor. 

H e  was a member of 

D r .  Gonberg l a t e r  was named professor,  then Chairman of t h e  Department of 

Nuclear Engineering before being appointed Director  of t h e  Michigan Memorial 

Phoenix Project ,  a p r i v a t e l y  supported program of research i n t o  t h e  Lxplications 

and appl icat ions of nuclear energyo 

D r .  Gomberg has served a s  a consul tact  t o  the  USAECts Argonne Ni t iona l  

Laboratory and t h e  Of f i ce  of Isotope Development, t he  In t e rna t iona l  Cooperation . 

Administration, t he  S t a t e  Depaxtment, t h e  Oak Ridge I n s t i t u t e  of Nuclear Studies,  
:. 

the IJorld Health Organization and o ther  orgznixations. 

60 s c i e n t i f i c  a r t i c l e sD D r .  Gomberg was a Carnegie V i s i t i n g  Professor a t  the  

University of Hawaii i n  1961. 

He  is the  author of about 

H e  was appointed Deputy Director of t ha  Puerto Bico Nuclear Center i n  

September 1961. 

. -  
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*.'--I. - - * . . _ _ _ _  '$ of the Staff -. 

(A'oout 40 names) 

P ?fcn;hets of t h e  Nuclear Centeros Advisorv Cornittee for Biolom and Hedicine ' 

(About 10 names) 

. ,. .. . - 

Pr inc ipa l  O f f i c i a l s  Associated with t h e  Nuclear Centelt 

For the  United S t a t e s  Atomic Energy Ccrzslissios 

S. R. S e p i r i e  
Manager, Oak Ridge Operatioils 

Floyd E'. Trent 
Manager, Puerto Rico Area O f f  ice . . . . .- r. . . 

Jose Gonzalez Montalvo 
Administrative Off icer ,  Puerto liico Area Off ice 

For t:-. . --Lversity of Puarto Xico 

Jaime Benftez 
Chancellor 

Luis Stefan5 
Vice Chanc 
t h e  Puerto 

l l o r  and Super1 ising Repr-sentative of 
Rico Nuclear Center e 

, .  

.- . . . .  . . .  

. .  

- . - __. . . - . . . - - . . . . -- . 
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. .  Inqui r ies  concerzing de ta i l ed  cocrse  ma te r i a l  or f o r  infor;r.s-- -". on 

adnission t o  the  program of t h e  X c c l e z  Center should be addressed t o :  

Office of the Director 
Puerto Rico Nuclezr Center 
Po 0, Box 1823 - U.P.R. S t a t ion  
R i o  Piedras-, h e r t o  Rico 

In requesting infornation, It wocld be he lp fu l  t o  include ci t izenship,  

p a r t i c u l a r  progran of i n t e r e s t ,  i t s  s t a r t i n g  d a t e  and duration, and any plans 

f o r  requesting f i n a n c i a l  ass is tance.  

be s e n t  immediately, 

The necessary ins t ruc t ions  and forms will 

Fim.l  aTplications should be received a t  l e a s t  th ree  z. zths p r io r  t o  the  

start of the coursea 

l i g h t  o f  sect ions alrea2y scheduled. 

r e c e i p t  by the  Admissions Colmnittee f o r  each program. 

However, l a t e r  appl icat ions w i l l  be  considered in t h e  

4-11 appl icat ions a re  revieved upon 

Qua l i f i ed  appl icants  are adn i t t ed  t o  t h e  session of t h e i r  choice, vrith 

Applicants mi l l  be ap-plications being processed in order of t h e i r  rece ip t .  

r s t i f i ec !  kxiediately upon t h e i r  x c e p t z x e .  

i3egrees a d  Cer t i f i ca t e s  

Graduates of the  fu l l  Master of Science program will receive the  

diploma of the  University of Puerto Rico. 

Students completing t r a i n i n g  courses of f o u r  vieeks. or longer w i l l  be 

awarded appropriate c e r t i f i c a t e s ,  

, 
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?L<<m and fees vary r"rc7. pro;.1-a t o  y o g r m ,  ' h i i i o i i  zyd f ee  L ~ f c - - ~ % L c z  

7 t i i l l .  be provided in response t o  requests  f o r  ma te r i a l  on the various program. 

