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Á� RADFETõÏ�&ÿìò�^5ÿþ�®Ì¤BES0 ¥þUìNC�\OJþ. &ÿì�E

â'�´é400nm IMPL RADFETJþOäN5U�
)ÚÝº. �ó�± 60Co γ�Ë�, ¢

�ïÄ
400nm IMPL RADFETJþO���5U, �)RADFETÏ�m���5!ÿþ\ÈJþ

��ËìrÝ�'5±9ò»A5�, Ó��?Ø
ÿþêâ�[Ü�{, �Ta.RADFETJþO

3RADFETõÏ�&ÿì��O!ïEÚÙ¦�¡�A^Jø
¢�Ä:.

'�c BES0 RADFETJþO \ÈJþÿþ ËìrÝ�'5 ò»

1 Úó

¬NþUì´BES0 �&ÿì��, Ì�´ÿ

þ>fÚγ1f�UþÚ �, Jø¥5 (γ)Uþ>u

&Ò. �þUìþ�CsI(Tl)¬N3Ë�|¥É�ì

��, Ùðc5Uò¬k�½§Ý�eü, �Ò´Ë

��ú, ù¬îK�þUì�Uþ�AÚ©EÇ
[1]

.

Ïd, 7L��þUì¤É��Ë�\ÈJþ, ¿U

éË��ú���.

�BES0 ¬NþUìNCý3��m�~�, ù

�¦^5ÿþËì\ÈJþ�JþO�NÈé�;

Ó�, §I�÷v3�ÿþ��¦, �d3�®Ì¤

BES0 ¥¦^
�«#.&ÿì, =RADFET&ÿ

ì. ù´ÄuRADFETJþO
[2]

�&ÿì, 3ISÿ

áÄg¦^. 3ÿþË�\ÈJþ�¡, TJþOä

kDÚJþOÃ{'[�`:, 'XNÈ�!d�

$!Ö�XÚ{ü9�3�ÿþ�. §�±A^3Ø

ó�!ÊU�õ�+�¥.

�âBES0�O��¦, �ªÀJ
NMRCúi

�400nm IMPL RADFETJþO, ¿3¥I�¯�

Æ��éT.ÒJþO�
½IÁ�, �[ïÄ
§

��¡�5U, �TJþO3BES0 \ÈJþ&ÿì

¥�¦^9Ù¦�¡�A^Jø
Á�Ä:.

2 RADFETJþO�n

RADFET´�«PÏ�7á�zÔ��N|�

A+ (MOSFET), §�(¯«�8¥3§�»4«�,

Xã1¤«. Ù¥, G, S, BÚD©O�RADFETJþ

O�»4!4!�.Ú¦4.

ã 1 RADFETÖÑ>´«¿ã

�RADFETÉ�Ëì�, 3(¯«�¥Ò¬k

>f�Çé�), Ù¥�½êþ�>f�Çé¬á=

u)EÜ¿��. @
vku)EÜ�>f�Çé
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@o>fÒ¬×�¤£�»4þ¿lm(¯«�. ù

¿�X, 3»4þ\� Ø�±O\JþO�(¯Ý.

�,��±Ø\ Ø.

�>f$Ä����, �Ç¬�ú/�Si�.�

�£Ä. ��SiO2 ����kA5, 3SiO2 ¥¬k�


�Ç�². 3SiÚSiO2 �©.¡NC, �Ç�²�

�Ý´�p�. Ïd, ��Ç�Si�.��£Ä�, �

½êþ��ÇÒ¬��Ç�²Ð¼, lÚåSiO2 «

�¥¤���>ÖO\. SiO2 «�¥�>Ö�O\þ

�¤É��ì�þÑl�½�¼ê'X, �¿Ø´�

/'X, ´�«g�/'X. ù´Ï��XÉìþ

�O\, �Ç�²�êþ¬~�, (¯«�(¯Ý¬

eü.

�XSiO2 «�¥�>Ö�O\, RADFET|�

A+�mà>Ø¬O\, ¤±ÏLÿþRADFET�

mà>Ø��∆V , Ò�±O�ÑRADFETJþOÉ

��Ë�\ÈJþD. �öCqÑlXe¼ê'X

∆V = a×Db . (1)

Ù¥, a, b�Xê, äNê��JþO�(¯Ýk',

ØLb�½�u1.

RADFETJþO3ÉËì��ÖÑ��>´�

�´Ø���, �±ÏLêâæ8XÚ¥��[m'

gÄ��. 3ÉËì�, Ø
»4±	, Ù¦3�>4

Ñ�/; »4þ\�>ØÒ´ �>Ø, �,»4�

�±�/, ùÒ¿�X" ØÉì�ª
[3]

. RAD-

FETJþO�ÖÑ>´Xã1¤«. 3ÖÑ�, ÏL

\þ�½���ð6 I , ÿþVs ÚVd �m�>Ø�

Ò�±��RADFETJþO��cmà>Ø, 2~

�Ëì�cmà>ØÒ´mà>Ø�∆V .

3BES0 Á�¥, ¤¦^�400nm IMPL RAD-

FET�¬�IODIP14µC, S¹4�Ï�. Ù¥2�

Ï��(¯«��¡È�300µm×50µm, ,	2�Ï

��690µm×15µm, (¯þÝÑ´400nm. ó�§Ý

�−20◦C—+60◦C.

