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FOR OFFICIAL ISE ONLY
REPORT ON TECHNICAL TRAINING AND HIGR SCHOOL PROGRAMS
OF THE "ATOMS IN ACTION" EXPOSITION IN PANAMA
by
Special Training Division

Oak Ridge Associated Universities
Oak Ridge, Tennessee

The first part of this report is a joint report of the activities associated

with the training courses and with the statistics of the high school program as
presented in Panama. The second part is presented as appendices on the activi-
ties of individuals apart from these programs. The ORAU staff members who parti-

cipated in the exposition are listed below with the personnel assignment and
dates of service:

11211219

L.K., Akers, Lecturer i{n Nuclear and Radiation Physics, May 2-23, 1967

Bobby Chambers, Instructor of Electronics, May 7-13, 1967

Roger Cloutier, Lecturer in Radiological Protection, Radiation Safety
Surveys, May 13 - June 2, 1967

Pedro Jimenez, Experiments on Chemistry and Instrumentation, May 2-
June 8, 1967

Max H. Lombardi, Overall Coordinator and Lecturer on Applications,
April 20-June 5, 1987

Jerry B. Minter, Nuclear Electronics, Electronic Maintenance, May 2-
June 5, 1967

Lowell Muse, Radiochemistry Laboratory, May 2-June 8, 1967

Efraim Otero-Ruiz, Lecturer in Clinical Applications and Diagnostic Tests
in Patients, May 17-June &4, 1967

Efigenio Rivera, Counting Room Supervisor, Radiation Safety Officer,
April 25 - June 8, 1967

GCerald Thomas, Lecturer on Radiochemistry and Applications, May 18-
June 3, 1967

Seven courses were presented in Panama. Ten ORAU staff members
were responsible for this program as well as for the high school
program, Courses were scheduled as follows:

1. Radiofsotopes in Basic Research, 2:00 PM-6:00 PM, Monday through
Friday, four weeks.

2. Radioisotopes in Medical Diagnosis, 7:00 PM-11:00 PM, Monday
through Friday, four weeks.

3. Nuclear Electronics, 8:00 AM312:00 PM, Monday through Friday,
four weeks.

4. Radiological Protection, 6:15 PM - 8:15 PM, Monday through Friday,
two weeks.
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5. Radioactivity Workshop, 3:00 PM-6:00 PM, Monday through Friday,
two weeks.

6. Radioactivity and its Applications, Saturdays 2:00 PM.7:00 PM,
Sundays 10:00 AM-12:00 PM and 2:00 PM-7:00 PM,

7. Short course on Nuclear Electronics, 7:00 PM-10:00 PM, Monday
through Thursday, four nights. This course wvas requested by the
school of Electromechanical Engineering. Programs of the six
regular courses (1 through 6), as presented, are attached.

B. Participants and Auditors:

Participants Auditors

1. Radioisotopes in Basic Research 15 7
2. Radioisotopes in Medical Diagnosis 17 13
3. Nuclear Electronics 11 1
4. Radiological Protection 40 .-
5. Radioactivity Workshop 11 1
6. Radioactivity and its Applications 36 2
7. Short course on Nuclear Electronics 10 .-
8. Special morning sessions (20) 120 -

TOTAL 260 24

All participants and auditors were presented with a certificate of
attendance at the various closing sessions. Lists of participants and
a certificate sample are attached.

C. Lectures other than those of courses:

Several lectures were requested by various institutions. Among
these institutions we could mention the Canal Zone College, the
Panamsnian Medical Association, the School of Nursing, Santo Tomas
Hospital, and School of Electromechanical Engineering. A list of these
lectures is attached.

II. Hiph School Program:

A, General:

The three teachers trained in Oak Ridge (Ligia Herrera, Neils
Rodr{gues and Luis Suman) performed their duties as scheduled. The
schedule was prepared by the Ministry of Education. Mr. Jaime B,

Cal, Science Supervisor and President of the Science National Commission,
cooperated extensively in preparing the schedule and making arrange-
ments for the visit of schools coming from the interior. Four sessions
were presented in English for American high schools of the Canal Zone.

B. Night classes:

Besides the three daily sessions, night sessions were requested
by the Panamaniam Science Commission for night high schools and science
university students. Four sessions per week were conducted. One extra
session was conducted by Prof. Neila Rodr{gues for the Directors of
High Schools of Panama,

VAR



C. Attendance:

Our records show the following information on attendance:

Dates Classes Teachers Students Schools Total Attendance
5/4-5/20 49 157 3062 24 3219
5/21-6/5 1 123 2297 1 2420

TOTAL 100 280 5359 1 5639

III., Assistance to other Institutions:

A, Assistance to Gorgas Memorial Laboratory:

Dr. Carl Johnson, Director GML, in the Canal Zone, finvited L. K.
Akers and M. H. Lombardi to visit their facilities and to consult with
them about the feasibility of setting up a radioisetope laboratory for
studying Chagas-diseased patients. They were briefed on equipment costs,
feasibility of tests, etc. Later, a preliminary study on two patients
wvas performed. The main tests used were plasma and blood volumes and
cardiac output. Recordings of cardiac output tests performed in our
laboratories are attached. They show low cardiac outputs and the effect
of dilated hearts, results of Chagas disease. Drs. Goyt{a and Blandon
of Gorgas Memorial Hospital and participants of our Medical Course,

were very enthusiastic sbout using these radioisotope tests in their
research.

