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Neutron Dosimetry Based on the Spectrum Weighting Function Method Using

a NEZ13 Scintillation Detector

Yukio OYAMA and Shun—ichi TANAKA

Division of Reactor Engineering, ‘ i

Tckai Research Establishment, JAERI

(Received January 27, 1982)

A method was develcped to measure the neutron dose with a high sensitivity
based on the spectrum weighting method using a 50.8 mm diam. by 50.8 mm
thick NEZ213 liguid scintillation detector. The present method is to derive
directly a neutron dose from the pulse height distributicn of the NE213
detector utilizing a spectrum weighting function. Hence a calculational
code : GFUNC was written to obtain the spectrum weighting function for
the NE213 detector from the response matrix for neutrons and from the
flux-to-dose conversion factor.

In order to investigate the accuracy and the sensitivity of the neutron
dose measurements due to the present method, the neutron doses vielded
from Am-Be and 252Cf neutron sources were compared with those calculated
using the spectrum which was measured by the unfolding method using the
same NE213 detector. Consequentiy it was made apparent that the discrepancy
between this method and the unfolding method is lower than 7 % and the

sengitivity is 0.24 mrem/hr/cps to the neutrons originated from the Am-Be ‘ _{

i

source.
Keywords: Spectrum Weighting Function, NEZ13 Detector, Neutron Dosimetry,

GFUNC Code, DBM Unit, High Sensitivity Measurements, Sensitivity,

Accuracy
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Table 2 Caleulated Light unit value ¢of various gamma ray's compton peaks

Compton peak energy Half-maximum energy
Isot Gamma-ray
sotope energy Measurement Calculation Na light Qalculation
(Mev) {MeV) (tev) unit (MeV)

232 ¥ ' *

'Na 0.511 0.287 0.296 + 0,008 0,237 0.367 + 0,007
137 0.662 0.423 0.426 + 0.009  0.341 0.507 + 0.006
34 pn 0.835 0.569 0.580 + 0.010  0.464 0.675 + 0.006
2244 1.274 0.9 0.985 + 0,013 0,788 1.104 + 0.006
88y 1.856 .- 1.517 + 0.015  1.214 1.668 + 0.005

« variation corresponding to the variation of the resolution by + 20 percent

Table 3 Comparison of results of each method

Am-Be (f-252

Method Result Rotio Result . Rotio
Unfolding 2,37%107° 1 1,10x1072 1
G-function 5.18x1075  0.93 1.12x1072 1.02
- (-7%) ¢ 2%)
DEM o Ouxl0~> 0,86 9.05x107> 0.82
. (-14%) (-18%)
rem counter 2. 72%1073  1.13 2.56x107% 2.28
(¢ 13%) (228

* studsvik 2202D | (rem/hr)
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Fig.13 Energy sensitivity of G(Eh) function for various discrimination
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Fig.14 Function shape of Discrimination Bias Modulation circuit
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