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REPORT ON TECHNXdU TRAINING AND HIGH SCHOOL PRoGRm 
OF THE ''ATonS IN ACTION" EXPOSITION IN PANAMA 

Spec ia l  Training Division 
Oak Ridfte Associated Universities 

Oak Ridge, Tennessee 

The f i r r t  p a r t  of t h i s  report is a j o i n t  r epor t  of the activit ies assoc ia ted  
with the  t r a in ing  courses and wi th  the s t a t i s t i c s  of the high school program as 
presented i n  Panama. The second p a r t  is  presented as appendices on the  a c t i v i -  
t ies  of ind iv idua ls  a p a r t  from these programs. 
c ipa ted  In the exposi t ion a r e  l i a t e d  below with the personnel asrigrrmsnt and 
da tes  of service; 

The ORAU r t a f f  members who p a r t i -  

L.K. Akerr, Lecturer i n  Nuclear and Radiatlon PhySiCS, b y  2-23, 1967 
Bobby Chambers, In s t ruc to r  of Electronics, ,  May 7-13, 1967 
Roger Clout icr ,  b c t u r e r  i n  Radiological Protect ion,  Radiation Safe ty  

Pedro Jimcnct, Experiments on Chemistry and Ins t r lnenta t ion ,  b y  2- 

Max H. Lambardi, Overall Coordinator and Lecturer on Applications,  

J e r r y  B. Minter, Nuclear Elec t ronics ,  E lec t ronic  Maintenance, May 2- 

Lowell Muse, Radiochemistry Laboratory, Hay 2-June 8 ,  1967 
I2fraf.m Otero-Rulr, Lecturer  i n  C l in i ca l  Applications and Diagnostic Tests 

Ef igenio Rivera, Counting Room Supervisor,  Radiation Safety Off iccr, 

Gerald Thomar, Lecturer on Radiochemistry and Applications, May 18- 

Surveya, Hay 13 - June 2 ,  1967 

June 8, 1967 

April 20-June 5,  1967 

June 5 ,  1967 

i n  Pa t ien ts ,  Hay 17-June 4, 1967 

April  25 - June 8 ,  1967 

June 3, 1967 

Seven courses  were presented i n  Panama. 

Courses were scheduled as follows: 

Ten a U U  r t a f f  members 
were responsible  f o r  t h i a  program a8 well aa f o r  the high school 
program. 

1. 

2. 

3. 

4. 

2 9217?9 

Radioirotopes i n  Basic Research, 2:OO Ri-6 :OO PH, 
Friday, four weeks. 

Radioisotoper i n  Medical Diagnoris, 7:OO PM-11:OO 
through Friday, fou r  weeks. 

Monday through 

Pn, Monday 

Nuclear E h c t r o n i c r ,  8:OO AW.12:OO Pn, Monday through I r i d a y ,  
four  week.. 

Radiolo ical  k o t e c t i o n ,  6:15 Pn - 8:15 PU, b n d a y  through I r i d a y ,  
m o  wee t a. 
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B o  

c. 

5.  b d i o a c t i v i t y  Workshop, 3:OO PM-6:OO PX, Monday through Pridrg,  
two weeks. 

6 .  R ~ d i o a c t i v i t y  and i t s  Applicat ions,  Saturdays 2:OO pM17:OO R(, 
Sundays 1O:OO AM-12:OO PW and 2:OO Pn-7:OO Pn. 

7. Short course on Nuclear Elec t ronicr ,  7:OO R4-lO:OO Pn, Monday 

ProRrms of t h e  six 
throuph Thursday, four  nights .  T h i r  course war requested by t h e  
school of Electromechanical Engineering. 
regular  courses (1 through a),  as presented, a r e  attached. 

Pa r t i c ipan t s  @ Auditors:  
Par t  i c ip  a n t 8 Audit or s 

1. Radioisotopes i n  Basic Research 15 7 
2. Radioisotopes i n  Medical Diagnosis 17 13 
3. Ruclear Elec t ronic8  11 1 
4. Radiolopical P ro tec t ion  40 1- 

5. Radioact ivi ty  Workshop 11 1 
6. Radioact ivi ty  and i t s  App l imt ions  36 2 
7. Short courre  on Nuclear Electronic8 10 0-  

80 Special morning resrions (20) 7 

TOTAL 260 24 
-0 - 120 

A l l  p a r t i c i p a n t 8  and a u d i t o r s  were prerented with a c e r t i f i a t e  of 
attendance a t  tha  var ious  c l o s i n e  re8sionr.  
8 c e r t i f i c a t e  u m p l e  a r e  a t tached.  

L i s t s  of pa r t i c ipan t s  and 

Lectures o the r  than tbase of  courses:  

Several  lectures were requested by various i n s t i t u t ions .  
these  i n s t i t u t i o n s  w e  could mention t h e  Canal Zone College, t h e  
Panamanian Medical Atsociat ion,  t h e  School of Nurring, Santo To& 
Rospi ta l ,  and School of Electromechanical Engineerinp. 
lectures is at tached.  

A m u ~  

A list of the re  

XI. Hiph School Program: 

A. Gener8l: 

The t h r e e  teacher8 t r a i n e d  in Oak Ridge (Lig i .  Herrera, Neila 
Rodr f~ues  and Luir Surpm) performed t h e i r  duti.8 as scheduled. The 
schedule was prepared by t h e  Minir t ry  of Education. 
Cal, Science Superviaor and President  of  t h e  Science National Camaimrion, 
cooperated ax tenr ive ly  in preparing t h e  8chedule and making arrange- 
ments f o r  t h e  v i s i t  of  schools  coming from the  in t e r io r .  
were prerented i n  English f o r  American high schools of t h e  Canal Zone. 

Hr. Jaime B. 

?our seasions 

atgilt c l a s s e s  : 

Berides t h e  t h r e e  & i l y  sessions,  night  session8 were reque8t.d 
by t he  Panuun iu r  Science m i S 8 h 1  f o r  night high rchoolr and science 
univer r i ty  s tudents .  Four r e r s ions  pe r  reek were conducted. One extra 
sassfan was conducted by Prof. Neila Rodrfguer for  t h e  Director8 of 
Hlph Schools of Panama. 
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C. Attendance: 

Our records rho r  the followinp information on attendance: 

Dates Classes Teachers Student8 Schools Total Attendance 
32 19 5/4-5/20 49 157 3062 - - 

17 123 
TOTAL 100 200 s3s9 41 

- 2297 - - Sl 5/21-6/5 - 2420 
5639 
- 

111. Assis tance  9 o the r  f n r t i t u t l o a s :  

A, Assistance t o  hrff.8 kfamrlal Laboratory: 

br. Carl Johnlon, Director QIL, i n  the  Canal Zone, i nv i t ed  L. R. 
Akers m d  M. R. Lorbardi t o  v i s i t  t h e i r  frcilitler and t o  consult  with 
t h r  about t h e  f u s i b i l i t y  of s e t t i n p  up a r a d ~ o i r o t o p e  laboratory €or 
rtudying Chagar-diseased p a t i e n t s .  
f e a s i b i l i t y  of testr, etc. k t e r ,  8 prel iminary study on two p a t i e n t s  
was performed. The nu in  teats used rere p l a s m  and blood volumes and 
card iac  output. Recordinps of c a r d i a c  output  tests performed i n  our  
l abora to r l e r  are attached. They shov low cardiac outputs  and t h e  e f f e c t  
of d i l a t e d  hea r t s ,  r e r u l t r  o f  Chagas disease.  
of Gorgas Manorial Rollpita1 and p a r t i c i p a n t s  of our  Hedlcal Course, 
were very . n t h u s i a s t i c  about using t h e s e  rad io iso tope  testr in t h e i r  
rercurch . 

