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Project within ARDENT 

• “As an ESR, you will work in the field of neutron detection. The work 
focuses on the development of a detector sensitive to neutrons in pulsed 
fields. The basic concept is to develop instrumentations to be used in mixed 
radiation fields, characterized by a complex time structure. You will 
investigate both passive and active detectors. As for the active ones you will 
work with gas detectors (He-3 and BF3) and/or solid state detectors, coupled 
with an innovative front end electronic. As for the passive ones you will 
work in close partnership with the Mi.am’s ESR. The instruments will find 
their natural application in neutron measurement around particle 
accelerators. You will work on the design via Monte Carlo simulations. A 
great attention will be devoted to the characterization of the instrumentation 
through experimental campaigns at particle accelerator facilities.” 

• For My project, I will be focusing on the LUPIN detector; an extended range 
neutron detector 



Previous Work 

• Geant 4 Simulations of the DMG detector: 

 

 

The Silicon Strip Detector, 
designated Dose Magnifying Glass[14] 

• A Geant4 simulation was built containing a Perspex Phantom and an 
incident Proton Beam 

 

• Bragg peaks were obtained in the phantom for 50, 100 and 200 MeV 
proton beams, with and without the detector 

 

 



Previous Work 

Cross-Sectional view of the Simulation 
containing no Silicon 

Cross-Sectional view of the Simulation 
containing individiual Silicon Strips 

Cross-Sectional view of the Simulation 
containing the DMG 



Current/Future Work 

• The Dose Magnifying Glass, or Silicon Strip Detector[14] 



Current/Future Work 

• Run Geant4 simulations to determine the effect of beam 
diameter on the observed position of the Bragg peak 

• Simulate proposed Eye Phantom with embedded DMG, for 
use in ocular cancer treatment QA 



Current/Future Work 

• The LUPIN (Long interval, Ultra-wide dynamic, PIle-up free, 
Neutron rem counter)  is an Extended Range neutron detector 

• Designed to work in Pulsed Neutron fields 

• Front end electronics allows current amplification without 
shaping the pulse 

 

 

LUPIN at the Berlin 
Helmholtz-Zentrum  
Facility[18]  

Cross Sectional schematic 
of the LUPIN Moderator 

Schematic of front-end electronics 



Current/Future Work 

• At CERN, measurements were taken using several different 
detectors at the Proton Syncrotron 

• The detectors tested were: LINUS, LUPIN, Wendi, BIOREM, a 
Hydrogen and an Argon Ionisation Chamber 

• They were placed in 6 different positions, and measurements 
were taken with each detector in each position 

• Detector response was normalised to the PAXP data for each 
of the measurements, to eliminate dependence on magnitued 
of beam loss 

• Detector Response was then compared, to determine the 
capability of each to cope with the pulsed neutron field 

 



Current/Future Work 

• As a result of the measurements at the CERN Proton 
Syncrotron, the following plots were obtained 
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Current/Future Work 

• Measurements were also taken just at different positions in 
the ‘labrynth’ (a concrete-surrounded corridor, designed to 
prevent radiation reaching the outside areas) 

• A comparison is planned between the measurements and 
CERN’s simulated results 



Current/Future Work 

• A third set of measurments were taken at the HiRadMat 
facility at CERN 

• During these measurements the detector position was varied, 
and the beam fluence altered 

• Several Plot of detector response vs beam fluence was 
obtained 

• An example plot follows 



Current/Future Work 

• As a result of the measurements at the CERN HiRadMat 
facility, the following plots were obtained 
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Current/Future Work 

• Further Experiments to investigate the 
ability of the LUPIN to detect 
neutrons in pulsed fields – possibly at 
CNAO 

• Simulations to ensure the design of the 
detector does not influence response 

• Develop/Improve methods for 
Gamma rejection (Medical LINAC) 

• Improvement of the online digital data 
handling (FPGA) 

 

Cross Sectional schematic 
of the LUPIN Moderator 



Current/Future Work 

• Attending MMND conference 
in Wollongong, Australia 

 

• Secondment at UOW with 
Prof. Anatoly Rozenfeld 

http://www.uow.edu.au/content/groups/public/@
web/@eng/documents/mm/uow127664.jpg 
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