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Goals: (i) strengthen ties among the Latin American 
Communities doing nuclear research and applications to 

foster collaborations and promotion of activities; (ii) 
educate the scientific community and the general public 

through the promotion of nuclear physics and the peaceful 
uses of nuclear technology; (iii) do periodic overall 

assessments of nuclear science in Latin America in the 
context of world wide activities, and; (iv) to discuss at a 
multi-national level future planning of nuclear science 

activities in Latin America. 



Research reactors in operation:
Argentina - 7

Brazil - 4
Chile - 2
Peru - 2

Colombia - 1
Mexico - 3

Planned nuclear reactors:
Argentina - 1

Brazil - 1 multipurpose (RMB - planned)

RMB - medical radioisotope production (99Mo, 2.5 x consumption) 
          irradiation tests of advanced nuclear fuel/materials,  
          neutron beam research, material research 

The new Argentine and Brazilian reactors will provide capacity to supply  
40% of global radioisotope demand.  

 



ANGRA  I ANGRA II 

ANGRA III 

Nuclear power plants:   
 Argentina: 3 in operation 10% of energy production 
 Brazil :  2 in operation, 1 in construction, 4 planned until 2025,  4% of total  
energy production, 92% is hydroelectric. 
 Mexico: 2 in operation, 4 planned until 2025, 4% of total energy production  
  



Argentina :

Universidad Nacional de La Plata, Tandar, 
Universidad Nacional de Rosario, 

 Bariloche (Tandem and Cyclotron (medical physics), 
Pierre Auger (cosmic rays), Connie (neutrinos, Angra), 

nuclear fusion) 
 

15 + 7 theoreticians, 12 + 14 experimentalists,
applied physics, medical applications/BNCT (all in the 

Depart. Technology Applications of 
Accelerators/Tandar): 25 (with technicians) 

post-docs : 3 + 1 + 4, graduate students: 5 + 4 + 7



Argentina :

Main areas of research: low energy nuclear physics,
QCD phase transitions and nuclear equations of state,
microanalysis with heavy ion beans, radiation damage 

studies, radiotherapy and nuclear medicine, high energy 
physics, weak interactions/neutrino physics, 

production of fusion reactions.

info given by  Norberto Scoccola, Guillermo Marti,
Andres Kreiner, Alex Fainstein, August, 2018



Argentina:  autonomy in nuclear research reactor  
technology 
 
CNEA:  Comissión Nacional de Energia Atomica 
INVAP has built several Nuclear Research Reactors as well as important 
 parts of others, in Argentina, Peru, Algeria and Egypt.  
 
July 2000 INVAP awarded  international tender for the construction of  
a Replacement Research Reactor (OPAL)  by ANSTO, the Australian 
Nuclear Science and Technology Organisation. OPAL is a multipurpose  
facility particularly oriented toward radioisotope production, Power 20MW,  
Operational in November 2006 and inaugurated in April 2007.  



Colombia : 

Universidad Nacional de Colombia, Universidad 
Pedagógica y Tecnológica de Colombia, Universidad de 
los Andes, Universidad Antonio Nariño, Universidad de 

Antioquia

staff: 3 E (applied nuclear physics, medical physics, 
basic nuclear physics) + 1T (hadron physics) + 

4 high energy physics (LHCb - T,E)  
students: 19

info given by  Edna Carolina Beltran, Tulio E. Restrepo, 
August, 2018



Chile: 

Valparaiso 
Universidad Tecnica Frederico Santa Maria 

 Theory: origin of the proton spin, neutrino physics, 
calculations with Feynman diagrams

Experimental: Activities at Jefferson Lab
Santiago - applications

info taken from Alinka’s slides, 2017



Nuclear Physics in 
Costa Rica 

•  	There	are	several		R&D	and	educational	organizations	working	on	
experimental,	applied	and	theoretical	issues	in	topics	such	as:	
Applications	in	Medicine	(Biomedical,	Imaging,	Radiotherapy),	Art/
Archeology,	Energy,	Space,	and	Security.	Most	of	them	are	applied	in	
Medical	field	(almost	95%	of	radiation	sources	are	in	clinics).	