They were b r i e f e d  on equipment costs, 

Drs. Coytfa and Blandon 

B. Dr. Karl Johnson (by coincidence, of riallar name) of the  Middlt America 
Rerearch Unit (HARU), Canal &ne, r rques ted  to conrult  with Technical 
S t a f f  members about t h e  p o s s i b i l i t i e s  of including rad ia i ro tope  r t a d i e 8  
in  their research programs. On Thursday, June I, Dr, Johnron and s t a f f  
m e t  with M. E. Loabardi, E. Otero-Ruts, J. Minter and G, Thomas. They 
asked questions about an  epidemic disease (hanorrhagic fever) caused 
by a vitur, WCe act as c8rriarS of t h e  virus. 
about t h e  cyc le  of  t h e  disemre which a f f e c t s  l a rge  area8 of bofipia and 
Arpentina. 
urine,  equipment t o  use  i n  measuring be ta  and g m  mitt.18, methods 
t o  be used i n  biochra i8 t rg  of virus, and training a t  OIUU and OR#L 
facilities, The foll0Wing were included llmang t h e  r i s i t o r s  : 

Very l i t t l e  is brom 

They were advised on tagging i so topes  to t r8ce  mice md 

Dr. It. H. Johnson, ViroloRist ,  Director of WtI 
DT. 8.  B. LI.cKmrie, M.D., Epidemiologist, The Rockefeller ?oun&tlon, 

Dr. B. C, Walton, *.De, Parar i to logy ,  XARU 
Dr. Merle L. KUn8, Ph,D. ,  Ecologist, MARU 
Dr. 1. Bruns bbo, V i s i t i n g  sclrntist from Brast1 
Dr. Paulina H, Peralta, Ph.D., XARU 
Dr. Patricia Ana Johnson, HOD.. Viro log i r t ,  MARU 

Bogoti, Colombia 

A. Two new l e c t u r e s  were included i n  the Basic Berearch course: 

1. Autoradiogr8phy 
I I 2 - l - l q  i 
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2. Liquid r c i n t i l l a t i o n  countinp 

B. Drr. Reynaldo Cordero and I u h  Camacho of t h e  Special ized Analyt ical  
Laboratory (School of  Science,  U. of P.) perfonued a demonstration on 
Thin Layer Chromatography a s  p a r t  of a laboratory se s r lon  i n  t h e  Basic 
Research course. 
cour ie ,  

Drr, Cordero and Camacho were p a r t i c i p a n t s  of t h i s  

C. One new laboratory sersion was included i n  t h e  Medic81 course (Field of 
v i s ion  of a s c i n t i l l a t i o n  d e t e c t o r )  and t h r e e  o the r s  were modified f o r  a 
b e t t e r  presentat ion.  

D, The Radiological Pro tec t ion  course was expanded t o  las t  t w o  week8 i n  
Panama. 
r egu la r ly .  

Forty X-ray technic ians  and r ad io log i s t s  a t tended t h i s  c 6 U r 8 4  

E. The course l fRadioact ivi ty  Workshoplt given t o  physic8 high school teacher8  
was piven for  the  f i r s t  time. 
scheduled i n  order  t o  f i n i s h  t h e  assembling of t h e i r  Geiger countcrl .  
The instrument, which is t h e  ulpc as t h a t  used i n  t h e  ORAU Oak Ridpe 
science teacher  prorramr, is a two-range, variable high vol tapc,  t ran-  
s i s t o r i m d  ratemeter with an end-window Gn tube; chas r i s  d r i l l i n g ,  
punching and pa in t ine  and p r i n t e d  c i rcui t  board etching and d r i l l i n g  
for t h e  k i t s  were done in Oak Ridpe before  shipment. The ind iv idua l ly  
packed k i t s  contained a l l  required components and tools f o r  construction. 
A t  t h e  end of t h e  course, it was f e l t  t h a t  four weeks wavld r e s u l t  i n  8 
-re p r o f i t a b l e  t r a in ing .  
attended t h e  c los ing  sess ion  of t h i s  cour8e. 
made tbe  o f f i c i a l  p resenta t ion  of t h e  science demonstration equipment 
assembled by Panamanian teachers  in Oak Ridge and i n  Panama. 

Pa r t i c ipan t s  worked more hours than those 

M r .  Carlos Sucre, Minir ter  of Education, 
Mr. 8 .  0. Comptom, Director, 

P. The cdrtfse on pa radioactivity 8nd Applications",  ~ i v m  on weekends to  
science teachers ,  had a b e t t e r  propram t h i o  t i m e .  The previous pre- 
sen ta t ion  i n  Manama m s  riven on en herpcncy basis.  

G. Twenty morninp laboratory sessions were conducted (by appointment) i n  
the technlc81 t r a i n i n g  labora tor ies .  
de tec t ion  and mearurcment of rad ia t ion .  Pa r t i c ipan t s  and a u d i t o r s  of  
t h e  var ious courses  as well as rr thaaern pa r t i c ipan t s  informed u s  t h a t  
rimple laboratory exercises ware s u f f i c i e n t  t o  f u l f i l l  t he  t h e r i r  re- 
quirements of  t h e  Universi ty  of Panma. 
mental work in an hour o r  80 (em, par t i c ipan t s  per  t hes i s ) .  

Most of these  sessions were on 

Many of tham d id  t h e i r  expert- 

H. L. K. Akers and Roper C l o u t i e r  t r a ined  and d i rec ted  four  research ( t h e s i s )  
pa r t i c ipan t s  on gamara spec t rometq  and shieldinp. 

I. Upon requer t ,  Roper Clou t i e r  performed a radiation safety survey of X-ray 
therapy machine6 a t  var ious  hO8FitalS. 
Ministry of Puhlic Health of Panama was t r a ined  by M r .  C lou t i e r  on 
rad ia t ion  sa fe ty  and arranped the  v i s i t s  t o  the  hospitals. 
report  rill b e  8 u h i t t e d  on t h e  results of these  surveys. 

DT. Guillerrab Cuevar of t h e  

A separa te  

J. A new appl ica t ion  form f o r  t h e  s ix  courses piven has  been dcripncd. 
Basic information on courses has been included on an addi t iona l  
sheet. A sample is attached. They have been pr in ted  In  Oak Ridge. 

i I 2 "1 "1 ci 2 
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K. Fourteen p a t i e n t s  were s tudied usinp radioisotopes.  
ment i o n  : 

A m n r  t h e m  we could 

1. Three cases of Ferniciorrs anenia  were confirmed. Vitamin B-12 
l abe l l ed  with cabalt-57 was used. 

2. Heart lesion was diagnosed i n  a p a t i e n t  suf fe r ing  Charas' d i s u s e .  
The card iac  output t e s t  w a s  used with rad ioac t ive  alhumin. 

3. One case of malabsorption of f a t s  was canfirmed. Radio-Triolein w8s 
used. 

4. Four cases of bypothyroidism were confirmed usinp thyroid uptake and 
conversion r a t io  tests.  

L. Nine out  of ten t r a in inp  s t a f f  members presented t h e i r  l e c t u r e s  and 
laboratory sessibns i n  SFanish. 

H. On May 18 a t  6:OO PM, defec t ive  equipment operated by F. Nuzot a t  t h e  
research area relrult td i n  the propapation of  methyl-methacrylate vapor 
throuphout t h e  Exhibit building. A hip?! school student became ill and 
o t h e r s  experienced lesser e f f e c t s .  
as %xposurt t o  1% vapor for  25 hours  o r  t o  57. vapor for # houd i s  
l c t h a l r r r  F. MuGor was ordered t o  take h i s  equipment ou t s ide  o f  t b e  
bui ldinp and a l l  l abora to r i e s  were evacuated. 
mable, tox ic ,  o r  o the r  hazardous materials should be handled o r  supcr- 
v i sed  hy competent s c i e n t i s t s .  

The Merck Index state8 i t s  t o x i c i t y  

Experiments with flam- 

V. Recoraaendat ions  : 

A. 