B. Dr. Karl Johnsen (by coincidence, of similar name) of the Middle America
Research Unit (MARU), Canal Zone, requested to consult with Technical
Staff members about the possibilities of including radioisotope studies
i{n their research programs. On Thursday, June 1, Dr. Johnson and staff
met with M. H., Lombardi, E, Otero-Ruiz, J. Minter and G. Thomas, They
asked questions about an epidemic disease (hemorrhagic fever) caused
by a virus. Mice act as carriers of the virus. Very little is known
about the cycle of the disease which affects large areas of Bolivia and
Argentina. They were advised on tagging isotopes to trace mice and
urine, equipment to use in measuring beta and gamma emitters, methods
to be used in biochemistry of virus, and training at ORAU and ORNL
facilities. The following were included among the visitors:

Dr. K. M. Johnson, Virologist, Director of MARU

Dr. R. B. MacKensie, M.D., Epidemiologist, The Rockefeller Foundation,
Bogota, Colombia

Dr. B. C. Walton, Ph.D., Parasitology, MARU

Dr. Merle L. Kuns, Ph.D,, Ecologist, MARU

Dr. M. Bruns lobe, Visiting scientist from Brasil

Dr. Paulina H, Peralta, Ph.D., MARU

Dr. Patricia Ana Johnson, M.D.. Virologist, MARU

IV, Comments:

A. Two new lectures were included in the Basic Research course:

1. Autoradiography
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B.

D.

1.

J.

2. Liquid scintillation counting

Drs. Reynaldo Cordero and Isafas Camacho of the Specialized Analytical
Latoratory (School of Science, U. of P.) performed a demonstration on
Thin Layer Chromatography as part of a laboratory session in the Basic

Research course. Drs. Cordero and Camacho were participants of this
course, :

One new laboratory session was included in the Medical course (Field of

vision of a scintillation detector) and three others were modified for a
better presentation.

The Radiclogical Protection course was expanded to last two weeks in

Panama. Forty X.ray technicians and radiologists attended this course
regularly.

The course "Radioactivity Workshop" given to physics high school teachers
was piven for the first time. Participants worked more hours than those
scheduled in order to finish the assembling of their Geiger counters.

The {mstrument, which is the same as that used in the ORAU Oak Ridge
science teacher prorrams, is a two-range, variable high voltage, tran-
sistorized ratemeter with an end-window GM tube; chassis drilling,
punching and painting and printed circuit board etching and drilling

for the kits were done in Oak Ridre before shipment., The individually
packed kits contained all required components and tools for construction.
At the end of the course, it was felt that four weeks would result in a
more profitable training. Mr. Carlos Sucre, Minister of Education,
attended the closing session of this course. Mr. H. O, Comptom, Director,
made the official presentation of the science demonstration equipment
assembled bv Panamanian teachers in Oak Ridpe and in Panama.

The course on "Radicactivitv and Applications", given on weekends to
science teachers, had a better progsram this time. The previous pre-
sentation in Manapua was riven on an emerpency basis.

Twenty morning laboratory sessions were conducted (by appointment) in
the technical training laboratories. Most of these gessions were on
detection and measurement of radiation. Participants and auditors of
the various courses as well as '"theses" participants informed us that
simple laboratory exercises were sufficient to fulfill the thesis re-
quirements of the University of Panama. Many of them did their expert-
mental work in an hour or so (two participants per thesis).

L. K. Akers and Roser Cloutier trained and directed four research (thesis)
participants on gamma spectrometry and shielding.

Upon request, Roger Cloutier performed a radiation safety survey of X-ray
therapy machines at various hospitals. Dr. Guillermo Cuevas of the
Ministry of Public Health of Panama was trained by Mr. Cloutier on
radiation safety and arranped the visits to the hospitals. A separate
report will be submitted on the results of these surveys.

A new application form for the six courses given has been designed.
Basic information on courses has been included on an additional
sheet. They have been printed in Oak Ridge. A sample is attached.



V.

L.

Fourteen patients were studied using radioisotepes. Amone them we could
ment ion:

1. Three cases of pernicious anemia were confirmed. Vitamin B-12
labelled with cobalt-57 was used.

2. Heart lesion was diagnosed in a patient suffering Charas' disease.
The cardiac output test was used with radiocactive albumin.

3., One case of malabsorption of fats was confirmed. Rasdio-Triolein was
used.

4. Four cases of hypothyroidism were confirmed using thyroid uptake and
conversion ratio tests,.

Nine out of ten training staff members presented their lectures and
laboratory sessions in Spanish.

On May 18 at €:00 PM, defective equipment operated bv F., Mufioz at the
research area resulted in the propagation of methyl.methacrylate vapor
throushout the Exhibit building. A higb school student tecame ill and
others experienced lesser effects. The Merck Index states its toxicity
as "exposure to 1% vapor for 2% hours or to 5% vapor for ¥ hour is
lethal.” F. Muloz was ordered to take his equipment ocutside of the
building and all laboratories were evacusted. Experiments with flam-
mable, toxic, or other hazardous materials should be handled or super-
vised by competent scientists.

Recommendations:

A,

In order to make the packing, shipping and distribution of DTIE
printed materials easier, it i{s recommended that a single volume be
prepared as a condensed version of the "Understanding the Atom" series,
The first part of such a volume should include detailed, expanded,  and
well-fllustrated outlines of the three lecture-demonstrations presented
in the high school program. Such a volume is being prepared in Spanish
at the Special Trainine Division of ORAU. It is intended that this volume
will be distributed amonpg high school students, science teachers, and
non-scientific professionals. A limited number of the U.A.S, will te
needed then to be piven to science teachers, professionals and visitors
of the TIRR,

The course entitled "Radiocactivity Workship" would provide a more
profitable training for the selected teachers of physics if it were to
last four weeks.

First and second weeks:

Lectures and labs on basic electronics, use of tools, assembling
of power supplies, demonstration of use of teactine equipment, assembling
of Cefcer detector-ratemeter kits. Lectures on Nuclear Physics.



Lectures and labs on Radiat{fon Phvsics. Use of Geiper counters.
Preparation of radiocactive samples.

Fourth week:

Lectures and labs on radioisotope applications. Lectures on
radiation safety and on biological effects of radiation.

A manual should he developed for this activity which would include the

following:

M Counter schematic
Maintenance hints for counter
Substanti{ive lecture notes
Experiments

Glossary

Math tables

This manual i{s being prepared at the present time.
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II.