•  The		number	of	researchers	and		students	has	been	growing	
in	the	last	decades.	

•  The	public	university´s	Physics	Departments	are	investing	in	
new	facilities	and	programs	more	related	to	applications	for	
medicine,	radioprotection,	instrumentation	and	industry.	

	
•  There	are	strong	scientific	collaborations	with	international	
organizations	like:	IAEA,	ICTP,	ILL,	CERN	and	LANENT.					

Costa Rica:



Costa Rica: 

info given by Esteban Picado Sandi, August, 2018

permanent staff: 144,grad students: 48 

Nuclear	Reactors		are	forbidden	by	law,		Universidad	de	Costa	Rica	is	star4ng	a	Cyclotron	(for	medical	purposes)	



Cuba: 
Minister of Science and Agencia de Energia Nuclear  
y Tecnologias de Avanzada: 
Instituto de Cibernética Matemática y Física (ICIMAF) 
Centro de Aplicaciones Tecnologicas y desarrollo Nuclear (CEADEN) 
Centro de Isotopos (CENTIS)  
Centro de Ingeniería Ambiental de Camagüey (CIAC), 
Centro de Protección e Higiene de las Radiaciones (CPHR), 
Cubaenergia 
From Minister of Education:   
University of Havana: Instituto Superior de Tecnologías y Ciencias 
Aplicadas (Instec) 
Physics Faculty (FF)  
University Marta Abreu Las Villas 
University of Oriente 



Cuba: 

permanent staff: 250 (100 in hospitals,
10% technicians)

10% theoreticians, 90% experimentalists 
working on applied physics

post-docs : 20
graduate students: 14



Cuba: 

info given by Aurora Pérez Martinez, August, 2018

Main areas of research:

Theory - High energy physics, astrophysics,  astroparticle 
physics 

Experimental - nuclear structure, nuclear reactions 
and exotic nuclei 

Applied Physics - medical physics, nuclear analytical techniques 
and applications in art, archeology, environment, energy, 

space and security 

Collaborations with Dubna, Cern, ICTP



Peru:

Instituto Peruano de Energia Nuclear (2)   
Modesto Montoya and Walter Flores 

Instituto Nacional de Enfermedades Neoplasicas 
(technicians) 

A theoretical group starting on 
neutron star physics (1)  

no info about the number of students

info given by  Luis Rafael Benito Castro, August, 2018



Uruguay:                               

Labs with activities - 2 (mainly medical physics and 
radiation physics)

Theory - investigations in nuclear reactions and weakly 
bound nuclei

currently no activities with Cern 

Ph.D. students - 2 (theory), 0 post-docs

info given by Raul Donangelo (August, 2018) 



Venezuela:
 

 Universidad Simón Bolivar - Applications only:
Geochronology, radiobiology, regional

radiological map

"Lamento no tener informacion util estamos al borde del 
colapso economico, espiritual y salud mental…

Pasamos mas tiempo buscando comida que en el 
laboratorio..."

info given by Laszlo Sajó, August, 2018



Mexico : 

DIVISION DE FISICA NUCLEAR, SOCIEDAD MEXICANA DE FÍSICA. 
Presidente: Dr. Luis Armando Acosta Sánchez. (Instituto de Física, 

UNAM). 
Instituto Nacional de Investigaciones Nucleares (ININ). 

Instituto de Física, Universidad Nacional Autónoma de México (IF-
UNAM). 