, ., 

I n  order  t o  make t h e  packinp, shipping and d i s t r i b u t i o n  of DTIE 
p r i n t e d  materials easier, it  is recommended t h a t  a s i n g l e  volume be 
prepared as a condensed vers ion  of t h e  Wnderstandinp t h e  A t m l l  series. 
The first p a r t  of such a voltrae should include de ta i led ,  expanded,-and 
w e l l - i l l u s t r a t e d  out  l i ne8  of t h e  t h r e e  lec ture-damnst ra t ions  presented 
i n  t h e  high school propram. Such a volume is beinr! prepared i n  Spanish 
a t  t h e  Special  Tralninp Divirion of ORAU. It is intended t h a t  t h i s  volume 
will be d i s t r ibu ted  amonp hiRh school s tudents ,  science teachers ,  and 
non-sc ien t i f ic  professionals .  A l imi ted  number of  t he  U.A.S. will be 
needed then t o  be piven t o  sc ience  teachers ,  p rofess iona ls  and v i s i t o r s  
o f  t h e  TIRR. 

Tbc caursc e n t i t l t d  "Radioact ivi ty  Workship" would provide a more 
p r o f i t a b l e  t r a in ing  f o r  t h o  se l ec t ed  teachers  of ph:--sics if it uQrQ t o  
las t  four  weeks. 

F i r s t  an+ second week8 : ---- 
Ltc turcs  and labs  on hasic e l ec t ron ic s ,  use of  t oo l s ,  a s s m E l i n ~  

of poww suppl ies ,  demonstration of use of tcackine equipment, asscmtlinp 
o f  ceiper detector-ratemeter  k i t s .  Lectures on Nuclear Physics. 
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Third week : -- 
Lectures and l a b s  on Radiat ion Physics. Use of G e i p c r  counters.  

Preparat ion of rad ioac t ive  samples. 

Fourth week: -- 
Lectures and l abs  on rad io iso tope  app l i ca t ions .  

r ad ia t ion  sa fe ty  and on b io lov lca l  e f f e c t s  of rad ia t ion .  
Lectures on 

A manual should Ee developed f o r  t h i s  a c t i v i t y  which would include t h e  
followinp : 

(34 Counter schematic 
Maintenance hints for counter  
Subatant ive lecture notes 
Experiment s 
Gloaury 
M. t h  t ab  Its 

This manual i s  being prepared a t  the  present  tbe. 
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Exporici6n 1rAtomo8 on Acci6nt1 

PROCRAEU DE ERI'RENAMItNTO TECNICO Y 

PROGRAM4 PARA ENSmNZA MEDIA 

1. Cursor para Prof e r iona le r  : 

1. Radioiw~topor  en Invas~ip8ci6n B h u  
2. Radioimtopor en Diaportico Hidico 
3. Electro'nica de 1n:trum.ntos Nuclearer 
4. Proteccldn Radiolopica 
5. R&dioactividad par8 P ro femre8  
6 .  h s  Radirciones SUI A p l i u c i o n e r  

I1 . Conf e renc iar  para E n r e b n u  Hedia : 

1. Er t ruc tu ra  At6rnica 
2. Radioectividrd 
3. F i r i h ,  lurio 'n y Reactores Nuclearer 

Personal d e l  I n a t i t u t o  de Eatudior  Nuclearer de Oak Rldpe, Tennerree 

Lawrence K. Akerr, F i s l c a ,  Chr innm de la  Dlv. de Entrenamiento Especial  
Rover  C l o u t i r r ,  Proteccign Radlolo'pica 
Pedro Jtment8, Qufrniu 
Max H . Irorabardi, Radiohiologfa,  Director Pro?. Entrenamiento Ticnico 
J e r r y  B. Hinter ,  Ffsic8 y Elcc t r6nica  Nuclear 
Love11 Huie, Radioqufmlca 
E f r a i m  Otcro Ruir,  Medicin8 Nuclear 
Efigenio Rivera, Proteccio'n Radiolo'glca e f n r t r u m e n t a c i ~ n  
Gerald A. Thomas, Radiocjufmica 
Boh).y Chanherr. Educacion en Cicnciar  

Prof emre8 Panme%s de Enreiianu Midi8 : 

L i p i a  M. Herrera, 
N e i l 8  Ma. de J tnu r  Rodriguer 
Luis  Suman Carril lo 

P a m ' ,  Rep. de Pan-' 
Mayo de 1967 
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EXPOSICION f'ATONOS EN ACCION'' 

CURS0 DE 

RADIOISOTOPOS EN INVESTIGACION BASICA 

Horario : Clare8 t ~ ' r l c a 8  : 2-3 : 30 PM 
Pra'ctlcar de laboratorlo : 3 :30-6 :OO PM 

Prlmera S I I P . ~ ~  

&yo 8 Clare: Introducci6n. Conceptor Edricos 
Prictica : T~cnlcas de hbor8torlo 

9 Clare: Partfcular A l f a  
Pra'ctlca: Detectores Geiger-HGller 

11 Clare: R8dlacich Electroaugndtlcr: 
Prictic8 : Ertadfst lca, pipeteo 

12 Clare: Detectorer de Centellso 
Prictica : Ertandari8aci&I de Solucfoner 

Sepcunda Semana 

Mayo 15 Clare: Altura de Pulsor 
Prict lu : E l  Analludor Monocanal 

16 Clare: Detecc16n y medicign de part$lar 
Prictlca: Ropiedadea de l a  radlacion fmmba, 

EIpectros dlferencialcs 

17 Clare: Nodas de decadcncla. Neutronas 
P r i c t  lea : Ident l f l c 8 c l ~ n  de un desconocldo 

18 C h r e :  Pellpros utternos e internos 
Prictica: Detectorer po r t i t i l e s ,  Dccontminacl&t 

19 Clare: Efectos biol6gfcoa d e  l a  radiaci6n 
Pra'ctica: Efectot de 1. radiaci6n en  plant.^, 

Mcdici& s l m u l t & u  de dor anisores pama 

Akerr 
Lombardi, Mum, 
JImen(L8, Rfvera 

Akers 
Rivera 

Akerr 
RlveY8, Jimene8 

Aker s 
Mu se, Jlarene r 

Akers 
Mu r e, Jbene8 

Hinter 
Rivera, Jlmentr 

Mint er 
Rivera, Jimenes 

Akerr 
Jlmenes, Rlvera 

C l o u t  ier 
Rivera. Mure 

O t  ero 
h b a r d i ,  Muse, 
Rivera 
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Terccra Sanuna 

Mayo 22 Clare: Diluci6n l so t6ptca  
P r i c t i c a  : Diluci6n Lmt6pfca 

23 Clare : Separacionea qufmicao 
PrLct ica : Extr8cci6n por Solventes  

24 Clare: Carbono-14 
P r k i c a :  Intercambio lchico; crorruto~.raf<a 

9 

lanbardi  
Mum, Jiaene8 

Thomas 
M u m ,  Jimenes 

Thoums 
Muse, Jimener 

25 Clare : Qufmtca Nuclear; Intercambio i so tgp ico  S 8 i h r d -  Thomrs 
~ h a ~ m e r r  : ~os ime t r i a  qufmica 

P r i c t i c a  : Dosimetrh: Ssilard-Chrlrncrt Thomas, Lombardi, 
Mus e, Jinen e8 

