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2018: 30 years of the SSC n 
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Pulse shape discrimination never 
seen before at these energies 

66 MeV protons on natLi (5mm) 
Measurements in a 2” NE213 detector at 6 m 
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66 MeV protons on natLi (5mm) 
Measurements in a 2” NE213 detector at 6 m 
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Quasimonoenergetic 
neutron beams  
at iThemba LABS 

Neutrons from a  
100 MeV proton beam on 

a 5 mm Li target 
measured at 8 m  
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“difference” beam 
 
 

Φ/Q ~2.5 x 104 cm-2 μC-1 



(Determination of neutron cross sections of 
radioisotope production on Au, Ge, C, 
Te and Cd as major background reactions in 
ultrasensitive double beta decay experiments) 
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Measured  
[Goldhagen et al. Rad. Prot. Dos. (2004) vol.110 p.387] 

 

  Calculated  
  [Clem et al. Rad. Prot. Dos. (2004) vol.110 p.423]   

Cosmic-ray neutron spectrum:  
20 km at 54° N, 117° W 



DOSMAX 

 

Dosimetry of Aircraft Crew Exposure to 

Radiation During Solar Maximum 
 

 

[DG RESEARCH, Nuclear Fission and Radiation 

Protection, Contract N° FIGM-CT-2000-00068]  

 DOSMAX@iThemba LABS: 
UCT-PTB-Collaboration 
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11th Symposium on Neutron and Ion Dosimetry 
(NEUDOS11) 
iThemba LABS, 12-16 October 2009 
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“ … a new reference QMN facility is required 
providing energies at least to 200 MeV …” 



13 October 2013 
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… agreement that the fast neutron facility should be redeveloped 
for meet both “general physics” and “metrology” needs. 
 
 

2018   Final green light from iThemba LABS for the redevelopment. 
 
 

Jan/Feb 2019   First measurements and this workshop …. 

n 
... a few other events …   



First measurements: February 2019 n 



… and to  
the future … 
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Development of the Fast Neutron 
Metrology Facility at iThemba LABS 

n 

Peane Maleka   
iThemba LABS neutron beam 
facility status and plans   

Quentin Ducasse   
Monte Carlo simulations 
of the present vault 
  

• Measurements and modelling 
• Changes to physical infrastructure 
• Improvements to instrumentation 
• Metrology protocols 
• Key comparison studies 
• ISO certification … how? … time line? 
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Instrumentation: proposed improvements 

• New proton recoil telescope to cover the full energy range  
• New or upgraded U-238 fission chamber 
• Proton beam position monitor 
• Flexible infrastructure in vault for instrumentation 
• Neutron beam spot scanning device for larger devices 
• [ Data acquisition system  digital ] 

 

Primary metrology references: σnp scattering and σU-238 fission  
 

Neutron energy range:  30 – 200 MeV 
 



Production of (man-made) fields 

Development of instrumentation 

Use of instrumentation (seasurement in different contexts) 

Numerical modelling (simulation / calculation) 

Physics 

Effects 

Source development               Reference fields               Shielding 

TLDs          TEPCs           Bonner sphere          EPDs           Si-based         Scintillators 

Reactor/accelerator      Medical         Earth/Atmos/Space      Reference fields     Other      

Dosimetric calculations      Nanodosimetry      Detectors      Reference fields      Other 

Biological / radiobiology          Rad damage to electronics           Other 

Cross sections       Models      Strong interaction: (n,p); (n,d); …     Neutrino physics 

Fast neutron users “phase space” 
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RAD radiation detector on board the Curiosity rover 
calibrated using neutron beams at iThemba LABS 





8 x   MicroFC-60035 SiPM (SensL) 
4 x   6 x 6 x 50 mm3 EJ299-33 “PSD” scintillator 

A new compact neutron spectrometer 

New neutron detectors n 
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Cross section measurements 
(ITER will be built) 

Ralf Nolte 
Nuclear data measurements at white and quasi-monoenergetic sources 
of high-energy neutrons 

Marcin Bielewicz 
The new collaboration of the JINR and the iThemba LABS for cross-section 
(n,xn) reaction measurements 

Xavier Ledoux   
Neutron induced reactions studies in the 1-200 MeV energy range   



Vision for fast neutron facility 

A designated fast neutron facility at iThemba LABS covering the range 
30 to 200 MeV which is recognised and supported by both the 
international neutron physics and radiation metrology communities.  

Strategy (2018-2020) includes 

• Strong relationships in core team (iThemba / PTB / IRSN / UCT / IRSN) 
• Dedicated staff on project who are sited at iThemba LABS 
• Strong commitment to development task schedule (2018-2020) 

 
• Drive to attract postgraduate students to the project 
• Drive to attract interest from international neutron community 


