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Abstract

This study aimed at formalizing the procedure for correcting the responses
of conventional neutron dose meters used in environments with high-
energy neutrons (E > 10 MeV) and performing a case study for
demonstration. Conventional moderated-type neutron dose meters tend to
underestimate the dose contribution of high-energy neutrons because of
the opposite trends of dose conversion coefficients and detection
efficiencies as the neutron energy increases. A practical correction scheme
was proposed based on analysis of hundreds of neutron spectra in the
IAEA-TRS-403 report. By comparing Cf-252-calibrated dose responses
with reference values derived from fluence-to-dose conversion
coefficients, we have provided recommendations for neutron field
characterization and the corresponding dose correction factors. Base on the
previous results, this study successfully achieved its objectives by
performing the following analyses. (1) Improve the functionality and
reliability of our analysis software; (2) Examine possible factors affecting
the proposed spectral correction factors, especially when using different
types of neutron detectors; (3) Establish a suitable correction procedure for
neutron detectors calibrated in INER; (4) Conduct a case study to test the
appropriateness of the correction procedure. The results provide useful
information and guidelines for correcting the dose underestimation of
conventional moderated-type neutron detectors, which are calibrated with
Cf-252 or similar neutron sources and used somewhere with high-energy
neutrons in radiation field.
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vi. Leake remmeter
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Fluence per unit lethargy (#/cm’/nAlu)
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Neutron Energy (eV)
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=% | E,<1leV (%)
10keV (%) | 10 MeV (%) (%)
Point 2 95.19 2.44 2.17 0.19
Point 5 77.81 13.30 6.59 2.30
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Zo2 tipk g~ v (Point 5)£7 e ik B x o~ v (Point 2)>MiF i 0% 2 5 10 nA FFenE R

PSR S =
R EE:10nA
wRE T g EBEF AT
Bare PE PE+Pb Bare PE PE+Pb

e Y counts/10s | counts/10s | counts/10s e Y counts/10s | counts/10s |counts/10s
18:02:25 677 96 141 19:07:18 45 3 2
18:02:35 655 99 147 19:07:28 47 1 1
18:02:45 605 101 164 19:07:38 47 5 2
18:02:55 659 84 153 19:07:48 35 4 7
18:03:05 518 87 107 19:07:58 44 1 3
18:03:15 635 106 129 19:08:08 38 5 7
18:03:25 633 125 139 19:08:18 40 2 5
18:03:35 658 125 140 19:08:28 46 3 7
18:03:45 612 102 147 19:08:38 33 5 6
18:03:55 677 111 130 19:08:48 35 4 3

Bk 6329 1036 1397 Rk 410 33 43

Tis 632.9 103.6 139.7 = 41 3.3 4.3
®Z 47.271 13.842 15.471 TRz 5.457 1.567 2.359

FAFAF FALFAS
7.469 13.361 11.074 13.310 47.485 54.869
(%) (%)
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Bare PE PE+Pb Bare PE PE+Pb

e Y counts/10s | counts/10s | counts/10s e Y counts/10s | counts/10s |counts/10s
18:06:45 8300 1325 1783 19:00:47 583 40 50
18:06:55 8319 1314 1773 19:00:57 547 54 55
18:07:05 8101 1283 1781 19:01:07 559 39 94
18:07:15 8417 1284 1775 19:01:17 538 39 43
18:07:25 7824 1357 1708 19:01:27 518 30 47
18:07:35 7620 1264 1764 19:01:37 498 40 63
18:07:45 8297 1341 1798 19:01:47 504 52 62
18:07:55 7960 1290 1777 19:01:57 506 34 54
18:08:05 7690 1296 1738 19:02:07 527 40 42
18:08:15 7934 1375 1648 19:02:17 522 26 48

Bk 80462 13129 17545 Rk 5302 394 518

= 8046.2 1312.9 1754.5 = 530.2 39.4 51.8
®Z 282.872 36.008 45.390 TRz 26.865 8.631 7.177

FAFAF FALFAS
3.516 2.743 2.587 5.067 21.905 13.855
(%) (%)
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Bare PE PE+Pb
e Y counts/10s | counts/10s |counts/10s

18:12:06 23207 3745 5017
18:12:16 22767 3613 5011
18:12:26 21762 3506 4831
18:12:36 22034 3656 4949
18:12:46 22243 3640 4956
18:12:56 17624 2943 3842
18:13:06 21841 3679 4899
18:13:16 21389 3664 4832
18:13:26 21029 3696 4784
18:13:36 19805 3503 4578
kN 213701 35645 47699
Tis 21370.1 3564.5 4769.9

®Z 1616.000 | 231.607 | 350.900
WL A F(%)| 7.562 6.498 7.357
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S A LR AR b Bl

PSS E RS i H 5 F L 53 di(counts/10s)
£:10 nA i BE T wREINT
bare PE PE+Pb bare PE PE+Pb
R 41.00 3.30 4.30 632.90 103.60 139.70
Faal ¥ 55.61 5.30 5.28 1904.31 | 350.07 350.39
{4 : 100 nA heFBE AT e ErT
bare PE PE+Pb bare PE PE+Pb
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£ i4: 300 nA bheigBE LD rREMNT
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H*(10) w Sv/hr

nA 4k B g~ v (Point 2) e F ~ v (Point 5)
* 3 0.92 1.56
10 P
0.03 0.02 1.14 0.68
(PE 2 i /PE+Pb)
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100 7
0.41 0.25 14.19 8.56
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El ! 27.60 46.80
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