26 Clare : Anilirfs p a r  rad ioac t  ivacio'n 
P r i c t  ica : E x p  . de radioact  ivaci6n 

Cuarta Smuna 

Mayo 29 Clare: R a d i o i d t o p o r  en I n v e s t i p c i 6 n  Biolckica Lombard1 
P r i c t l c a :  Rev. exp. e fec tos  en plantar:  el  anal i8ador  Lombardi, Jimencr 

mu 1 t i  chanr 1 

30 Cl5re : Autorradiogrrf  fa O t  ex0 
~ r a c t i c a :  ~ 0 1 m e n  FIarmitico y ma- globular--  Iambardi, Mure 

Funcign rem1 y d i b i t o  cardfaco 

31 Clase: Contaje  par C e n t c l l m  Lfquido 
Pr&t ica: bepuraci&I planna'tica de Pe-59 

Junio 1 Clare: Prep. de Compuertos nmrcados 
Prictica : Dircrimin8ci6n Sr/C8 

2 Clare: S e l e c c i h  de instrumentor 
Pr&t ic8 : Erploraci&, decontaminaci~n 

Thomas 
ianbardi ,  Mure, 
River8 

T h O l U 8  

J i m m 8  
Iombardf, Mure, 

Mint er 
Must, Rivera, Jircncr, 
h b a r d i  

R w i d n ,  critic8 y c laurura  (Personal d e l  IENOR) 
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EXPOSICION "ATOHDS EN A C C I O N ~ ~  

CURS0 DE 

My0 8 

9 

10 

11 

12 

W.90 15 

16 

RADIOISOTOPOS EN DIAGNOSTIC0 MEDICO 

Hor8rlo: C188cr tm'ric8r: 7:00 PM-R:30 P?l 
Pr&ticar de l abor r to r io :  8:30 F'M=ll:00 PM 

Primer. Senrmna 

Clare: Introduccich. Conceptor bdrricos 
Pr&t ica  : T6cnic8r de h b o r a t o r i o  

C h S e :  P8rtfCUh8 8If8 
Rictic8: Detectorer  de G e i g e r - a l l e r  

~ l a r a :  ~ a r t f c u I a r  be ta  
P r i c t  ic8 : Estadf 8t  ic8, p i p e t  eo 

~ 1 a r e  : h d i 8 c d n  e1actrompn&ica 
~ r i c t i c a  : EI espectr6matro monocana~ 

Clare: Detectoras de centelloo 
Prdc t ica :  Obtencich de e rpec t ros  gam8 

Sepunda Samma 

Clare: Al tura  de p u l ~ o r  
P r i c t i c 8 :  

Clara: 
P r i c t i c 8  : 

Propied8das de 18 radiac i6n  g.raa 

Ident i f  icaci6n de un darcoaocido 
Detcccick y n e d i c i i n  de pa r t f cu lao  

17, C18re: Modor de decadanci8 
P r i c t i c a  : Dstectorer p o r t & l l e r  

18 Clara: Pe l ipror  extern08 e in t e rno r  
Yedici6n de Fe-59 y Cr-51 P r i c t i c a :  

19 Clast: Efector  biol6gicor de la r8di8ci;n 
P r i c t i c a :  Dire% de t6cnic.r de cont8je  

Akerr 
lombardi, h i e ,  
J h e n a r  , River8 

Akur  
Jiaenar 

Akerr 
Hula, Jiaene8 

Akers 
River8 , Jimener 

Akers 
River8, Jimene8 

Minter 
Jimenar 

Minter 
h b a r d i ,  Muse 

Akerr 
Rivera 

C l ou t  i er 
Iaabardi ,  Mure 

O t  am 
Lwbardi ,  Xure, 
Jimner 
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Torcara Saruna 

Mayo 22 Clare: Radloldtopo? en diagno’rtiw 
Prict lca : Exploracfon y decontmlnacl6n 

23 Clare: Cilculo de dosit  r ad ioac t i~a r  
Prictica: Exactltud de 1. detecclon gamau 

26 Clare: Funciin t lroldea 
Prictlca: D e t .  de un volumen derconocl&: excrecdn 

u r imr la  d e  1-131 y Co-57 

25 Clara: Ertudlo de la c l r c u l a c i ~ n  
Pr&tlcr : Campo de vlrl~n--Colim8cl~n 

26 Clara: Abaorclth GI: renopram8 
Prictlca: Captacl6n tiroidaa: PBI: Rcnoprlnu 

Mayo 29 Clare: Autorradiokr8~fa 
Prictlca: Vol. plasmatlco y mnpuinca: Ddbito 

c8rd~aco--Da~oatracl~n d e l  AMlh8dor 
t4ult Imnal 

30 Clast: Deteccdn erterior:  gammpraffa 
~ r i c t i c a  : ~ r a  p.Iotwlar; VOI. sancdneo 

31 Clare: Prep. de cdmp. marcadas 
Pdct ica :  Rueba de Schilling 

Jun io  1 Clare: DIrGo de lab.; Selecci6n de Instrumentor: 
Ohtmcith de radiol+opos 

Prictlca: Depuracign plaamatlu del Fc-59 

2 Clare: Recirntar avances en Medicin8 Nuc!ear 
Pr&t lca : Abmrcign de prar.8; Explorrcion de 

Contaminaciin 

O t  tro 
Rivera, b r e  

Lombardi 
Iombardi, Rivera 

O t  ero 
Iambardi, Jimencs 

O t  ero 
Lombard1 , Simenc8, 
Rivera 

O t  em 
Mure, Jhene8 

Otero 
O t  ero. I a r d i  , 
Minter 

O t  cro 
O t  e o ,  Jimener 

Tho-8 
Otero, Mure 

O t  tro 

Otero, Rivera 

Otero 
Otero, Hum, Rivera, 
Jlmenet, Lanbardi 

(Personal del IFNOR) 
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EXPOSICION "ATOMOS EN ACCION" 

CURS0 DE 

My0 8 

9 

10 

11 

12 

Mayo 15 

16 

17 

18 

19 

ELEmROHICA DE INSTRMNTOS NUCLEARES 

(Clare8 y P r i c t i u r  Conducidar por Jerry B, Hinter) 

Horario: Clare8 t d r l c a r :  8:OO AH-9:30 AH 
Pr&t icar de 1aboratorlo : 9 :30 AH-12 :00 

Primera S ~ M M  

Clare : 
Clara: Xedlcioner E b C t r i C . 8  

Concept06 &r!cor de Electr6nica 

Clare: Diferencl8ci&1 e Integraci6n Elcctr6nlc8 
PrLct ic8:  Medicionas El&trlcas (EN-1) 

Clast: Ffrlca de Salconductorer 
Clare: Fuenter de Energfa 

Clare: Aapllflucich de Voltaje I 
P r i c t i u :  Circuitor de RC (EN-2) 

Clare: Aapl i f iucdn  de Voltaje I f  
Prictica: El -1ificaQr (EN-3) 

Clare: Tr8nSi8tOte8 
P r i c t  ica : E l  Aaplificador (Cont inuacio'n) 

Clare: Circuitor de Tranrirtorer 
Prdctic8: El Ampllficrrdor Transirtor (EN-6) 

Clare: 
Clare: Circuitor de Contaje I1 

Circuitor par8 Xedici6n y Contaje de Pulaor 

Cla8a: E8dioactivid.d I (L. K. Akers) 
Rictica: E l  Ercalfmetro Decimal (EN-5) 

Clare: R.dloactiv1d.d XI 
Clare: Detector Qf 



- 2- 13 

Tercer. S s r n a  

Mayo 22 Prictica: El Contador CM I (EN-6) 
C18Se: Detecciin y Medici&t de 108 ray08 gama 

23 Prictica: El Contador Gn I1 (EN-7) 
Clare: Anari8ador Hul t i c8nr l  

24  Prictica: Er~ectr&etro do rayor ~ I I I ~  (EN-8) 

25 Prictica: Esprctroraetrfa de rayos p8nmn (EN-9) 

26 Clare: Contadores Port i t i les  

Clare: Esprctramctrfa de rayos gama 

~ t a s e :  Contadores para Propo’sitor ~speciatcr  

Pr&tica: E l  Dosfmatro de Bolrillo (EN-10) 