Exposicidn "Atomos en Accion”

PROGRAMA DE ENTRENAMIENTO TECNICO Y

PROGRAMA PARA ENSENANZA MEDIA

Cursos para Profesionales:

1. Radioisdtopos en Investigacion Basica
2. Radioisdtopos en Diagnostico Médico
3. Electronica de Instrumentos Nucleares
4. Proteccion Radiologica

5. Radiocactividad para Profesores

€. Las Radiaciones v sus Aplicaciones

”

Conferencias pars Ensenansa Media:

1. Estructura Atéuica
2. Radioactividad
3. Fisidn, Fusion v Reactores Nucleares

Personal del Instituto de Estudios Nucleares de Oak Ridge, Tennessee

Lawrence K. Akers, F{sica, Chairman de la Div. de Entrenamiento Especial
Rocer Cloutier, Proteccion Radiolopica

Pedro Jimenes, Quimica

Max H, Lombardi, Radtoblologfl, Director Pror. Entrenamiento Técnico
Jerry B, Minter, F{sica y Electrénica Nuclear

Lowell Muse, Radioqufmica

Efraim Otero Ruiz, Medicina Nuclear

Efigenio Rivera, Proteccion Radioldgica e Instrumentacicn

Gerald A, Thomas, Radiogufnica

Bobtv Chambers. Fducacion en Ciencias

Profesores Panamenos de Ensenansa Media:

Lipia M, Hcrreta'
Neila Ma. de Jesius Rodrfpues
Luis Suman Carrillo

Panama, Rep. de Panamd
Mayo de 1967
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‘Préctica:

EXPOSICION "ATOMOS EN ACCION"

CURSO DE

RADIOISOTOPOS EN INVESTIGACION BASICA

Horario: Clases teoricas: 2-3:30 PM
Practicas de laboratorio: 3:30-6:00 PM
Primera Semana
Clase: Introduccidn. Conceptos Bisicos

Practica: Técnicas de Laboratorio

Clase: Partfculas Alfa .

Practica: Detectores Geiger-Muller

Clase: Part{culas teta

Prictica: Andlisis de Feather

Clase: Radiacion Electromagnética

Practica: Estad{stica, pipeteo

Clase: Detectores de Centelleo

Préctica: Estandarizacion de Soluciones
Segunda Semana

Clase: Altura de Pulsos

Prictica: El Analizador Monocanal

Clase: Deteccion y medicion de part{culas

Practica: Propiedades de la radiacicn pamma,

Espectros diferenciales

Clase: Modoa de decadencia. Neutrones

Practica: ldentificacion de un desconocido

Clgse: Pelipros externos e internos N

Practica: Detectores portatiles, Decontaminacion

Clase: Efectos bioldgicos de la radiacién

Efectos de la radfacion en plantas,
Medicion simultanea de dos emisores pamma

Akers
Lombardi, Muse,
Jimenesz, Rivera

\

Akers
Rivera

Akers
Rivera, Jimenes

Akers

Muse, Jimenesg

Akers

Muse, Jimenesx

Minter
Rivera, Jimenesx

Minter
Rivera, Jimenes

Akers
Jimenes, Rivera

Cloutier
Rivera, Muse

Otero
Lombardi, Muse,
Rivera



Mayo 22
23
24

25

26

Mayo 29

30

31

Junio 1

121797
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Tercera Semana

Dilucion Isotdpica
Dilucion Isotopica

Clase:
Practica:

Clase: Separaciones quimicas
Préctica: Extraccion por Solventes

Clase: Cartono-14 ,
Practica: Intercambio ionico; cromatoeraffa
Clase: Qufmica Nuclear; Intercambio fsotopico Ssilard-

Chalmers: Dosimetr{a qufmica
Préctica: Dosimetr{a: Ssilard-Chalmers

Clase: Andlisis por radioactivacion
Practica: Exp. de radicactivacidn

Cuarta Semana

Clase: Radiolso'topos en Investigacién Biologica

Practica: Rev. exp. efectos en plantas: el analisador
multichanal
Clase: Autorradiograffa

Volumen plasmdtico v masa globular--
Funcion renal y débito cardfaco

Pr‘cticn:

Clase: Contaje por Centelleo L{quido
Practica: Depuracion plasmitica de Fe-59

Clase: Prep. de Compuestos marcados
Prictica: Discriminacidn Sr/Ca

Clase: Seleccidn de instrumentos )
Practica: Exploracion, decontaminacion

Revision, critica y clausura

Lonmbardi
Muse, Jimenes

Thomas
Muse, Jimenes

Thomas
Muse, Jimenez

Thomas

Thomas, Lombardi,
Muse, Jimenes

Thomas
Thomas, Lomtardi,
Muse, Jimenes, Rivera

Lombardi
Lombardi, Jimenes

Otero
Lombardi, Muse

Thomas
Lombardi, Muse,
Rivera

Thomas
Lombardi, Muse,
Jimenes

Minter
Muse, Rivera, Jimenes,
Lombardi

(Personal del IENOR)
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EXPOSICION "ATOMOS EN ACCION"

CURSO DE

RADIOISOTOPOS EN DIAGNOSTICO MEDICO

Horario: Clases teoricas: 7:00 PM-8:30 PM
Practicas de laboratorio: 8:30 PM-11:00 PM

Primera Semana

Mayo 8 Clase: Introduccion. Conceptos bdsicos Akers
Practica: Técnicas de labtoratorio Lombardi, Muse,
Jimenes, Rivera
9 Clase: Partfculas alfa Akers
Priactica: Detectores de Geiger-Muller Jimenes
10 Clase: Part{culas beta Akers
Prictica: Estad{stica, pipeteo Muse, Jimenes
11 Clase: Radiacion eleetromgn&ica Akers
Prictica: El espectrometro monocanal Rivers, Jimenes
12 Clase: Detectores de centelleo Akers
Pridctica: Obtencion de espectros gamma Rivera, Jimenes

