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Now we are 23 people (counting researchers, students and technical staff) 

working on neutron physics and applications to condensed matter research, 

materials science and nuclear engineering. 

The Neutron Physics Department at Centro Atómico Bariloche was founded 

in 1969 by Hector Antunez  , one of the alumni of the legendary neutron 

physics group at General Atomics in San Diego. 

The group was  created towards a small pulsed neutron source, a 25 MeV electron 

LINAC, similar to the accelerator at RPI. 

Our main current activity is the development of neutron scattering instruments 

for the forthcoming RA-10 reactor, which will be similar to the OPAL reactor 

that the Argentine company INVAP built in Australia. 



BARILOCHE  25 MeV  ELECTRON LINAC 



Bariloche e-LINAC 

Pulsed accelerator  which uses a microwave  of 2856 MHz  to accelerate electrons 

upto 25 MeV 

Electron pulses can be extended  upto 2 ms, with a repetition frequency  of 150 pps 

It reaches  its maximum neutron production  operating at 100 pps (~ 1011 n/s) and 

25 mA  mean current 

Situated  at the 

 Neutron Physics Department 

(Centro Atómico Bariloche).  

It started operation in 1969  

It belongs  to National Commission of Atomic Energy 
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Neutrons are born as 

fast neutrons  by means 

of the reaction  

(g,n) in the Pb target 

To get a thermal spectrum, 

2 cm of a polyethylene 

moderator is used  

To get a subthermal 

spectrum, 2 cm of 

mesitylene at 77K is used 

Two lines are available: transmission 

experiments and scattering experiments 

transmission experiments 



• Neutron Die-away time as function of moderator dimensions and poisoning  

EDUCATION AND TRAINNING ACTIVITIES 

• Neutron flux distribution through activation probes  

•Total cross section measurements 

•Resonances  (thermal range) 

• Neutron spectra determination by TOF 

• Multiplication Factor of  Fuel Assembly 
  (loss of coolant simulation) 



• Total Cross section measurements  

(from subthermal to epithermal energies) 

• Neutron Spectra measurements  

(multiplicative and non-multiplicative systems) 

• Neutron Diffraction 

• Deep Inelastic Neutron Scattering (DINS) 

• Non-destructive determination of hydrogen content 

• Cryogenic Materials studies  

• Complementary Techniques for Cargo Scanning 

• Texture studies  

RESEARCH ACTIVITIES 



Total Cross section measurements : transmission experiment  
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Sample-in sample-out technique is used to minimize the effect of beam 

power fluctuations. It consists in inserting and removing the sample from 

the neutron beam every 20 min approximately.  

Measured spectra  are normalized using the integral counts from a 

monitoring 3He detector  (MM, MBG, MTL) 

Background is measured and subtracted from both the incident and the 

transmitted beam spectra 

The time of flight scale is corrected by the mean emission time of the 

moderator 

The neutron energy is determined by means of the time-of-flight technique.  

Spectra are corrected by dead time effects from detectors and electronics 
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First publication in EXFOR (1974) 

"Experimental Neutron Data:  

Sigma(E) of D2O in the thermal range".  

F.Kropff, J.R.Latorre, J.R.Granada and C.Castro 

Madero 

 

       Nuclear Data Section, IAEA, EXFOR 30283 

(1974) 

 
“CAB models for water: A new evaluation of the 

thermal neutron scattering laws for light and 

heavy water in ENDF-6 format” 

 

J.I. Marquez Damian, J.R. Granada, D.C. 

Malaspina..  

 

Annals of Nuclear Energy, 65, 280, 2014.  



For low temperature measurements we have a cryostat where the sample is 

placed inside and cooled down to the desire temperature . The lowest 

temperature that we can reach is 32K 

The  temperature is constantly controlled by two thermoresistances placed on 

both sides of the sample holder 

Cold moderators materials: mesitylene, toluene and mixes 
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Experimental information   

[Natkaniec et al., 
Proceedings of ICANS XVI, 

2003] 

hn1= 0.12 eV 

(Ring breathing) 

hn2= 0.17 eV 

(C-H stretching 
in CH3 ) 

hn3= 0.37 eV  

(C-H stretching 
in the ring ) 

wcont = 0.252 w1 = 0.1505 w2 = 0.341 w3 = 0.2565 
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MESITYLENE 
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 Experimental  

 Calculado con NJOY

MESITYLENE  

continuum hn1= 0.12 eV hn2= 0.17 eV hn3= 0.37 eV  

Optimized wcont = 0.188 w1 = 0.170 w2 = 0.310 w3 = 0.332 

T= 32 K 



73 cm total height; 50 cm diameter; 38 cm moderator height. 

Stainless steel. Zircaloy-4 windows 

A SOLID MESITYLENE BASED COLD NEUTRON SOURCE 
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EXFOR  

https://www-nds.iaea.org/exfor/exfor.htm 



Throughout these 45 years, the LINAC has enabled the development of 

many activities: 

• Research and development in basic science and nuclear engineering 

• Technological innovation in the field of nuclear energy 

• Training of human resources specialized in the area of neutronics 

• Transfer and development in other fields related to new technologies 

It also supported 



With the e-LINAC, we have contributed to CNEA´s mission of 

transmitting to society the benefits of the peaceful uses of nuclear 

energy and its associated techniques, as well as promoting research on 

neutronics. 

Bariloche e-LINAC is the ONLY operating pulsed neutron source in the Southern 

Hemisphere, small in neutron flux, but huge  for the training of many generations 

that worked and grew up towards it. 

Although a low intensity pulsed neutron source is clearly not competitive with an 

accelerator orders of magnitude more  intense, for most of the possible 

applications, it is nevertheless very useful to test ideas and the ensuing methods 

born from the successful ones. This is particularly true  for total cross section 

measurements.  

FINAL  REMARKS 



Cross section modeling 



Our cross section  libraries are available in ENDF-6 and ACE format in the 

webpage of the Neutron  Physics Department 

http://www2.cab.cnea.gov.ar/˜nyr/tsl_eng.html 



THANKS FOR YOUR ATTENTION 