Cwrta SQVM 

W y o  29 Clare: Contador Dekatrdn 
Pr&t ic r s :  A)  €1 EIU1hotro Dek8tro’n (EN-11) 

B) E l  Detector P o r t i t i l  Q4 (EN-12) 
C )  Pruebar de Elpectrketro Honocaru1 (EN-13) 
D )  Tratado de Circuf tor  (EN-14) 

30 Clare: +liffcador Lineal 
Pricticar: A )  EN-14 

B) EN-11 

D )  EN-13 
c )  EN-12 

31 C h S e :  Obrervrcioner rotre Eutpleo y hntcnimfento 
Pricticar: A )  EN-13 

c) EN-11 
B) EN-14 

D)  EN-12 

Junio 1 Clare: R e v i d n  del Cur80 
Pricticas: A) EN-12 

B) EN-13 
C )  EN-14 
D) EN-11 



14 

EXWSICION '*ATOM)S EN ACCIONtI - 
CURS0 DE 

PROTECCION RADIOLOGIC3 

Horario: (Us c l a s c r  c r tkn  a carp0 d e l  Sr. Roper  Clout ie r  con la co labor8c~ 'n  
de l  Sr. Efipenio Rivera, ambos e r p c c i a l i s t a s  en prot tcc i6n  rad io logic8)  
6:15 PM-8:15 PM 

Primera Stmana 

Mayo 15 
16 
17  
18 Protecci& radioldpica:  unidades d i 8 p d s t i c a s  
19 Pro tecc i in  rad io l&ica  : an idad t s  t e r a p h i c a s  

Produccich y propitdader de loa rayos x 
Las radiacioncs en bio lopfa-  unidader 
Principtos generales de p ro t t cc i6n  rad io l&lca :  lfmltcr de protecci6n 

Sepunda Saoana 

Hayo 22 
23 
24 Tcletcrapia con r a d i o i d t o p o s  
25 
26 Enpleo de r a d i o i d t o p o s  en l a  i n d u s t r f a  en lnvtstipacl<;n. C1ausur8 

Introducci th  a 10s radloiro'topos 
Implantrciontr de cohal to  y r ad io  

Empleo de r8diois6tapos en mtdfcina g biolopfa (H. H. Lombardi) 

d e l  curm. 

. 
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EXPOSICION "ATOXOS EN ACCION" 

CURS0 DE 

RADIOACTIVIDAD PARA PROFESORES 

Hor8tio : 3 :OO-6 :OO PM 

Primera Semana: Mayo 8-12 

Lunes Clase: Introducc&, ta'cnicas de sol&&, conexiones en 
c i r c u i t o s  de t ab le ro  

Prdc t ica  : Conexiones en c i r c u i t o s  de t ab le ro  

Mart e8 Clase: Instrucciones robre canexiones de c h a r f r  
Prdc t ica  : Conexiones de chasfs  

Mi6rcoler Clase: A m d o  d e l  de tec tor  Geipcr-EfG'ller 
Pra'ct i c a  : A m d o  d e l  promediadot 

Juever Clare : Operaci&n de l  promedlador 
P r i c t i c a  : Prueba de funcionamiento de l  contador 

Vierner ~ 1 a s t :  Instruccioner  para la ca~ibrac ia*n  
P r i c t i c a  : Calibraci6n del contador 

Sequnda Semaarr: Mayo 1s-19 

Lunar Clase: Propied8deS de I a s  rad lac ioner  
P rac t l ca  : Introducciah a1 t r8b8jo Con radiois6topor  

Marter Clare:  Medici6n de la8 r rd i ac ione r  
Prdc t ica :  E l  de tec tor  de Geiger-MGller 

Hi6rcoles Cl5oe: C-14, medici6n y apl icac ioner  
Prac t ica :  Absorcdn  de l a8  p a r t f c u l a r  beta 

Juwer Clase: Aplicacioner de lor radioim*topor I 
Pra'ctica: E r t ad f r t i ca  de la mcdiciin 

Viernes Clare: Aplicacioner de 108 r 8 d i o f d t a p o s  I1 
Pr&t lca  : U s 0  de tontadores portitil.8 

CHAMBERS 

CRAMBERS 

CHAMBERS 
CRAMBERS 

CRAMBERS 
CHAMBERS 

CHAMBERS 
CHAMBERS 

Akers 
Jlmencs 

Alters 
Rivera 

nure 
More 

h b a r d i  
Muse, W b a r d i  

Lonbardi 
Jimenes 
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EXPOSICION fPATOMOS EN ACCION" 

CURS0 DE 

LAS RADIACICNES Y SUS APLICACIONES 

FECHA HORA TEMA CONPP.RENCISTA 

l k j o  6 4:OO PM 
4 : 3 0  PM 

Mayo 6 2:oo PM 
4:OO PM 
F :00 PM 

Maya 7 1O:OO AM 

2:OO PM 
5:OO PM 

Ei.yo 13 2:OO PM 
4:OO PM 
6:OO PM 

Muyo 14 1O:OO AM 
2 :00 PM 
3:30  PM 

%yo 20 2:OO PM 
4:OO PM 
6:OO PM 

Maya 21 1O:OO AM 
2:oo PM 
4:OO PM 
6:oo PM 

nclpo 27 2:OO PH 
4:OO PN 
6:oo m 

Maya 28 1O:OO AM 
2:oo PM 
4:OO PM 
5:3O PM 

Junio  3 2:OO PM 
4:OO PM 
E:OO PM 

Junio 4 1O:OO AM 
2:oo Pn 
4:OO PM 
6 : 3 0  PM 

Introducci6n a1 curso 
Conceptor htirlcos tn f f s i c a  nuclear  

Modor de dtcadencia rad ioac t iva  
Xnteracci6n de l a s  p y t f c u l a s  con l a  materia 
R e v i s d n  y o r i t n t a c i o n  

Tabla de nucleldos y us0 d e l  l i k r o  W a d i a i d t o p a s  

E l  cantador Geiger-MGller, fundamtntos } oper8cio'n 
Propfedadas de l a  radiacl6n beta  

Interaccio'n de lor fotones Con l a  mater ia  
Medlci6n de las p a r t f c u l a s  
Radloiso'topos en l a  i n d u s t r i r  

en Invest ipaci6n Gric811 

TCcnicas de l abo ra to r lo  
E l  ana l i t ador  monocanal 
Propicdades de l a  radiacio'n g a m a  

Medici6n d e  l a  radlaci6n p a m a  
Pclfrror de l a  rad iac ich  
Radiois6topos en hlolopfa I 

E l  anal izador  mult icanal  
And l i r i r  por  rad ioac t ivac ich  
D i 1 uc  idn i so t o'p i ca 
Es t ad i s t i co  de conta je  

Separacionaa qufmicar 
Rad io id topas  en biolopfa XI 
Radio id topor  en medicfna 

Alcancc de l a s  p a r t i c u l a s  beta  
Ac t ivacdn  de l a  p l a t a  
Detectores p o r t i t i l e s  
Contaie po r  ccn tc l l co  l fquido 

Rad lo id topos  en t . iologfa 111 
A c t  ivacio'n del vanadio, v ida  media 
Revisi6n 

Activ8cf6n d e l  vanadio, sa turac i6n  
Efcctos biol6gicot de l a  radiacio'n 
Campo de v i r i 6 n  de un detec tor  de cante l leo :  ca lbac io 'n  
Rtvirith, critic8 y c laurura  

W a r d f  
Akers 

Akr r8 
Hint e r  
L a b a r d i  

Jimener 

Rivera 
Muse 

Akcrs 
Minter 
Akers , Lombard1 

Mure 
Rivera 
J i senes  

Minter 
C l o u t i c r  
Lmbardl 

Rivera 
Jimenes 
Mure 
Clout i e r  

Thomas 
h b a r d i  
Otcro 

Rivera 
Must 
Jipenez 
Muse 

Ioabardi 
J h e n e z  
IoPbardi 

Jiaenes , Muse 
lombardl 
h h a r d i ,  Muse 
Personal, IERaR 
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CURS0 DE 

