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Abstract

The sensitivity of commercial personal neutron dosemeters composed of poly-allyl-diglycol carbonate (PADC, called as CR-39),

and a radiator of polyethylene sheet, in general, have a large dependence on the neutron energy owing to that of the cross section for

elastic collisions and the factor converting from neutron fluence into the personal dose-equivalent. The deviation in the sensitivity

could be controlled within 15% in the energy range between 0.1 and 20 MeV with multi-layered radiator. In this report, a systematic

design of material and thickness of radiator is proposed, which are carried out in two steps; calculation of depth-dependent hydrogen

concentration in an ideal radiator by using the unfolding method and approximation by several sheets of plastics available easily.
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Fig. 1. Energy dependence of the sensitivity with
multi-layer radiator and respective layers [6].
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Fig. 2. Calculation of the sensitivity for a given
multi-layer structure (a) and the reverse procedure for
estimating hydrogen concentration for constant
sensitivity (b).
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Fig. 3. Contribution per unit density of hydrogen
atom existing at a depth in radiator.

22

Fig. 3 F oz o h#iix, z=0.1,1, 10, 100
300 [mg/em?] DEEDERE %553 R(E, 2) Dt Fifl 5
HELOELDTHL, THETFZRAF—2MET
oL, HOHESOKRFRA & OMMERGEL T Bk
SNTEGFIEHRHBETICERE LR, 72, ==x
NEX—DRHEVITELS 2D L, KBGOz L
F—bm< 720, CR39 THH LIZ< < 7d, Z
D7=%, Fig. 3 ITRENTWD X 912, R(E, 2)IFiE
Kk TRRDAZINX—TCE— 2 2R T
%, Fig. 4 1xm# OMBEFR LTS,

2%, Fig. 3 DE— 7 OfEsHENRS & & BT
RT3 201, HAERELWT g DR 23 F 7RI
Th D,

400

w
o
o

w
o
o

N
al
o

N
o
o

150

100

Radiator Thickness [mg/cm?]

al
o

Ll \H\‘\\\\‘\H\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
b b b b b B e

1 L ‘
10
Neutron Energy [MeV]

o

N
(S}

Fig. 4. Relation between neutron energy and depth
where values of peak were calculated from Fig. 3.
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Fig. 5. Depth-dependent hydrogen concentration of
ideal radiator obtained by unfolding method.
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Fig. 6. Detailed energy dependence of the sensitivity
with a designed multi-layer radiator shown in Fig. 5.
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Fig. 7. Simplified depth-dependent hydrogen
concentration of realistic radiator
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designed realistic radiator shown in Fig. 7.
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