Segunda Semana

Mayo 15 Clase: Altura de pulsos Minter
Prictica: Propiedades de la radiacion gamma Jimenes
16 Clase: Deteccion v medicion de part{culas Minter
Practica: Identificacion de un desconocido Lombardi, Muse
17, Clase: Modos de decadencia Akers
Practica: Detectores portitiles Rivera
18 Clele: Pelirros externos e internos Cloutier
Practica: Medicidn de Fe-59 y Cr-51 Lombard{, Muse
19 Clase: Efectos bioligacos de la radiacion Otero
Prictica: Diseno de técnicas de contaje Lombardi, Muse,
Jimenes
1798



Mayo 22
23

24

25

26

Mayo 29

30
31

Junio 1

P12 1099

Tercera Semana

Clase: Radfoisdtopos en diagnostico

Practica: Exploracion y decontaminacion

Clase: Calculo de dosis radlcactivas

Practica: Exactitud de la deteccion gamma

Clase: Funcion tiroidea ,

Practica: Det. de un volumen desconocido: excrecion
urinaria de 1-131 y Co-57

Clase: Estudio de la circulacion

Practica: Campo de visidn--Colimacidn

Clase: Absorcion GI: renograma

Préctica: Captacion tiroidea: PBI: Renograma
Cuarta Semana

Clase: Autorradiograffs

Practica: Vol. plaSmftico v sangufneo: Débito
cardfaco--Demostracion del Analisador
Multicanal

Clase: Deteccion exterior: gammagraffa
Practica: Masa glohbular; vol. sancufneo

Clase: Prep, de comp. marcados
Prictica: Prueba de Schilling

Clase: Diseno QQ lab. Scleecién de instrumentos:
Obtencion dg radioigptopos
Prictica: Depuracion plasmatica del Fe.59

Clase: Recientes avances en Medicina Nuclear

Practica: Absorcion de grasas; Exploracion de
Contaminacidn

Revision, Critica y Clausura

11

Otero
Rivera, Muse

Lombardi
Lombardi, Rivera

Otero

Lombardi, Jimenes

Otero
Lombardi, Jimenes,
Rivera

Otero
Muse, Jimenes

Otero
Otero, Lombardi,
Minter

Otero
Otero, Jimenes

Thomas
Otero, Muse

Otero
Otero, Rivera

Otero

Otero, Muse, Rivera,

Jimenes, Lombardi

(Personal del IENOR)
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Mayo 8

10
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12

Mayo 15
16
17
18
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EXPOSICION "ATOMOS EN ACCION"

CURSO_DE

ELECTRONICA DE INSTRUMENTOS NUCLEARES

(Clases y Pricticas Conducidas por Jerry B. Minter)

Horario: Clases teoricas: 8:00 AM-9:30 AM
Practicas de laboratorio: 9:30 AM-12:00

Primera Semana

Clase: Conceptos Bisicos de Electrdnica
Clase: Mediciones Eléctricas

Clase: Diferenciacion e Integracidon Electrdnica
Practica: Mediciones Eléctricas (EN-1)

Clase: F{sica de Semiconductores
Clase: Fuentes de Energfa

Clase: Amplificacion de Voltaje I
Practica: Circuites de RC (EN-2)

Clase: Amplificacion de Voltaje II
Practica: El Amplificador (EN-3)

Segunda Semana

Clase: Transistores
Prictica: El Amplificador (Continuacidn)

01300= Circuitos de Transistores
Practica: El Amplificador Transistor (EN-4)

Clase: Circuitos para Medicion y Contaje de Pulsos
Clase: Circuitos de Contaje II

Clase: Radiocactividad I (L. K. Akers)
Practica: FEl Escal{metro Decimal (EN-5)

Clase: Radioactividad 11
Clase: Detector M



Mayo 22

23

24

25

26

Mayo 29

30

31

Junio 1

~2- 13

Tercera Semana

Prictica: El Contador GM I (EN-€)
Clase: Deteccion y Medicidn de los rayos gamma

Practica: El Contador GM I (EN.7)
Clase: Analisador Multicanal

Practica: Espectrometro de rayos gamma (EN-8)
Clase: Espectrometria de rayos gamma

Prictica: Espectrometr{a de rayos gamma (EN-9)
Clase: Contadores para Propositos Especiales

Clase: Contadores Portatiles
Practica: El1 Dosfmetro de Bolsillo (EN-10)

Cusrta Semana

Clase: Contador Dekatrdn

Practicas: A) El Escalfmetro Dekatron (EN-11)
B) El Detector Portatil G4 (EN-12)
C) Pruebas de Espectrometro Monocanal (EN-13)
D) Trazado de Circuitos (EN-14)

Clase: Amplificador Lineal
Practicas: A) EN.14

B) EN-11

C) EN-12

D) EN-13

Clase: Observaciones sotre Empleo y Mantenimiento
Practicas: A) EN-13

B) EN-14

C) EN-11

D) EN-12

Clase: Revision del Curso
Priacticas: A) EN-12

B) EN-13

C) EN-14

D) EN-11

Clase: Seleccion de Instrumentos
Critica y Clausura



Horario:

Mayo 15
16
17
18
19

Mayo 22
23
24
25
26

14

EXPOSICION "ATOMOS EN ACCION"

CURSO DE

PROTECCION RADIOLOGICA

(Las clases estan a cargo del Sr. Roper Cloutier con la colaboracion
del Sr. Efigenio Rivera, ambos especialistas en proteccidn radiologica)
6:15 PM-8:15 PM

Primera Semana

Produccion y propiedades de los rayos x

Las radiaciones en biologfa- unidades

Principios generales de proteccion radiolocica: 1{mites de proteccién
Proteccion radiologica. unidades diagnosticas

Proteccidn radioldsica: wunidades terapéuticas

Segunda Semana

Introduccion a los radioisdtopos

Implantaciones de cobnlto v radio

Teleterapia con radioisotopos

Empleo de radioisdtopos en medicina v bioloefa (M. H. Lombardi)
Empleo de radicisotopos en la industria v en investiracion. Clausura

del curso.