RADIOISOTOPOS EN INVFSTIGACION BASICA 

Part fcipantes : 

~ i c .  I- E. b r i n  c., Lab. ESF. de  A n d .  (Farmacia), 
Dr. Rogello S. tbminpucc L., Min. Trabajo Salud (Hed. Vet.) 
Prof. Edelrnira de  F a n i l l a ,  U, de P. (Rial., Anat. Compare) 
h a .  El la  de Fernuson M., L i c e 0  de S r t a s .  (Blotorfa) 
Lfc.  Isaias  Camacho Caldcro)n, U. de P. (Biol. p Q u h )  
L ic .  Reynaldo Cordero, U. de P. (Farmacia) 
h. Carlos  V. R U S ~ O ,  U. de  P.? Xin. Salud P&., (Qufm. Fa23a.) 
D r .  Federico Co’mer R o d ~ f ~ u e s ,  U. de P., F. Med. (Siocufm.) 
Inn. A Q r .  Jorre L. Jonas A. * Min. A p r .  (A~ronmf8) 
Lic.  Rtina Vc1rrco de Fhrranco, Hin. S. P. (Apr. 
In?, Apr .  C&rr Aorusto Crr ra8oui l la ,  U, de  P.. (Am.)  
Farm. Doris Wrfs  Blaitr!, Pr. Priv. (Farmacia) 
Lic. Mclita RoCriguer, U. de P., (Farm.) 
InC. Apr ,  Ce‘sar Isasa A,. (Estud. Agronomfa) 
Sr. Carlos  Arosemena Palm, (Estud. Mol.  v Q u f m . )  

1. Llc. Raquel Elvira Vaca, Caja de l  S. S .  (Biol., Qufm.) 
2. Lic. Daplis Gfsela Denham, HOSF. S. S. (Bioqufmica) 
3. Lic. Berta Ah Chu. Middle America Res. Unit, (Lah. Bfol.) 
4 .  Dr. James A. Po r t e r ,  Jr., Gorpas Man. LaLoratory (WM, Pub. Heal th)  
5, Llc. Ellrahctb Bar&, Hasp. S.  S. (Biol, Q u h )  
6 .  Inp. Apr.  Jaime Par8da. (EStud. Apron. 
7 ,  Lic. Anpel M. De Gracis M., (Estud. Biol. Qufn.) 
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CURS0 DE 

RADIOISOTOWS EN DIACNOSTICO MEDICO 

Part l c lpan t  cs : 

1. 
2. Dr. E t t q u i e l  Jethm.1 Garlbaldl,  Fac. Mad. @lslol., Bioquh.) 
3. ~ r .  Alfredo Hidrovo Chives, Row. S. Tm's, (Medic. Intern*) 
4. Dr.0 t&nIca Brown, Hasp. S. To&, @lcdlc. I n t e r n a l  
5. 
6. 
7. 
8. Dr. Car los  Roberto Abrunosky, Eatud. 5 azo de Htdfclru 
9. D r .  J o d  B. Morano, Hosp. S. S., (Medicha)  

Dr. Hoi868 Espfno Durin, Horp. S. To&, Pac. Mcd. (Patologfa) 

Dr. Alfredo Tab la t c  A., Horp. S. S., (Radiolopfa) 
Dr .  Jorge HI$lito Dfar, Hosp. S. T a d 8  (Cardiol.,  Nefrol.) 
Dra. Empaiia D. de l a  Rosa C., Hosp. S. S o ,  ( C i r u d a )  

D r .  Erncsto Antonio J o d r ,  H .  S. To& (Med.) 10. 
11. Dr.  Abdlcl E. Goytfa C., How. S o  To&, (Xed,) 
12. D r .  Roberto B1an&n Caldcr&, Gorpas M a n .  t b .  , (CardfOl. 
13. D r .  Rodolfo Rfley Pupa, Ho8p. S. Tom's y S. S., (Hcd.) 
14. D r .  Rodripo E. Tes t a ,  Hasp. So Tmis p S O  s., @fed. Y CirUda) 
15. D r .  J u r t l n o  Acevcdo Vthquct, Hosp. S. T o a d s ,  (Lab. Clin.)  

Oyentcs : 

1. D r .  Edwin Rodger A c u h ,  How. So To&, (Neurocirupfa) 
2. Dr. Hurl0 Bemporad, Hosp. S o  S., (Radiolopfa) 
3. Dr. Fedcrlco Rlcha Hmbert ,  Hosp. S. Tomi8 (Hed. 
4. Dr. Luis Antonio Bunting, Hasp. s o  S o ,  (-diol.) 
5 .  Dr. Ga8par Garcfa de Parades, Hosp. S. T ~ ' 8 ,  (CirUPfa) 
6. Dr. Gustavo Hendtr P., Ho8p. S. Tom&, Fat. lied. (Hed. I n t o )  
7. k. b p c l i o  Avlla Jr., Pres. SOC. Radial., Hasp. S -  SO, (Radial.) 
8. D r .  Enrlco Burlando, Hosp. S. S., Fac. Mtd.'(R.dlol.) 
9.  h. Rub& Dado Rojas, Hosp. S. T o d s ,  Ins .  Radfol. (ObSt. Y Gineco1.) 

10. Dr. Arturo Tapla,  Bosp. S o  T m ' s ,  (Dematologia)  
11. D r .  Marlano Iamela Jr . ,  U. de P., Fac. Mad. ( F a m c o l . )  
12. D r .  Erncsto (Xu', Hasp. S. Tosu's, (Cirugfa) 
13. D r .  Alfrcdo Ffgucroa,Pr. priv. (Had. Int.) 
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CURS0 DE 

ELECTRONICA NUCLEAR 

P a r t l c i p a n t e r :  

1. Prof. Luis Antonio P l r ed t r .  Hljo, ( In r t .  R. D ic r se l )  

2. 

3. 

4. 

5. Prof. Justa h i 1 1 0  Sdnche8 H.  (Erc. Arter  y Oficlos) 

6. 

7. 

8 .  Sr. Francisco F e r r e t  Ga l l a r t  (P r i c t i ca  Pr ivrda)  

9 . Tcc. Benlto R e y s  Gecnrier (Acropuarto Tocum&) 

10. Tec. Luir RIaGo (Acropuerto T o c d n )  

11. Tcc. Colt r idpe Eric Hurley,  Jr. (Cuerpo de Bombaroa) 

Prof.  Wipuel Anpal de Ho:-or V. (E8c. Artcr y Oficio8) 

Inp. Cec i l ia  Juan Patternon (Pt. Kobbe Educ. Center) 

Tee.  R&cr Rodripuar (Aaropuerto Tocumdn) 

Inp. Orlando Miranda Hirand. (Cmpazfr Pam. Fuerta y Lur )  

Prof. C r i s t i b a l  Hcrrcra P&cr (Ercucla Artcr y Oficior ) 

Oyent e : 

1. L i c .  Gerard0 I l l c 8 c a s  (U. de P.) 
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PROT ECCION RADIOWCICA 

P a r t i c i p m t c s  : 

1. 
2 .  
3. 
4. 
5. 
6. 

8 .  
9. 

10. 
11. 
12.  
13. 
14. 
15. 
16. 
17 
18 
19. 
20. 
21. 
22 . 
23. 
24. 
25. 
26.  
27. 
2R. 
29. 
3 0 .  
31: 
32. 
33. 
34. 
35. 
36 . 
37 
38 . 
39. 
40. 

