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Calculation of Neutron Response
for High Sensitivity Environmental Neutron Dose Equivalent Meter
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Abstract: The energy responses of high sensitivity environmental neutron dose equiva-
lent meter was calculated by MCNP4C code. The calculated results are satisfied in inter-
esting neutron energy fields, and the shape of the response curve agrees with H* (10)
curve in ICRP 74 report. It is seen that MCNP4C code can be applied to calculate neu-
tron response for high sensitivity environmental neutron dose equivalent meter, and it
can raise work efficiency and help to analyze the experimental results.
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Table 1 Component’s size, density and content of element
/mm /mm /mm /(g+cm ?)
SHe 50 1 000 6.653X10* SHe 1
86. 5 16. 75 1016. 75 0.92 H:C 21
88.5 1 1 000 8. 64 Cd 1
237 73.25 1 240 0.92 H: C 21
238.6 0.8 1241.6 7.86 Fe 1
1 em? 32%
Vi *He(n, 2.1 H" (10)
p)SH M, 3
] ~
) @/ocﬁ . o 3 ICRP74
o H* (1) . 3
U (EDLE € (E; 1 ,E), . K
J 9
31, k 3 D, H* (10) s
"He . 20 MeV
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[ Fig. 3 Calculated response function curve and
U(R) = s(R) ES<R@(E")) (2) H* (10) curve
R R, (E) [ pa— ;A—H* (10)
H 5(R@(En>) R@(En) ’
5%, +50%;
’ 100 keV ~ 12 MeV ,
MCNP s +30%.,
° 2.2 MCNP

MCNP ,



137

[10] 2 Ro(E,)
R MCNP4C 5 Table 2 Comparison between
2 , 5 calculated and literature Ry (E, )
[10] . Re(Ey)/cm?
E./MeV
[10] b /9%
1%-8: 1X1077  0.80240.009  0.820 82+0.009 2 2.3
6.0F .
a0l > 1X107% 1.633£0.023 1.554 7940.006 9 —4.7
1X107° 2.0454+0.031 2.048 89+0.006 1 —0.2
E 2.0F A
_% 10 . S 1X10°* 2.2854+0.028  2.280 63+0.005 9 0.4
=08} .
= 0-6/ —i 1X10°%  2.38940.036 2.356 63+0.005 9 1.4
0.4F
1X107%2  2.371%0.030 2.365 452+0.006 0 0.2
0.2
1x10°! 2.41840. 031 2.432 58+0.005 9 —0.6
01 . . . . . . . . .
10° 107 10° 107 107 107 102 107" 10" 10! 0.3 2.534+0.054  2.464 21£0.005 9 2.8
E /MeV 2 1. 556+0. 035 1. 524 04=+0.007 6 2.1
4 20 0.19740.009 0.196 14+0.014 8 0.4
Fig. 4 Relative response curve D — _ )/
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curve and literature''"!
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Table 3 Calculation of parameters.'
/ - -
/em?
(s1/(uSv+h 1) /(pSv * cm?) /(pSv + cm?) b /%
211 Am-Be 59. 2 42. 8 385 391 —1.5
w2 Cf 58. 8 42. 8 382 385 —0.8
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