Lunes

Martes

Miercoles

Jueves

Viernes

Lunes

Martes

Miéreoles

Jueves

Viernes

EXPOSICION "ATOMOS EN ACCION®

CURSO_DE

RADIOACTIVIDAD PARA PROFESORES

Horario: 3:00-6:00 PM

Primera Semana: Mavo 8-12

Clase:
circuitos de tablero
Practica: Conexiones en circuitos de tablero

Clase: Instrucciones sotre conexiones de chasfs
Practica: Conexiones de chas{s

Clase: Armado del detector Geiper-Muller
Practica: Armado del promediador

Clase: Operacion del promediador
Practica: Prueba de funcionamiento del contador

Instrucciones para la calibracicn
Calibracion del contador

Clase:
Préctica:

Secunda Semana: Mavo 15-19

Clase: Propiedades de las radiaciones ,
Practica: Introduccidn al trabajo con radioisctopos

Clase: Medicion de las radiaciones
Practica: El detector de Geiger-Muller

Clase: C.14, medicidn y aplicaciones
Practica: Absorcion de las partfculas beta

Clase: Aplicaciones de los radioisctopos I
Prictica: Estadfstica de la medicion

Clase: Aplicaciones de los radioisotopos 11
Practica: Uso de contadores portatiles

Introduccidn, técnicas de soldado, conexiones en

15

CHAMBERS
CHAMBERS

CHAMBERS
CHAMBERS

CHAMBERS
CHAMBERS

CHAMBERS
CHAMBERS

CHAMBERS
CHAMBERS

Akers
Jimenes

Akers
Rivera

Muse
Muse

Lombards
Muse, Lombardi

Lombardi
Jimenes
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EXPOSICION "ATOMOS EN ACCION"

CURSO_DE

LAS RADIACICNES Y SUS APLICACIONES

FECHA HORA TEMA CONFFERENCISTA
Mavo & 4:00 PM Introducciér} al curso Lombardi
4:30 PM  Conceptos basicos en f{sica nuclear Akers
Mavo € 2:00 PM Modos de decadencia radioactiva Akers
4:00 PM  Interaccion de las partfculas con la materia Mint er
€£:00 PM Revision vy orientacion Lombardi
Mayo 7 10:00 AM Tabla de nucleidos vy uso del litro "Radioisdtoros Jimenes
en Invesugaciég Basica"
2:00 PM El contador Geiger-Muller, fundamentos y operacion Rivera
5:00 PM Propiedades de la radiacion beta Muse
Mayo 13 2:00 PM Interaccion de los fotones con la materia Akers
4:00 PM  Medicidn de las partfculas Minter
€:00 PM Radiofsotopos en 1a industria Akers, Lombardi
Mayo 14 10:00 AM Técnicas de laboratorio Muse
2:00 PM El analizador monocanal Rivera
3:30 PM Propiedades de la radiacion gamma Jimenes
Mayo 20 2:00 PM Medicion de la radiacidon pamma Minter
4:00 PM  Pelirros de la radiacion Cloutier
6:00 PM Radioisotopos en hiologfa I Lombardi
Mavo 21 10:00 AM El ‘amlludor multicanal Rivera
2:00 PM Analisis por radiocactivacion Jimenez
4:00 PM  Dilucidn isotopica Muse
6€:00 PM Estad{stica de contaje Cloutier
Mayo 27 2:00 PM Separaciones quimicas Thomas
4:00 PM Radioisotopos en bioloefa II Lombardi
€:00 PM Radioisotopos en medicina Otero
Mayo 28 10:00 AM  Alcance de las part{culas beta Rivera
2:00 PM  Activacion de la plata Muse
4:00 PM  Detectores portatiles Jimenes
$:30 PM Contafe por centelleo 1{qutdo Muse
Junio 3 2:00 PM Radioisdtopos en tiolopfa III Lombardi
4:00 PM Activatiio'n del vanadio, vida media Jimenesz
€:00 PM Revision Lombardi
Junio 4 10:00 AM Activacion del vanadio, saturacion Jimenez, Muse
2:00 PM  Efectos biologicos de la radiacion Lombardi
4:00 PM Campo de visidn de un detector de centelleo: colimacidon Lombardi, Muse
6:30 PM  Revision, cr{tica y clausura

Personal, IENCR
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CURSO DE

RADIOISOTOPOS EN INVESTIGACICN BASICA

Participantes:

1. Lic. Irma E. Mordn C., Lat. Esp. de Anal. (Farmacia)

2. Dr. Rogelio S. Dominguez L., Min, Trabajo v Salud (Méd. Vet.)
3. Prof. Pdelmira de Fanilla, U, de P. (Riol., Anat. Compar.)

4. Dra. Ella de Fercuson M., Liceo de Srtas. (Biolocfa)

$. Lic. Isafas Camacho Calderdn, U, de P. (Biol. v Quim.)

€. Lic. Revnaldo Cordero, U. de P. (Farmacia)

7. Dr. Carles V. Russo, U. de P., Min. Salud Pib., (Qufm, Farm.)
8. Dr. Federico Comex Rodr{rues, U. de P., F. Med. (Biocufm.)

9. Ine, Aer. Jorre L, Jonas A., Min. Aer. (Agronom{a)
10. Lic. Reina Velasco de Barranco, Min. S. P.. (Aer.)
11. Ine. Apr. César Aurusto Carrasquilla, U. de P.. (Aer.)
12. Farm. Doris Mar{a Blaitr:, Pr. Priv. (Farmacia)
13. Lic. Melita Rodrfgues, U, de P,, (Farm.)
14. 1Ing. Apr. César Isasza A., (Estud. Agronomfa)

15. Sr. Carlos Arosemena Palm, (Estud. Riol. v Qufm.)

Oventes:

1. Lic. Raquel Elvira Vaca, Caja del S. S. (Biol., Quim.)

2. Lic. Davlis Gisela Denham, Hosp. S. S. (Bioquimica)

3. Lic. Berta Ah Chu, Middle America Res. Unit, (Lab. Biol.)

4. Dr. James A, Porter, Jr., Gorpas Mem. Laloratory (DVM, Pub. Health)
s. Lic. Elizabeth Barrfa, Hosp. S. S. (Biol, Qufm.)