7 0  

Eric de J. Dixon Hirand., H. S. S. 
Carmen Reycs Palmer, H. S. S. 
J u l i a  del  Camen F e r n h d c r  G., H S .  S. 
Dr. Gilbert0 Chanis Tcfada, R. S. S.  
Jorge A. de Roux, H. S .  T.  
Elvira Luquc Valdes de H., H. S. S. 
Tornis A .  Bernal Vega, H. S. S. 
Nubia Chanis de Castl l lo,  H . S. T . 
Manuel A .  Fajardo Bat i s ta ,  H. S .  S. 
J o d  Narfa Vil la lohos Cas81, H. S. S. 
Sebas t i jn  E. Quiro't Guevarr. H . S. S .  
Gulllenao Tejad8 Herrcr8, Hin. S. P6blic8 
Mat- Valdgs Dclvalle,  Pr. Priv. 
Nitves Vergara O r t i s .  Clfn. S. 
Juan Vi l la re81  de Le&, H. S. S .  
Alberto Gutmer Robles. H. 8. S. 
Juan V Guerrcro R. ,  H. S. S. 
Ropelio Mcdrrno C&peder, Min. S.  P6blica 
Vfctor Caaanova Vclarde, H .  S. S .  
Alcibfades Cont i les  Moreno, H. S. S. 
Dr, Jurn de Dios Echeverr H., Min. S. P6blLc8 
Humberto Brea MCndea, H. S.  T. 
Alcxandro Paprchr i s tos  D., H. S. T. 
Juan A. Spencer Sdenr, H. S. T. 
Era2mw A l d n  Pgrez, H.  S. T .  
Martin Alvarrdo Franco, H . S T . 
Alcibddcs Chra ' le r  Tejada, I? S. T . 
Carlos Dclpado Ratel lo ,  H. S. S. 
Cuillenao Cuevas Pimentcl, Hin. S. PGblica 
Joroe D. Yau Poglo', H. S a  S .  
Milton C. hrcfr  J,, H. S. S .  
M;ximino mrrios PCrcs, R. S. S. 
Gertrudis  Epstcin N., R. S. S. 
Dr. Luis Arrieta Sinchat,  H .  S. T. 
Dr. Adolfo Malo f g l c r i a s ,  H. S.  T. 
Poland. Escala Vj8quct, Min. S o  P6blica 
Eloy Glbbs, Hasp. S. Tom's 
Prancimco Sinches Pino, Hoq. d e l  NIEo 
Eduardo Heminder: R., H .  S. S. 
Arturo Vielo Martinet,  H. S. To 
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CURS0 DE 

RADIOACTIVIDAD PARA PROFESORES DE PISICA 

Par t i c ipan t  cs : 

1. P l l n i o  Ter reror ,  E8c. N o m 1  J. D. Aroaemena, Santiapo 

2. 

3. 

Rosa E. de Hata, I n r t i t u t o  National, P a n d  

Aid8 ~ a .  Rcyna, I n r t i t u t o  Bolivar,  ~anami 

4. 

5 .  

Gerard0 I l l e r c a ,  I n r t .  Permin Naudeau, Panam; 

Enriqut  Willi8mtBOt1, Llceo de S&or l t a s ,  Panam; 

6. H&tor C a r t i l l o ,  E8c. Sec. de Le Chorrera, Lm Chorrera 

7. Edia de Sales ,  Jos/ Dolore8 Moscote, Panand 

8 .  

9. 

10. 

Eustorpfo Zcvalloa, Minis ter lo  de Educacith, P a n a d  

Juana Echtver t fa .  Arter y Ofic ios ,  P a n a d  

F lo ra  de Sales  de Carcheri, Minis te r lo  de Educaclch, P a n a d  

11. Jaime Bolivar Cal, Minis t t r io  de Educacl&, Panam4 

Ogente : 

1. Edwin Serrano, Colepio Fe l ix  Ol ivares ,  David 
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CURS0 DE 

IAS RADIACIONES Y SUS APLICACIONES 

Part  l c l p a n t t r  : 

1. 
2.  
3. 
4. 
5. 
6. 

8 .  

10. 
11. 
12 0 

7 0  

9 0  

13 
140 
15. 
16. 

18. 
19. 
20. 
21. 
22 .  
23. 
24.  
25. 
26. 
27 .  
28. 
29.  
30. 
31. 
32. 
33. 

35.  
3 6 .  
3 7 .  
38. 

17. 

34. 

Llc .  Hipucl (hharcas R., Cor. JosC D. Morcote (Biol. h f m .  
Llc .  Hic tor  Castillo S., Em. La Chorrcta (Mat. y P h l c a )  
Prof. Deyanlra R. Barnttt H., Mln. Ed., U. de P. (C imc las )  
Prof. Flora  de Sa les  de Carcheri ,  Min. Ed. @frlca) 
Prof. J8lrnc B. Cal, Min. Ed. (Famacia,  C. Natura les )  
Lfc. Edla de Sales .  C o l .  J.  D. Moscatc (Mat., F t s i c a )  
Prof. Juana M. Echevc rda ,  Mln. Ed, (Mat., F < s i c a )  
Prof. Berta G. de Zeval los ,  E s c .  I. H. O., Mino Ed. (Mat., FfSlca) 
Lfc. M. Arpentlna Guti&rer ,  I n s t .  F. Naudeau, (Biol. , Qufm, 
Llc .  Abdlcl Pcrerc Araux, I n s t .  F. Naudcau (Biol.,  Qufnr.) 
Lic. Aneel C8lder6n L&cs, C o l .  La S a l l c  (F l s i ca ,  Qufra.) 
L l c .  Ausbcrto B. Cano D., Min. Salud, (Fa rmc ia )  
Prof. Olpa  Ellda Quesa&, Col. J. D. Horcotc (Blol.. Q u f m . )  
Prof. Marfa M. de Le&, U. de P. (Bfol. 
Llc .  Raymond Husband, Pr. Prlv.  (Blol., Ouf~n.)  
mrque la  Cbang T., ~ r .  Prtv.  (BIOI. * Qufm. ) 
L i c .  Gladys Ortis C., Pr. Priv. (Blol., Q U h )  

Llc .  J ac ln t a  H i m ,  Pr. Pr lv .  (Rlol. ,  Qufm.) 
LIC. Carlos R. C6rdova Osorlo, Ins t .  R. 8 .  E. (BIol., Qufm.) 
Inp. Rub& Anpotti .  I n s t .  Pedap. (Inr. Tclccom) 
Srta .  Blasina R. Saavcdra, El tudiante  de Ctcncias  
Prof. Harold M. Forde, Esc. Artea y Oficior  (F f s l ca )  
L lc .  Emnlla I. Muzor A., Esc. Norm51 (Biol., Qyfm. 
Prof. Judi th  A. de Campos, Col. America (M. tapa t ic rs )  
Sr. Salvador Garlsto H., EItudIante  de Qufmlca 
Sr. J o d  A. A p u i r r c  Q. * Estudiantc 
Prof. Marfa de Pefialosa, h c .  Normal (Estud.  de  Mcdfcina) 
Prof. Bras11 Mor& A..  Col. R. N e m n  (Clcncias) 
Prof. Eva D. Prada E., Pr. Prlv.  (Biol., Qufm.) 
tic. F l o r m c l o  A ,  PUR. S., Mln. de Apr. (Ff r lca  y M a t . )  
Lic. Jose‘ A. Mcndleta A.. Mln. Educ. (Biol., Qufm.) 
Sr.  Alcildades B 8 t l S t 8  B. * Estud. de Hcdlclna 
Lic .  Anpcl de Gracla N., Pr. Prlv. (Biol. , Qufm. 
L i c .  Fanny T r l s t k  V., Min. de Edic. (Blol.,  Qufap.) 
Sr ta .  Li t r ia  Barreto de Dies, Estudiantc (Biol., Qufm.) 
S r t a ,  Mapdalis Barreto P., Estudlantc (Qufm. 
Sr ta .  Anptla T c l t o ,  Estudlantc  (Qufm. 
Sr ta .  Melta E. de Ollvo, Estudlante (Biol. Q’ufm. 

