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Á� ï�¤õ�«ÄuxÊî�A, ^uóÀ�Cn/γ ·Ü|γ rÝýéÿþ�#.Ë�&ÿ

ì——ICI(ý�N–�N–ý�N)&ÿì. Øäkyký�xÊîÚ0�xÊî&ÿì�m�A¯!�

5>6�!|Ë�Z6Uår�`:	, T&ÿìl(�þ³�
ý�xÊî3¯óÀγÿþ¥�c

�KÀ&Ò, ¿�ó��ØI�pý�, γ(¯Ý%�Óº�0�xÊî&ÿì��. duÙ&ÿ(

¯0�þÝ�u2mm, Ï3+óÀË�&ÿ¥, Ø¬wÍK��YÚ±�&ÿì�ÿþ�¸, ´�«

&ÿóÀγ���n��&ÿì.

'�c ICI&ÿì γ�� óÀË�&ÿ

1 Úó

3r6n/γ·Ü|óÀγ��ÿþ¥, Ï~æ^

ðcN+1>+&ÿì!ý�xÊî�4+Ú0�x

Êî�4+�ÿþγ�mÌÚrÝ©Ù
[1—8]

. éu

�r6óÀγ&ÿ, duÿ:5þÇép, �¦&ÿì

(¯Ýé$, Ïd, Ì�æ^ÄuCompton�A�x

Êî&ÿì
[1, 2, 8]

. xÊî&ÿìäk�m�A¯, �

5>6�, |Ë�Z6Uår�âÑ`:, ®2�^

u�r6óÀγ��ÿþ. 8c�xÊî&ÿìÌ�

kü«
[1—4]

: �«´ý�xÊî�4+, Ù(��ã1

¤«; �«´0�xÊî, (��ã2¤«.

ã 1 ý�xÊî&ÿì(�«¿ã

ý�xÊî&ÿì�k3pý��¸¥âU�~

ó�, Ù\�I!>ÖÂ84ÚÑ�IoþÝ�2cm

�m, ü ¡È(¯Ý����10−22C·cm2[1]
. ý�

xÊî&ÿìkü�Øv: 1) &ÿì���¤�, Ù

pý��±�m���1—2a, �ÏòØU¦^; 2) d

uÙ(�A�, 3¯óÀγÿþ¥, &Òcà¬�)K

À, ùéÿþêâ��þò�)K�. �ý�xÊî

�', 0�xÊîØI�ý��±�~ó�, Ù(¯Ý

'ý�xÊîp, ü ¡È(¯Ý��10−21C·cm2[1]
,

ÙØv�?´\�I!áÂ4ÚÑ�IoþÝ��3

10cm�m, e?1rÝ�ýéÿþ, Ó�Ë�Ï�=

U����&ÿì. d	, du0�éþ, é5gË�

Ï�¥�¥f!γ���)òîÑ�, ù«Ñ�, Ã

¦é±�&ÿìò�)Ø|K�.

ã 2 ;.�0�xÊî&ÿì(�«¿ã

�|^ykxÊî&ÿì�ÕA`:, Ó�;m

ý�xÊîÚ0�xÊî3¦^¥�³�Øv, uÐ


�«ÄuCompton�^Å��#.&ÿì——ICI

&ÿì. ù«&ÿìØäk8c¦^�ý�xÊîÚ

0�xÊî&ÿì¤äkæB¦�m�A!A�S�

±þ�5ÑÑ>6!ér|¥fZ6Uå�`:	,
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T&ÿìØI�10−2Pa�ý�ó��¸, γ(¯Ý�

2×10−20C·cm2 (φ50, 1.25MeV), Ø$uyk0�xÊ

î&ÿì; Ó�, T&ÿìÏL�\r^|!æ^ý

�N–�N–ý�N(�, l�nþ³�
¯óÀγÿ

þ¥�²wKÀ&Ò; æ^àoÍ¯LÚ�$�&ÿ

0�, ~�
¥f30�L¡� (n,p), (n,α)�A�

¡, Jp
3n/γ·Ü|ÿþ�|¥fZ6Uå. d

	, Ù&ÿ0�þÝ�u2mm, 3+&ÿì¥Ø¬w

ÍK��YÚ±�&ÿì�ÿþ�¸, ´óÀγ��

rÝ&ÿ�n�&ÿì.

2 ICI&ÿì(��O�n

ICI&ÿì�(��nXã3¤«, &ÿ�nXã

4¤«. §d\�I!&ÿ(¯ü�!Ñ�I!c�

 =^|Ú&ÿì7á	�|¤.