Instituto de Ciencias Nucleares (ICN-UNAM). 
Departamento de Física, Facultad de Ciencias (FC-UNAM) 



Mexico : 



Mexico : 



Mexico : 



https://inct-fna.if.uff.br/

Associated Institutions (interative chart): 

https://inct-fna.if.uff.br/instituicoes-associadas/

A total of  197 members (with error bars):

permanent staff : 74 theoreticians, 54 experimentalists
post-docs : 9

graduate students: 60



Main areas of research:

Theory - nuclear reaction theory, fusion, breakup, weakly bound 
nuclei, heavy ion reactions, nuclear equations of state applied to 

astrophysics, QCD phase transitions, effective hadronic and quark 
models, coherent scattering, diffractive pp collision, particle 

production in the low x-region, colour-glass-condensates

Experimental - nuclear astrophysics (nucleosynthesis), 
elastic scattering, structure and reactions of exotic and unstable 

nuclei, gamma ray spectroscopy, electromagnetic moments, 
interaction of radiation with matter 

Applied Physics - applications with radioisotopes, nuclear 
instrumentation,  Raman, gamma and X-ray fluorescence 

spectrometry, PIXE (particle emission x-ray emission) 



Main areas of research:   

Huge interface with hadronic physics both in theory and experiments 
(heavy ion-collisions)

Small overlap with neutrino physics

In Brazil, medical physics is a completely separated area of research. 
The accelerators used to produce radionuclei are, in general, not the 
same as the ones used to nuclear physics research. There are a few 

exceptions in CNEN labs (neutron activation analysis and 
neutronography). 



https://www.ipen.br/portal_por/portal/interna.php?secao_id=2773

https://www.ipen.br/portal_por/portal/interna.php?secao_id=2773


https://www.lnls.cnpem.br/

UVX - designed in 1983, Brazilian techonoly, operational since1997
1500 use it regularly, 17% from Argentina

Sirius - 3 GeV electron energy - 4th generation light sources - one of 
the brightest in its energy class - soon to be operational 



 

Low energy nuclear structure studies in Latin America 
 

BRAZIL 
Tandem Accelerator – Pelletron 8UD at the 

University of São Paulo  

 3.0 – 5.0  MeV/nucleon 

 primary beams: 
 
6Li,  7Li , 10,11B,  9Be, 12C,  16,17,18O, ...    

20 



RIBRAS / Brazil
In-flight production of 99% 
radioactive ion beans using

2 superconducting solenoids + 
degrader connected to 
8MV Pelletron Tander

Beams of 6He,8Li,7Be,8B,10Be,17,18F

Elastic, inelastic and 
resonant scattering,
fusion, break-up and

transfer reactions 

Collaboration: (IFUSP,UFF,Unifesp,UFRRJ, IPEN, Université Libre de 
Bruxelles, Universidad de Sevilla, Tandar (Argentina), 

CEADEN (Cuba), University of Notre Dame, Uni. of Baroda (India) 





DUNE= deep underground neutrino experiment; Fermi Lab + Stanford
info given by Ernesto Kemp  

Connie = coherent 
neutrino-nucleus interaction exp



Activities in Cern - Brazil

experiment - researchers - students

Alice               9                     8 
Alpha             3                     0
Atlas             16                    35 
CMS             30                     4
LHCb            19                    9 

info given by  Ignacio de Bediaga Hickman
August, 2018



         Latin American Symposia on Nuclear Physics and  
                            Applications  (LASNPA) 
  
1995     Caracas, Venezuela 
1997     Caracas, Venezuela 
1999     San Andrés, Colombia 
2001     Ciudad de México, México 
2003    Santos, Brazil 
2005     Iguazu, Argentina 
2007     Cuzco, Peru 
2009     Santiago, Chile     
2011      Quito, Ecuador (IUPAP support category C)   
2013     Montevideo, Uruguay 
2015     Medellin, Colombia  (IUPAP support cat.B) 
Women/attendees=27%  Womeninvited paper/attendees invited paper= 32%  
2017    Havana, Cuba (IUPAP support cat.B) 
 
 Scope: the dissemination of the major theoretical and experimental 

advances in the field of nuclear science and its applications.  
. 

2019 - Costa Rica  



Thank you !