Qufm. ) 

F f s l c a )  
F f s l c a )  
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SHORT COURSE ON NUCLEAR ELECI'ROHICS 

(Students of School of Electromcch8niul Enplncrrinp 

Part ic ipants:  

1. 

2. 

3. 

S. 

6 .  

7. 

8. 

9.  

10 

Mr. Roberto Cerrud 

Mr. Adan P i n o  

Mr. Cirilo Ernrrto Thompson 

Mr. Carl08 Alberta Fonr 

Mr. Rogclio Alfonro Hilton 

Hr. Orlando B.  Caribaldi 

Mr. Guillermo Ricardo Rodrtpuer H. 

Mr. Motsea M8rtinrr Raaunoa 

Mr. Everardo bun0 Jr. 

Mr. H8rry Leon 
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PROGRAM DE ENTRENAHIEWO TECNICCI 

A. CVRSOS: 

1. R.dioId topo8 en I n v e r t i p r c i ~ n  drlcr: 
qufmitar, rpr6nomor, ~ r t m r c i u t i c o r ,  midicar  ve te r ina r io r ,  i n s t ruc t a rc s  

Estc curso r e  d i c t 8  8 b i 6 l a f o r ,  

3' c8tedriticor univer r l t8 r io8 .  
durante  cuatro sm8n.s y cacrlentr el lunar - es: 

R.diotr&topor en D i 8 p ~ s t l c o  Uidlcor 
v F8ctllt8dcr de HeRlcln8. Lunes 8 vierner ,  dur8nte C U 8 t r O  S m 8 n . 8 .  
Cmlennr e l  lunar,  30 de octutre. 

E l  Curso r e  4ict8 de lunes 8 v ie rner  
30 de octubre.  El h O r 8 r i O  

tee&., de 2:OO 8 3:30 PW y prdc t ic r  de 18borr tor t0 ,  3:30 8 6:OO PM. 

Dlctrdo 8 midicar de lor h o r p l t r l e r  2. 

Horrrio:  tCbrhP 7:OO 8 8:30 PHt 
pm'ct ia ,  8:30 8 11300 PM. 

3. Elac t r6nlm Nuelerr: P8r8 proft ,rorer de electr6nic8 y e ~ e c t r i c i & d ,  
in renferor  p t i c n t e o r  en electronic . .  Luner 8 vierncr ,  cuatro scnynas. 
Camlenu e1 lune8 30 de octubre. Hor8rio: tcorh, 8:OO 9:JO AM: 
p r i c t i c a ,  9:30 I 1 2 : ~  AH. 

r8dlolra'topar m ter8p;ut fu y t&nicoS dcl r8gOS-x y r 8 d i o i d t o p o r .  
Lunes 8 vlernes ,  dor rtmnam. Caalenr8 el lune8 6 de novimbre.  
Hor8rio: 6:lS 8 8 : l S  PM. 

5 .  R.dio8ctlvld8d p8r8 Proferorer :  P8r8 proferorer  de f f B i c 8  ) q u h i c 8  

4. P r o t e c c d n  Radiol&ica : P8r8 & d i w r  r 8 d i ~ l o p o r ,  m;dicor que ur8n 

8e lnst ruccf6n recundrri8 (enren8zu aedir). Lunes 8 vierncr  durante 
c u r t r o  s m n 8 s .  Comienr8 el lunes 30 de octut,re. Hor8rio: teorf8, 
3:m 8 4260 pH: priCtiC8, 4:oo 8 f PM. 

6. h8 Radi8cioner v Bul Aplicacioner: P8r8 e r tud l rn t c r  de 18 F8cult8der 
de Educrcion. erocci81idrd de Clenci8r. Sib8dor 1 dominpor, cfnco 
f i n e r  de re&8.' Ir primer8 chse  ?e d i c t 8 r i  e l  df8 juev.8 
octubre 8 18s 4:OO PY. Horario: %b8doS, 2:OO 7:OO PH; dorningor, 
1O:M AM 8 12:OO PU y 2:OO 8 7:OO Pn. 

26 de 

B. PAKTICIPAWEB Y CrYlWHS: 

lar "part ic ipantes"  son releccionrdor en t r e  lor rollcltanter p a n  llenar 
e1 cupo de l  18borrtorio.  
l$boratorio. LQS lloyentesll d l o  a s i s t e n  8 I8 p r t e  tdrica d e l  curso. 
ntmero que& 1imit8da 8 I8 a p 8 c l d . d  de 18 8818 de conferenclas de 18 ex- 
porici6n. T8nto l o r  p r r t i c i p a n t e r  c01lo lor orenter  recibea pratuit8mente 
lor t(Dtos que r e  ur8n en e1 cur- y son i d t 8 ~ b S  8 U 8 8 r  10s S e N k l o S  de 
18 t .fhlIotec8 de 18 rrtposlcdn. - M A :  Todar lor yrro8 D e  dic t8n  coma UN cor te r f8  de l8,Cmisi& de 

Enerpfa Atomic8 de 108 Et t rdor  thrldor en eoop.er8cion con e l  Hlnls te r io  
de Educacdn P*;blic8 de l  Ecuador y 18 Cmirion Ecu8tori8n8 de  Encrgf8 
At&-. 

Deben 8rlrtir 8 18 t e o r b  y 8 18s pm'ctfc8r de 
Su 



EXPOSICION f1ATOHOS EN ACCION" 

PROGRAM DE ENTRENAMIENTO TECNICO 

CURSOS PARA PROFESIONALES 

SOLICITlrD 

(Antes de l l cnrr  est8 ro l i c i tud .  favor de 
leer 18 infotmrc16n 8d)unta.I 

T i tu lo  y nombrc eomplcto 
d e l  candi&to  ...................................................... 
Cv.ir8o a l  que delle8 a8C8tir (Indique 8610 uno . )  

0 Radfoir&opor en Invc8tipaci& d S i C 8  

0 R.dioir&opos en Diapn6StIco M6dico 
0 E l c c t r h u  ~ u c l t a r  
0 Protecc ign  Radioldatca 
0 Radioact ividad par8 Prof elorell 
0 h r  R.diaelonc8 J- sui  Apl icrc ioncr  

Nacionr1id.d ......................................... E&d ............... 

1. ..................................................................... 
2. ..................................................................... 

~ n r t i t u e i o n c r  a la8 cua~cs  perttncct ( ~ n s t i t u c i & n ,  cargo, t e l j f o n o )  

1. ..................................................................... 
2. ..................................................................... 

Curros rnteriorcr robre radioir&opos o t ryor X (dahde, .Go) 

1. ..................................................................... 
2. ..................................................................... 

pirecci& p a r t i c u l a r  ...................................... ~ e 1 .  ........... 
Ftcb. ......................... pi- ................................... 



I do not think the actual 
should be made part of the official trip report. 
vlrited can be included and are given below. 

inspections of Panammian Hospital8 
The list of hospitals 

The actual reports along with the radiation exposures received by the perrons 
asrigned film badger will be sent to Mr. Guillenro Cuevas P., Seccion Salud 
Industrial, Ministerio Salud Publica, Panama. 

Horpitalr and Clinics inspected for radiation safety practicea and conditions 
by B. Cloutier: 

La Chorrera, Rep. Panama 

1. Hospital Nicolas A. Salano 

Ciudad de Panama 

2, Dispenaario Amadeo Mastrlarl 

3. Inrtituto ~ancerologfa 

4. Hospital Santo Taras  

5, Horpital del N i k  

6. HOrpital General Seguro Social 

7. Dispensorlo Amadeo Mostelari 

8. Dirpensario Anti-Tuberculoro Rfo AbaJo 

9. Policlfnica del Seguro Social 

Colon 

10. Hospital Manuel Amador Guerrero 

11. Dispensario Antl-Tuberculoso 

BJC: jb 