¢. Ing. Apr. Jaime Parada, (Estud. Agron.)

7. Lic. Anpel M. De Gracia M., (Estud. Biol. Quim.)
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CURSO_DE

RADIOISOTOPOS EN DIAGNOSTICC MEDICO

Participantes:

1. Dr. Moisés Espino Duran, Hosp. S. Tomas, Fac. Med. (Patologfa)
2. Dr. Ezequiel Jethmal Garibaldi, Fac. Med. (Fisiol., Bioqufm.)
3. Dr. Alfredo Hidrovo Chives, Hosp. S. Tomis, (Medic. Interna)
4. Dra. Monica Brown, Hosp. S. Tomas, (Medic. Interna)

S. Dr. Alfredo Tablate A., Hosp. 5. S., (Radiologfa)

6. Dr. Jorge Hipolito Dfaz, Hosp. S. Tomis (Cardiol., Nefrol.)

7. Dra. Espana D. de la Rosa C., Hosp. S. S., (Cirugfa)

8. Dr. Carlos Roberto Abramosky, Estud. 5 ano de Medicina

9. Dr. Jose B, Moreno, Hosp. S. S., (Medicina)

10. Dr. Ernesto Antonio Jonas, H. S. Tomas (Med.)

11. Dr. Abdiel E, Govtfa C., Hosp. S. Tomas, (Med.,)

12. Dr. Roberto Blandon Calderdn, Gorgas Mem. Lab., (Cardiol.)
13. Dr. Rodolfo Riley Puga, Hosp. S. Tomas y S. S., (Med.)

14. Dr. Rodripo E. Testa, Hosp. S. Tomas v S. S., (Med. y Cirugfa)
15. Dr. Justino Acevedo Vdzques, Hosp. S. Tomas, (Lab. Clin.)
Ovyentes:

1. Dr. Edwin Rodger Acuna, Hosp. S. Tomis, (Neurocirugfa)

2. Dr. Marfo Bemporad, Hosp. S. S., (Radiologfa)

3. Dr. Federico Richa Humbert, Hosp. S. Tomis (Med.)

4. Dr. Luis Antonio Bunting, Hosp. S. S., (Radiol.)

5. Dr. Gaspar Garc{a de Paredes, Hosp. S. Tomas, (Cirupfa)

6. Dr. Gustavo Mendes P., Hosp. S. Tomis, Fac. Med., (Med. Int.)
7. Dr. Rogelio Avila Jr., Pres. Soc. Radiol., Hosp. S. S., (Radiol.)
8. Dr. Enrico Burlando, Hosp. S. S., Fac. Med. (Radiol.)

9. Dr. Rubén Darfo Rojas, Hosp. S. Tomés, Ins. Radiol. (Obst. y Ginecol.)
10. Dr. Arturo Tapia, Hosp. S. Tomas, (Dermatologf{a)
11. Dr. Mariano Lamela Jr., U. de P,, Fac. Med. (Farmacol.)

12. Dr. Ernesto Chu, Hosp. S. Tomds, (Cirugfa)
13. Dr. Alfredo F{gueroa,Pr. priv. (Med. Int.)
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CURSO_DE

ELECTRONICA NUCLEAR

Participantes:

1.

2.

Prof. Luis Antonio Paredes, Hijo, (Inst. R. Diessel)

Prof. Mipruel Angel de Hovos V. (Esc. Artes y Oficios)

3. Inp. Cecilio Juan Patterson (Ft. Kobbe Educ. Center)

4., Tec. Ruger Rodripues (Aeropuerto Tocumén)

5. Prof. Justo Emilio Sdnches H. (Esc. Artes v Oficios)

6. Ing. Orlando Miranda Mirsnda (Compaiifa Pana. Fuersa y Luz)
7. Prof. Cristobal Herrera Péres (Escuela Artes v Oficios)
8. Sr. Francisco Ferrer Gallart (Prictica Privada)

9. Tec. Benito Reves Geenzier (Aeropuerto Tocumén)

10. Tec. Luis Riano (Aeropuerto Tocumén)

11. Tec. Coleridpe Eric Hurley, Jr. (Cuyerpo de Bomberos)
Ovente:

1. Lic. Gerardo Illescas (U. de P.)
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CURSO_DE

PROTECCION RADIOLOGICA

Participantes:

1. Eric de J, Dixon Miranda, H. S. S.

2, Carmen Reves Palmer, H. S. S.

3. Julia del Carmen Fernandes G., H. S. S.

4,
5.
6.
7.
8.
9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

26,

25.

2¢.

27,

28,

29,

30,

31.

32.

33.

34,

35.

3€.

37.

38.

39.

‘.00

Ui

Dr. Gilterto Chanis Tejada, H. S. S.
Jorge A. de Roux, H. S. T,

Elvira Luque Valdex de K., R. S. S.

Tomas A. Bernal Vega, H. S. S.

Nubia Chanis de Castillo, H. S. T.

Manuel A. Fajardo Batista, H. S. S.

José Mar{a Villalobos Casal, H. S. S.
Sebastian E. Quiroz Guevara, H.'S. S,
Guillermo Tejada Herrera, Min. S. Pdblica
Mateo Valdés Delvalle, Pr. Priv.

Nieves Vergara Ortis, Clf{n. S.

Juan Villareal de Ledn, H. S. S.

Alberto Gutsmer Robles, H. 5. S.

Juan V Guerrero R., H. S. S.

Ropelio Medrano Céspedes, Min., S. Publica
V{ctor Casanova Velarde, H. S. S.
Alcib{ades Gonzdlez Moreno, H. S. S.

Dr. Juan de Dios Echevers M,, Min, S. Publica
Humberto Brea Méndez, H. S. T.

Alexandro Papachristos D,, H. S. T.

Juan A. Spencer Saenz, H. S. T.

Frasmo Aleman Pérez, H. S. T.