ã 3 ICI&ÿì(�«¿ã ã 4 ICI&ÿìó��nã

&ÿì�\!Ñ�Id0.5mm�¾á�|¤, �

7á	��¤��4�n, ^u¶-±��>^Z6

&Ò; c� =^|^u�×\!Ñ�I�)�>f,

¦�ØU��&ÿ(¯ü�; &ÿ(¯ü�dcý�

0�àoÍ¯L!>Öu�ÚÂ84�$±9�ý�

0�àoÍ¯L|¤, §�(��cý�0�–�N–

�ý�0� (Insulator-Conductor-Insulator). ��y

&ÿì�(¯Ý, c�àoÍ¯L0�þé�. >Ö

Â84þÝ�á�5�k', �æ^�$�, ÙþÝ

���u2mm. 5gË�Ï��γ��å�&ÿì�

\!Ñ�I�^�)��cÚ��u��>f, ò�

0.1—0.2T�^|�×, éÿþØ�)K�. γ���

&ÿ(¯ü���^©3Ü©: �cý�0��^u

��>f(�)�g>fÚ�g>f), Ü©ò�È3

>ÖÂ84�)�>6�I11 ; �¥m�>ÖÂ84�

^, ¦�u�>f�)�o>6� Ic; ��ý�0�

�^?\>ÖÂ84�)�>6� I12. K&ÿìÀ

ÑÑ>6�

I = Ic−I11−I12. (1)

3 ICI&ÿìγ(¯Ý

3.1 ICI&ÿìγ(¯Ý�(�ëê�Cz

�âγ���Ô���p�^�n, æ^MCNP

§S
[9]

é&ÿì�γ(¯Ý�(�ëêCz?1
n

ØO�. &ÿìγ(¯Ý�cý�0�àoÍ¯Lþ

ÝCz'X�ã5¤«, lã¥�±wÑ, �XàoÍ

¯LþÝ�O\, &ÿì(¯Ý:ìeü. ùÌ�´

�cý�0�þÝO��, Ùu��>f?\Â84

�ê8O\, ��ª(1)¥I11 O����. &ÿì(¯

Ý�>ÖÂ84á��$þÝCzXã5(b)¤«. l

ã¥��, �(CF2)n þÝ�0.1mm�, �$C�þÝ

�u1mm�&ÿì(¯Ý×�O\, ���½�þÝ

�, &ÿì(¯ÝÄ�ð½, `²Â84u�Ú��

�>fê��
,«²ï. &ÿ(¯Ý��ý�0�

þÝCzØ²w, Ì�Ï�0���u��>fê'

�c���õ, ���u10%. ICI&ÿìÿþé�Ï

~�¹õ«Uþ�γUÌ, &ÿì(¯Ý�γUþ�

Cz´·�'%�¯K.

ã 5 �$!àoÍ¯LþÝ�Czé ICI&ÿì

(¯Ý�K�, Eγ=1.25MeV

(a) (¯Ý�àoÍ¯LþÝCz�; (b) (¯Ý�

�$þÝCz�.

ã6�Ñ
 ICI&ÿì(¯Ý�γUþCz��

¹. lã¥�±wÑ, 3càoÍ¯LþÝ�0.1mm,

�$þÝ1mm�¹e, ÙUþ�A��²".

ã 6 ICI&ÿì(¯Ý�XγUþCz�

(a) UþCz��0.5—3MeV; (b) UþCz��

0.5—10MeV.
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3.2 ICI&ÿìγ(¯Ý

Ï L À J ( � ë ê, � O 
 ICI & ÿ ì, Ù (

¯Ý�UþCzO�(JXã7 ¤«. ICI&ÿì

é1.25MeV γ ��(¯ÝnØO���1.78×10−20

C·cm2, ¢�ÿþ��1.8×10−20C·cm2, üö��Î

Ü. éuº��Ó�IO.0�xÊî&ÿì
[1]

, Ùé

1.25MeV γ��(¯Ý�1.4×10−20C·cm2, Óº�ý

�xÊî&ÿì�A(¯Ý�2.37×10−21C·cm2. d

d��, ICI&ÿì�γ��(¯Ý'©z�Ñ�0�

xÊî&ÿìp28.6%, ´Óº�ý�xÊî&ÿì

�7.6�. Ù3Ë�Ï�¥�0�oþÝØv4mm,

3+&ÿ¥w«ÑûÐ�oN5.

ã 7 ï�� ICI&ÿì(¯Ý�UþCzO�(

J((¯ü��»φ50)

é60Co 1.25MeV γ � � ( ¯ Ý � Sγ = 1.78 ×

10−20C·cm2.