Kay  organizations provide f e l l m s h i p s  which can be used in Nucle.ar 

Ce-Tter pmgrur-s, b u t  the  Center itself does not  have fellowships, 

For c i t i z e n s  of Anericzn.countries o ther  than t h e  United S ta tes ,  t he  

,- . pr inc ipa l  sponsors are ( s e e  PRNC-119 fo r  add i t iona l  details). . 
C .  General Prograns 

In t e rna t iona l  Cooperation Adninis t ra t ion and U. S. Department of S ta te ,  

Xpply a% t h e  U. S. Fabassy LI the  a p p l l c a t l s  country.  

Grgariizatim of Aierican States ,  Fello-xship Program, Pan h e r i c m  Union, 
- .. . . ..%+ ' - 

,?om 3C5, Washington 6, D. C, 

All ? r o g r m s  ExceTt C l -h i ca l  NeCiicZl Programs 

Li te rna t io ix l  Atcrnic ~ e r g y  Xger-cy, Kzerntnerring 11, Viema I, .ius t r i a  

I n s t i t u t e  of In t e rna t iona l  Education, through t h e  IIE Selec t ion  C a m i t t e e  

in the m p l i c a n t ' s  country. 

Yedical and H e d t h  FYograms 

P a  America Sanitary Bureau ar.d World Health Organization, through t h e  

National Health Service of  t h e  applicant*s country. 

1 0 9 1 4  I 8  



t'flesi ags2cies* 

F G ~  Uxitad S5ates c i%izens ,  t k e  >:incipal sponsors are: 

1. 

c 

U. S .  Atmic  Energy Cmmission, f o r  information write t h e  Oak Ridge 

I m t i t u t e  of Nuciezr Studies, Oak Ridge, Tennessee. 

PjatLonal Science Founeztion, 't%shington 25, D, C. 2. 
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. . - -  v- i ? .~  sxallest cr' the Create- . ~ T , ~ L - S S  kL t h e  T e s t  Lqdies, C-erko Zica  is 

a iand  of warn sunshine and t r ade  winds, of luxur i an t  fol iage,  b e a u t X u l  beaches, 

g-een mountains, md ancient  f o r t i f i c a t i o n s  and churches. HeTe, too, a e  

;ncdsrn f z c t o r i e s  and business houses and hote l s .  Tne islar,d l i e s  about 1,COO 

z i l e s  soz theas t  of h f i a m i  and 1,600 Eiles soc theas t  of New York. 

d e s i r a b l e  cliiiate, k e r t o  Rico has a thrivir-g t o u r i s t  industry.  

Because of t h e  

1% is an =ea of fast growth, rapid technologica l  advances arid eqandLTg 

Spanish i s  t h e  na t ive  language, but English is widely spoken in most con.eTce.. 

s ec t ions ,  

Col-mbus discovered t h e  i s land  i n  a 9 3 ,  and its set t lement  began 5n 1508 

..- ,.der P O X ~  de Leon. Puerto Rico was :?lg!-Ly pr ized  because of  its st=.ategic 

loca t ion ,  and f o r  tr?e f i r s t  three  centur ies  of the  Spvl ish erz, t h e  islarid 

-.T- ,.=b - t n e  source of  coxsiderable i ? t ex . t i ona l  rivalry. 

By t h e  1 9 t h  Century, l i f e  on t h e  i s laqd  had become s t ab i l i zed  and 

r e l a t i v e l y  peaceful,  and agriculture f lourished.  

YKth t h e  Trea ty  of  Par i s  i n  1899, Puerto 3 i c o  passed f'rm Spain t o  t h e  

States, LI 1917, ?uerC,o X c c s  S t c ~ ~ e  citizens o f  the Ucited S ta t e s  - 

and began t o  p a r t i c i p a t e  t o  a greater ex ten t  i n  t h e i r  government. 

TYe -4nerican e r a  brought dramatic developments i n  industry md cCcNnercei' 

pdbl ic  education, and hea l th  and welfzre a c t i v i t i e s .  Then in the  1940'~~ 

Fiierto 2 i co  launched "Operation Boots-Lrap, an b t e n s i v e  p r o g r n  designed to  

speed the  expansion of t h e  island's industr ia l .  base, 

3 i c o  has b e c m e  a model of economic and s o c i a l  development, 

Since t h a t  time, Puerto 

In 1952, t h e  i s land  was o f f i c i a l l y  proclaimed an independent Cmonwealth,  

associated w i t h  t h e  United S ta tes ,  The Puerto Iiican cons t i tu t ion  is in complete 
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