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Experimental Research of High-Pressure Tissue Equivalent
Ionization Chamber Used for Detecting in Mixed Radiation Field

QU Yan-tao, CHEN Ling, WANG Wei, CHEN Qin
(China Institute of Atomic Energy ., P. O. Box 275-24, Beijing 102413, China)

Abstract: The design principle of tissue equivalent ionization chamber based on the the-
ory of recombination was described, and the area neutron and gamma dose equivalent
instrument was designed. This detection system can indirectly acquire the information of
the ambient dose equivalen, the absorbed dose and the quality factor of the mixed
radiation field using only one probe. Moreover, the detection system was tested by the
accelerator and the standard radiation field. The results indicate that the system has
good energy response and sensitivity to the neutron and gamma radiation, especially to
the high energy gamma radiation and the neutrons with energy ranging from thermal to
dozens of MeV. The uncertainty can be controlled within #=50% . while the dose rate of
the radiation is above dozens of ;Sv/h, so this detection system can serve as the
necessary measurement instruments and monitoring technology for the places having the
mixed radiation field of neutron and gamma ray.
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Fig. 1 Saturation curves measured

with recombination chamber

AR AR I A0 22 30 L I 2 46 0t 2k (I 1)
AR SRR G R L R AE A
[ 64 77 T = 1) A e R H s A 9 P B LR AE BE T
MR DOl A 58 4 i A0 . b ZEN 2B AL IED
DAL ] R 00 W W SR A D 2) IR P A A
(] AT S HL TS 20 f14 HL A T 8 T S o B ) O 4
Q. BEIEMAF T ICRP21 5 45 1 Sy il
[P I S I TTRTI S £ R O I g
H™ (10),H" (10) =DQ),,

1.3 EHERMNESHEH(RIQ)

IS BT S R Quevs ™ S LN

_ Js— Ik
Qus = o —gu7 (2

s fs Fr o0 900 e R R 2 IS L R Us
Ur FREFIESR . Us Ui 2% v w5
Z0 BE W A2 . 4 A% R T B B AR AE SY
RNIMNEL .

JEW E R LS ] b e L. S PRaE
A MR RIQ fH 2B E S= 058 4D F
R=4,8].

Q. = (1— fx)/0.04 (3
QER M, X (D) XL E B XM
RE R HBE AR

SEPR iz A A R I A R B R, R, 28
(375
_ i
Q, _25(1 : ) (4)

S

Z—thja ig = i(UR) ﬂ:ﬂ s = i(Us) %%’J?\JW%EB



504

BT RERI AR 46k

JE Ur 1 Us T BB HLI

A SCHRL6 ] b s SCL AR B 1 i A
B 71 2t 24 5t S 8 M 5F 1) 3 76 ICRU Bk L %
& F A E TR 10 mm Kb 7= A i )
M, P, 412 R0 B GE 00 B FEE
JE)#H 24F ICRU 2k, 1ff Q, 5 ICRP21 54 &5
SE SCHY b SR R 1 OO AT 38 5 S 4L A ) Il 3
EMAEREARTESZID . YHEEER
H o R ACBE s FEXT Ry B R RO A Y
0% AP S PRI AT A v YR B Am-Be Y5 %1 BF

— D" (10) .
B WA B P T Ry =200 g,
S

H' (10) = RpisQ, (5)
Horp D (10) R Mg i) .

MG ok 2 X A] 58 i BRI & Y R
H" (10) 1y &

2 ECHBERITRBABRFNESEMN

HA
2.1 EFHEBERIT
S A LB ORI B R R 2 IR E Ak

28 R AT R E E Rt B EAE
25 A AT AR R AR (L 2), LA B4R 12 om, J&
3 mm, HAR AR 7 mm, L E ST S ERRK
A (RAE 5%) . K18 1 MPa,

2 HEWEEL

Fig. 2 Structure of recombination chamber
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Fig. 3 System composition of ambient

dose equivalent instrument
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Table 1 Response factor test of system for some typical gamma radiation
il PR3/ (uSv - h™ D) Wi 7 { / mV M J; B/ (uSv e h™ ! e mV— 1)
B7Cs 7.07 0.53 13.3
157Cs 64.1 3.74 17.1
137Cs 388 24.15 16.1
B7Cs 5 767 368. 6 15.6
137Cs 23 280 1734 13.4
50Co 46. 5 2.45 19.0
£2 ARGy BN B0
Table 2 Dose response of system to gamma radiation
P FRUEF A/ (uSv « h™1) SEBRi B/ (pSv + h™ 1) S04 AR X b AR 22/ 4 I RAR R 2/ %
137 Cs 7.07 8.4 58.3 +18.8
B7Cs 64.1 59.2 5.2 —7.6
137 Cs 388 381.5 2.9 —1.4
137Cs 5 767 5824 6.7 +1.0
137Cs 23 280 27 391 0.1 +17.7
60 Co 46.5 38.8 1.0 —17.0
R3 RENPFESHFENAE
Table 3 Dose response of system to neutron radiation
AR FRUERIREZ/ (S« h™ 1) SERRIERE/ (uSv « h™ 1) BRI AR w22/ %0 Fl R ARNF R 22/ %
Am-Be Ji 117 109 7.3 —6.8
Am-Be i 156 134 7.2 —14.1
fEE4E 14 MeV hF 1128 811.5 —28.1
S g8 14 MeV H 1 1207 792.9 —26.4
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