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Development of Cd-Zn-Te Semiconductor Detector for the Detection of
High-Energy Gamma Rays from N-16 in PWR
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Abstract A Cd-Zn-Te (CZT) semiconductor detector that works from room temperature to
1000 was adopted as an N-16 monitor for the high-sensitivity detection of leakage from a tube in a
steam generator of PWR. We constructed a CZT detector composed of 216 elements and measured its
output pulse height spectra and detection sensitivity to gamma rays from Cs-137 and Co-60 sources
and from N-16 in the primary cooling water of operating PWR's. These values were also calculated
using a Monte Carlo code (EGS4). The calculated results showed reasonably good agreement with the
measured ones. The detection sensitivity of an actual CZT detector composed of about 2,600
elements, which is used as an N-16 monitors, was calculated using the same method, and the obtained
detection sensitivity was about the same as that of a Nal(Tl) scintillation detector three inches in
diameter and three inches thick, which is presently used as an N-16 monitor in PWR. From this, the
applicability of this CZT detector as a new N-16 monitor is confirmed from the standpoint of
detection sensitivity.

Keywords N-16 monitor, high-energy gamma rays, cadmium zinc telluride, room temperature

semiconductor detector, Monte Carlo calculation
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