4 ICI&ÿìγ/n©EUå

n/γ ·Ü|¥ÿþóÀ¥fëê�¥f&ÿì

I�ä��½�n/γ©EUå
[10—12]

, Ó�, 3Ta·

Ü|¥^uÿþγëê� ICI&ÿì�7Lk�p�

γ/n©EUå, Ï�?1AÏ��O. ICI&ÿìé

¥f�¯a5Ì�3u\�¥f�>ÖÂ84üL¡

ÏL (n,p), (n,α)�A�)>Öu��)�>6Ñ

Ñ. 3ùü«¥fÚå��>âf�A¥, �f�

�§��uα, åÌ��^. �Jp&ÿì�γ/n©E

Uå, 7LÀJ (n,p), (n,α)�A�¡é��á��

&ÿ0�. 3��K¥, æ^�$C�>ÖÂ84, à

oÍ¯L�ý�0��¤� ICI&ÿì, Â84L¡

0��CÚF. Ù¥C�(n,p)�AK��14.47MeV,

3¥fUþ�15MeV��^�¡�u2mb, Ïdd

Úå�Z6>6�±�ÑØO. F�(n,p)�AK��

4.97MeV, 3¥fUþ�u20MeV�, �^�¡�u

50mb, O��O�¥f(¯Ý310−23C·cm2 þ?, '

�A�γ(¯Ý$2�þ?±þ. ØL, 8cISÿÃ

v
r�óÀ¥fU
é ICI&ÿì�¥f�ì(

¯Ý!γ/n©EUå?1���ÿþ. éæ^Feá�

�>ÖÂ84�xÊî&ÿì
[1, 2]

, 56Fe� (n,p)�A

K��2.9MeV, (n,p)²þ�^�¡'CÚFÑ�, Ï

d, 3n/γ·Ü|¥ÿþγ&Ò�, ICI&ÿì�γ/n

©EUå`uxÊî&ÿì.

e¡, æ^rÝ–�mÌ'�{5?�Ú`²&ÿ

ì�γ/n©EUå. Ë�Ó��)�óÀ¥f!γ

&Ò, ²L�ã�1ål�, ¥f&Ò3�mþ¢�

uγ&Ò��&ÿì. �¥f&ÒrÝ'γ&ÒrÝ

p, XJ&ÿìvkγ/n©EUå, ÙÿþrÝ–�m

Ìòu)ÆC. &ÿì�γ/n©EUå�1:1�, ÿÑ

�γrÝ–�mÌòXã8(a)¤«(ã¥YnL«\�ó

À¥frÝ–�mÌ!Yγ L«\�óÀγrÝ–�m

Ì!Yn +Yγ L«&ÿìÑÑrÝ–�mÌ). �X&ÿ

ìγ/n©EUå�Jp, ÿþ�γrÝ–�mÌò�C

�γ�m–rÝÌ. &ÿì�γ/n©EUå��50:1�,

ÿÑ�γrÝ–�mÌXã8(b)¤«, ��ÿþ(JÄ

��L
�γrÝ–�mÌ. âd�±�Ñ, �&ÿì

�γ/n©EUå�u50:1�, ¥fZ6�K�Ò�±

�Ñ, &ÿì�^un/γ ·Ü|óÀγ �m–rÝÌ

ÿþ.

ã 8 ØÓγ/n©EUå�&ÿìÿþrÝ–�mÌ

«¿ã

(a) &ÿìγ/n©EUå1:1; (b) &ÿìγ/n©EU

å50:1.

5 ICI&ÿìA^

òï�� ICI&ÿìA^urn/γ·Ü|óÀγ

rÝ–�mÌÿþ, ��
éÐ�(J. T·ÜË�

|�¥frÝ'γrÝpÑê�, �¥fÚγ��3

óÀ°ÝòY��mS��ÿ:(U), ÿþ�γr

Ý–�mÌXã9¤«. ÿþ���γ¸�rÝ!A�

�m!rÝ–�mÌ¡È�ëê�Ù¦γ&ÿì¼�

�(J��, ÿþ(J`² ICI&ÿì�γ/n©EU

åU
÷vrn/γ·Ü|óÀγrÝ–�mÌÿþ�

�¦.
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ã 9 ICI&ÿì3rn/γ·Ü|¥ÿ��γ�m–rÝÌ

��8��Ü�ØEâïÄ¤¥f�8|�N¤


!

60Co�8|¤
!¥I�Æ�C�ÔnïÄ¤

\ó�!Çûk)�9��Ï, 3d�L�¿.
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ICI Detector for Measuring Gamma-Ray Fluxes in Mixed

Gamma-Neutron Fields

OUYANG Xiao-Ping1,2;1) ZHANG Zhong-Bing2 WANG Qun-Shu1,2 WANG Wei2

1 (Department of Engineering Physics, Tsinghua University, Beijing 100084, China)

2 (Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract A new gamma-ray detecting device called ICI detector has been developed and tested. Like vacuum Compton

diode(VCD) and dielectric Compton diode(DCD) generally used in pulsed gamma-ray measurements, ICI detector

operates by utilization of the Compton effect and has low sensitivity to gamma-ray fluxes, very fast time response, large

linearity and wide dynamic range, it is desired for using the device to measure intense and rapidly changing gamma-ray

fluxes. Compared to the existing VCDs and DCDs, the detector requires no vacuum in operation and the active volume

is only 2mm thick.

Key words ICI detector, gamma-ray, pulsed radiation detection
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