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The use of the Thin-foil proton recoil spectrometer (TPR) to measure DT neutrons has been

studied previously [1] and is a well established technique for neutron energy measurement. Re-

cently the TPR spectrometer has been put forward as one of the techniques in the high resolution

neutron spectrometer system in ITER [2]. A drawback of the TPR is its inverse relation between

detector resolution and efficiency. The main focus of this study is to investigate the TPR effi-

ciency versus resolution by the use of annular solid state detectors and optimise the design for

14 MeV neutron detection from DT plasmas.

The spectrometer consists of a thin polyethylene foil as a neutron to proton converter and two

silicon detectors. The two detector system has the advantage of using the coincidence measure-

ment as well as possibility to apply dE-E measurements for background discrimination [3]. A

python program was written for the purpose of calculating efficiency and resolution as a func-

tion of polyethylene foil thickness and distance between the detector and the foil. Moreover the

program calculated the dE-E matrix to asses background discrimination efficiency. An optimi-

sation was done with regards to the foil thickness and foil distance to the detector using a pareto

plot analysis. An investigation was done on how the detector segmentation would influence the

spectrometer resolution, efficiency and count rates.

The results presented include the selected spectrometer design with calculated resolution

and efficiency and count rates using one or two detectors. The results show that spectrometer

efficiency is below 0.01 % for resolution better than 5 %.
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