Mart{n Alvarado Franco, H. S. T.
Alcibades Gonzédles Tejada, E. S. T.
Carlos Delpado Botello, H. S. S.
fuillermo Cuevas Pimentel, Min. S. Publica
Jorce D. Yau Povld, H. S. S,

Milton C. Carcfa J., H. S. S.

Maximino Barrios Péres, H. S. S.
Gertrudis Epstein N,, H. S. S,

Dr. Luis Arrieta Sanchexz, H. S. T.

Dr. Adolfo Malo Igleaias, H. S, T,
Yolanda Escala Vasquez, Min. S. Publica
Eloy Gitbs, Hosp. S. Tomas

Francisco Sanches Pino, Hosp. del Nito
Eduardo Hernandez R., H. S. S.

Arturo Vieio Martfnes, H. S. T.

20



CURSO_DE

RADICACTIVIDAD PARA PROFESORES DE FISICA

Participantes:

1. Plinio Terreros, Esc. Normal J. D. Arosemena, Santiago

2. Rosa E. de Mata, Instituto Nacional, Panams

3. Aida Ma. Reyna, Instituto Bol{var, Panams

4, Gerardo Illesca, Inst. Fermfn Naudeau, Panama

5. Enrique Williamson, Liceo de Senoritas, Panama

6. Héctor Castillo, Esc. Sec. de La Chorrera, La Chorrera

7. Edia de Sales, José Dolores Moscote, Panama

8. Eustorgsio Zevallos, Ministerio de Educacion, Panams

9. Juana Echeverrfa, Artes v Oficios, Panams
10. Flora de Sales de Carcheri, Ministerio de Educacion, Panams

11. Jaime Bolfvar Cal, Ministerio de Educacion, Panams

Oyente:
1. Edwin Serrano, Colepi{o Felix Olivares, David

[ 121004
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CURSO DE

LAS RADIACIONES Y SUS APLICACIONES

Participantes:

1. Lic. Micuel Cabarcas R., Col. José D. Moscote (Biol. Qufm.)
2. Lie. Héctor Castillo S., Esc. La Chorrera (Mat. y Fisica)
3. Prof. Deyanira R. Barnett K., Min. Ed., U. de P. (Ciencias)
4. Prof. Flora de Sales de Carcheri, Min, Ed. (F{sica)
5. Prof. Jaime B. Cal, Min. Ed. (Farmacia, C. Naturales)
6. Lic. Edia de Sales, Col. J. D. Moscote (Mat., Ffsica)
7. Prof. Juana M. Echeverrfa, Min. Ed, (Mat., F{sica)
8. Prof. Berta C. de Zevallos, Esc. I. H. O., Min. Ed. (Mat., F{sica)
9. Lic. M. Argentina Gutiérres, Inst. F. Naudeau, (Biol., Qufm, )
10. Lic. Abdiel Péresz Araus, Inst. F. Naudeau (Biol., Qufm.)
11. Lic. Ancel Calderdn Lopez, Col. La Salle (Fisica, Quim.)
12. Lic. Ausberto B. Cano D., Min, Salud, (Farmacia)
13. Prof. Olpa Elida Quesada, Col. J. D. Moscote (Biol.. Qufm.)
14, Prof. Mar{a M. de Leon, U. de P. (Biol., Qufm.)
15. Lic. Raymond Husband, Pr, Priv. (Biol., Oufm.)
16. Marquela Chang T., Pr, Priv. (Biol., Qufm. )
17. Lfc. Gladys Ortis C., Pr. Priv. (Biol., Quim.)
18. Lic. Jacinta Him, Pr. Priv. (Biol., Qufm.)
19. Lic. Carlos R. Cdrdova Osorio, Inst. R. H. E. (Biol., Qufm. )
20. 1Ing. Rubén Anpotti. Inst. Pedag. (Inp. Telecom)
21. Srta. Blasina R. Saavedra, Estudiante de Ciencias
22. Prof. Harold M. Forde, Esc. Artes y Oficios (F{sica)
23. Lic. Ermila 1. Mufioz A., Esc. Normal (Biol., Qufm.)
24. Prof. Judith A. de Campos, Col. América (Matematicas)
25. Sr. Salvador Garisto M., Estudiante de Qufmica
26. Sr. José A. Apuirre Q., Estudiante
27. Prof. Marfa de Peralosa, Esc. Normal (Estud. de Medicina)
28. Prof. Brasil Mordn A.. Col. R, Neuman (Ciencias)
29. Prof. Eva D. Prado E., Pr. Priv. (Biol., Quim.)
30. Lic. Florencio A, Puga S., Min. de Agr. (F{sica y Mat.)
31. Lic. José A. Mendieta A.. Min. Educ. (Biol., Qufm.)
32, Sr. Alcih{ades Batista B., Estud. de Medicina
33. Lic. Anpel de Gracia N., Pr. Priv. (Biol., Quim.)
34, Lic. Fanny Tristan V., Min, de Edic. (Biol., Qufm.)
35. Srta. Litsia Barreto de Dies, Estudiante (Biol., Qufm.)
36, Srta. Mapdalis Barreto P., Estudiante (Qufm., F{sica)
37. Srta. Anrela Tello, Estudiante (Qufm., F{sica)
38, Srta. Melta E. de Olivo. Estudiante (Biol.. Qufm.)

1127814
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SHORT COURSE ON NUCLEAR ELECTRONICS

(Students of School of Electromechanical Engineering)

Participants:
1. Mr. Roberto Cerrud
2. Mr, Adan Pino
3. Mr. Cirilo Ernesto Thompson
4, Mr. Carlos Alberto Fong
S. Mr. Rogelio Alfonso Hilton
6. Mr. Orlando B. Garibaldi
7. Mr. Guillermo Ricardo Rodrfrues M.
8. Mr, Moises Martines Romanos
9. Mr. Everardo Loszano Jr.

