Comparison of CZT semiconductor and YAP
scintillator as photon detectors for epithermal
neutron spectroscopy

M. Tardocchi?, A. Pietropaola®, C. Andreani®, G. Gorini2, S. Imberti®, E. Perelli-Cippo?, N. J. Rhodes®, E. M. Schooneveld®, R. Senesi®
3CNR-INFM, Milano-Bicocca and Dipartimento di Fisica ““G.Occhialini””, Universita degli Studi di Milano-Bicocca, Milano, ltaly =g

bDipartimento di Fisica, Universita degli Studi di Roma Tor Vergata and CNR-INFM, UdR Roma Tor Vergata, Roma, Italy
CIsis Facility, Rutherford Appleton Laboratory, Chilton, Didcot, UK

Deep Inelastic  Neutron  Scattering  (DINS)
measurements  with  epithermal  neutrons are
performed with the VESUVIO spectrometer at the ISIS
spallation neutron source (UK).

New detectors are being developed within the eVERDI
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Schematics of the VESUVIO spectrometer showing
the incoming neutron beam (n), the scattering
sample, the scattered neutrons (n®), the CZT, YAP
and VLAD array positions.

The new neutron detection method employs the L .

Resonance Detector (RD) where a photon counter Expeqted relative intensities of the y ray emission
- - following thermal neutron capture on 238U,

detects the y and X-ray emission following resonant

neutron absorption in a converter foil.
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to 10-100 eV neutron energy region.
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Principles of the Filter Difference (FD) and Resonance Detector LLD=40 keV
(RD). The FD is the standard method for detection of neutrons ! :
of energies below 10-20 eV. The RD is being developed for 10-
100 eV neutrons.
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Time of flight scattering spectra recorded with a
YAP scintillator. The top and bottom spectra were
recorded with a LLD threshold of 40 keV (top)
and 600 keV (bottom), respectively.

CZT and YAP are very good candidates
for Resonant Detection of epithermal
neutrons !

Photograph of the CZT (left) and YAP (right) y detectors
tested on VESUVIO. The CZT crystal is 5x5x5 (from eV
product); two YAP crystals (6.4 mm thick from Crytur) of
trapezoidal shapes are connected via an Aluminium case to
the PM-tube.




