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Thermal Neutron Detectors

•nuclear reactions to convert neutrons

• n + 3He → 3H + 1H + 0.764 MeV Gaseous detectors (CF4, prop.)
• n + 6Li → 4He + 3H + 4.79 MeV Scintillators
• n + 10B → 7Li* + 4He→7Li + 4He + 0.48 MeV γ +2.3 MeV (93%)• n + 10B → 7Li* + 4He→7Li + 4He + 0.48 MeV γ +2.3 MeV (93%)

→ 7Li + 4He +2.8 MeV ( 7%)
• n + 155Gd → Gd* → γ-ray spectrum → conversion electron spectrum 
• n + 157Gd → Gd* → γ-ray spectrum → conversion electron spectrum 
• n + 235U → fission fragments + ~160 MeV
• n + 239Pu → fission fragments + ~160 MeV



FP6  NMI3 JRA2 RII3-CT-2003-505925 ended 2008
MILAND – development of thermal neutron detectors
•Would increase knowledge about neutron detectors, but should have a deliverable 
working detector prototype with a firm and clear specification

• Partners and Observers
• P1 CCLRC N. Rhodes (UK) T3, T6, T7

•32 x 32 cm2 detector
•1 mm resolution (FWHM)        res/length = 3x10-4

•1 MHz global count rate
•100 kHz / mm2 local (peak) count rate
•Gamma background rejection 10-8

•50% efficient at 1.8Å
•parallax free
•Cost is critical

• P1 CCLRC N. Rhodes (UK) T3, T6, T7
• P2 GKSS R. Kampmann (Germany) T1, T4, T5, T6, T7
• P3 BNC L. Rosta (Hungary) T1, T5, T6, T7
• P4 ILL B. Guerard (France) T1, T2, T3, T4, T5, T6, T7 coordinator
• P5 LLB C. Fermon (France) T2, T4, T6, T7
• P6 FRM-II K. Zeitelhack (Germany) T1, T2, T4, T6, T7
• P7 LIP F. Fraga (Portugal) T2, T3, T6, T7

Observers
EFO1 BNL G. Smith (USA)

• EFO2 SNSR. Cooper (USA) 
• EFO3 TU    H. Takahashi (Japan) 
• EFO4 RAL J. Mir (UK)
• EFO5 BNL R. Krueger TU Delft (NL)

Integrated Infrastructure Initiative for 
Neutron Scattering and Muon 
Spectroscopy 





Scintillators for 
Neutron Detectors

CWE van Eijk, NIM A529(2004)260-267



Gaseous detectors

n + 3He → 3H + 1H + 0.764 MeV

CF4 should be added to control the range -3 bar for 1mm FWHM

• CF4 is a good scintillator, but only a few primary photons
• Secondary scintillation ~.3 photon per secondary electron
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*  LIP gas scintillation, simulation of the detector
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