10. Mr. Harry Leon

7181
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EXPOSICION "ATOMOS EN ACCION"

PROGRAMA DE ENTRENAMIENTO TECNICO

Informacion sobre Cursos para Profesionales

A, CURSOS:

1. Radioisdtopos en Investipacion Besica: Este curso se dicta a ticloros,
qufiieol. agronomos, farmaceuticos, medicos veterinarios, instructores
v catedraticos universitarios. El curso se Aicta de lunes a viernes
durante custro semanas y comiensa el lunes 30 de octubre., El horario
es: teorfa, de 2:00 a 3:30 PM y practice de laboratorio, 3:30 a €:00 PM.

2. Radioisdtopos en Diagndstico Médico: Dictado a médicos de los hospitales
v ¥ Facultades de Medicina., Lunes a viernes, durante cuatro semanas.
Comiensa el lunes, 30 de octutre. Horario: teor{s, 7:00 a 8:30 PM;
prictica, 8:30 a 11:00 PN,

3. Electronica Nuclear: Para profesores de electronica v electricidad,
inrenieros v tecnicos en electronica. Lunes a viernes, cuatro semanas,
Comiensa el lunes 30 de octubre, Horario: teor{a, 8:00 @ 9:30 AM;
préctica, 9:30 a 12:00 AM. -

4, Proteccion Rldiologica. Para mcdicol tadiologos, medicos que usan
radioisotopos en terapeutica v técnicos de rayos-X y radioisotopos.
Lunes & viernes, dos semanas. Comjienza el lunes ¢ de noviembre.
Horario: Ff:15 a 8:15 PM,

S, Radioactividad para Profesores: Para profesores de f{sica y quimica
de instruccion secundaria (ensenansa media), Lunes a viernes durante
cuatro semanas. Comiensa el lunes 30 de octutre. Horario: teorfa,
3:00 a 4:00 PM; practica, 4:00 a ¢ :00 PN,

¢, las Radiaciones v sus Aplicaciones: Pars cltudllntel de la Facultades
de Educacion, especialidad de Clencias, Sibados y domingos, cinco
fines de semana. la primera clase se dictars el dfa jueves 26 de
octubre a las 4:00 PM, Horario: Ssbados, 2:00 @ 7:00 PM; domingos,
10:00 AM & 12:00 PM y 2:00 a 7:00 PM,

B. PARTICIPANTES Y CYENTES:

los "participantes" son seleccionados entre los solicitantea para llenar
el cupo del laboratorio. Deben asistir a 1a teorfa y a las précticas de
laboratorio. Llos "oyentes" 8S10 asisten a la parte teorica del curso. Su
nimero JQueda limitado a la capacidad de la sala de conferencias de la ex-
posicion. Tanto los participantes como los oventes reciben pratuitamente
los textos que se usan en el ,curso y son invitados a usar los servicios de
la tihlioteca de la exposicion.
NOTA: Todos los cursos se dictan como una cortesfa de la Comision de
Energ{a Atomica de los Estados Unidos en cooperacion con el Ministerio
de Eductcion Priblica del Ecuador y la Comision Ecuatoriana de Energfa
Atomica.

WY



EXPOSICION "ATOMOS EN ACCION"

PROGRAMA DE ENTRENAMIENTO TECNICO

CURSOS PARA PROFESIONALES

SOLICITID

'
(Antes de llenar esta solicitud. favor de J
leer la informacion adjunta.)

T{tulo y nombre completo

del c.ndid‘to X P T P Y Y P T Y R R YR LYY N LR L L L L A L A g LA R K & & X K X J
Curso al que desea asistir (Indique sdlo uno.)

(] Radioisctopos en Investigacion Basica
{1 Rradioiscotopos en Diagnostico Médico
) Electronica Nuclear

(] Proteccion Radioldgica

] Radioactividad pars Profesores

[] Las Radiaciones y sus Aplicaciones

Nacionalidad -cccccccecccccnccccccnccvncarcnccaan ecees Edad occconcccccccca.n
Grados academicos (Tftulo, institucidn, ano)

l, ececccenccececcccccscocccaccnce- cececomcmnmnenn R mececccccccncce

2, eccaceccccveccna-s cccecanccane cemsescssrascasncccacccacencecscvaannas
Instituciones a las cuales pertenece (Institucion, carpo, teléfono)

l, cccmccccccrccnccccccccnnccaccccncnccncracsccccmccsacarccarcccscccacca

2. PRI E R PR R PR PR P2 2R X R PP P Y R P P Y PP AL LSRR R L AL R A R A 2 2 L L 2 4

Cursos anteriores sotre radioisdtopos o rayos X (donde, ato)
1. L X R P Y E XY Yy X B Y r Y P Y P Y RY Yy Yy ¥y X X L B XL B L & X & & & 2 K L 1 X a4 & A L L L 2 X & ]

2. escocscooraesessennevsans XTI XYY Y YRR R PR LR Y YR Y AL AR R I L L T X g

nirecclo’n p.rticul.t eoncscsessnseetantersasTansoRoSeRavane Tel. cecomscmemns

Fect‘. cecosnceccscencncssacacsce - Pim ProcchecRsRhRaACOtArTOcactansToCTaNeaeew
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TO Dr, pare__July 10, 1967

SUBJECT. Panama Trip Report

File
corigs TO 25
%\
I do not think the actual re my inspections of Panamanian Hospitals

should be made part of the official trip report. The list of hospitals
visited can be included and are given below.

The actual reports along with the radiation exposures received by the persons
assigned film badges will be sent to Mr. Guillermo Cuevas P., Seccion Salud
Industrial, Ministerio Salud Publica, Panama.

Hospitals and Clinics inspected for radiation safety practices and conditions
by R. Cloutier:

La Chorrera, Rep. Panama

1. Hospital Nicolas A. Salano
Ciudad de Panama

2. Dispensario Amadeo Mastelari

3. Instituto Canmcerologfa

4, Hospital Santo Tomas

5. Hospital del Nifo

6. Hospital General Seguro Social

7. Dispensorio Amadeo Mostelari

8. Dispensario Anti-Tuberculélo Rio Abajo

9. Policl{nica del Seguro Social
Colon

10. Hospital Manuel Amador Guerrero

11. Dispensario Anti-Tuberculoso

//4//’

Cloutier

RJC:jb

olb