3 \ÈJþ�I½

\ÈJþ�I½�8I´ÿþÑ�«^�emà

>Ø��\ÈJþ�'X, O�Ñ¼êª (1)¥�X

êa, b, ¿ïÄRADFETÉËì��ËìrÝ�'5

Úò»A5.

5UïÄ¤æ^�cà>´Úêâæ8XÚ�

(�µãXã2¤«, §U
z�15©¨ r¤kÏ�

�mà>Ø�9�c��¸§Ýæ8�H, ¿�§

Ý��
[4]

, ,����Flash�;ì¥. XÚ�>Ø

æ8���0—12V, °Ý�1mV; §Ýæ8���

−20◦C—60◦C, °Ý�0.1◦C.

cà>´�´rRADFETJþOÚ§ÝDaì

��'Ú�ë��>Cþ. Ù¥, §ÝDaì�|Ë

ì.�. Ïd, cà>´ÉËìK��±�ÑØO.

ã 2 êâæ8XÚ(�µã

½IL§¥, �^�4¡RADFET, ©O?Ò�

0, 1, 2, 3Ò. z¡RADFET�¹4�Ï�, ©OIP

�300/50-0, 690/15-0, 300/50-1, 690/15-1. ��Ï�

�ó�^�XL1.

L 1 ��Ï��ó�^�

300/50-0 690/15-0 300/50-1 690/15-1

5V 5V 0V 0V
0ÒJþO

10µA 10µA 10µA 10µA

5V 5V 0V 0V
1ÒJþO

10µA 10µA 10µA 10µA

5V 5V 0V 0V
2ÒJþO

10µA 10µA 10µA 10µA

0V 0V 0V 0V
3ÒJþO

50µA 10/50µA 10µA 10µA

L¥�5V(½0V)L«Éì�¤\� Ø, 10µA

(½50µA)L«ÖÑ�¤^�ð6��. Ù¥ÿþ

3ÒRADFET�690/15-0Ï���O¦^
10µAÚ

50µA�ð6.

¤^�Ë��²þUþ�1.25MeV 60Co γ.

½I�¤æ^�3«ËìrÝ©O�: 8.91rad/min,

3rad/min, 0.5rad/min, °Ý�1%. XÚ�æ�±Ï

�15min, ù�RADFET3��æ�±ÏS�ÉìJ

þÒ´ËìrÝÚ15min�¦È. RADFETÉì�\



1 3 Ï û��µ400nm IMPL RADFETJþO�5UïÄ 285

ÈJþÒ´ËìrÝÚo�Éì�m¦È. ��Jþ

O�Éì�¹�L2.

L 2 ��RADFET�Éì�¹

Á�gS ÉìJþO ËìrÝ/(rad/min) Éì�m/h

1 0Ò 8.91±0.09 7

2 1Ú3Ò 3±0.03 17

3 2Ò 0.5±0.005 70

4 ½I��[Ü

é��RADFETÏ�¤ÿþ�Á�êâ?1[

Ü��{´���, ùp±0ÒRADFET�300/50-1

Ï��~?1?Ø. TÏ��Á�êâXã3¥�n

�/:¤«. [Ü�{éõ, ��Jn���{Ì�

kü«: ¦�[Ü�õ�ª[Ü.

¦�[Ü¤Äu�'XªÒ´¼êª1, ÏdT

�{���[Ü(JÎÜRADFET�ó��n, �

	í��J�Ð. [Ü(J�∆V = 0.0028×D0.8358,

�½Xêr2 �0.9953. Ù¥, �½XêL«[Ü�`

Ý, �Ò´`, �½Xê��C1, [Ü��J�Ð. T

[Ü�{��½XêØ
p, �k0.995, ¿�X[Ü

(J�Á�êâ�m�k�½Ø�. ²O���, 3

\ÈJþ�3500rad��ÿ, Ø���6%.

ã 3 (a) ¦�[Ü; (b) õ�ª[Ü

n�õ�ª[Ü¤Äu�'XªXe

∆V = a3D
3 +a2D

2 +a1D+a0. (2)

äN[Ü(J�

∆V = 0.000041D3
−0.0034D2+0.1563D−0.1537,

�½Xêr2 �0.99998.

T[Ü�{��½Xê��pu¦�[Ü, Ù[

Ü(JU
éÐ/ÎÜ[Ü¤^�Á�êâ. Xã

3(b)¤«, dÁ�êâ±¤���õ�ª[Ü�

Ä�Ü, ²O���, �öØ�����0.5%. �

õ�ª[Ük���k�":, Ò´	í5UjZ,

ØUéÐ/�N3[Ü¤^êâ�	���Cz5

Æ.

ü«[Ü(J�k`":, 3¢S¦^�, �±

�âI�ÀJ¦^.

5 RADFETÏ�m���5

lL1ÚL2�±wÑ, 1ÒÚ3ÒRADFET��

ü�Ï��ó�^�ÚÉËì�¹Ñ����, Ï

d�±^5ïÄRADFETÏ�m���5. ã4(a)

¥�4^��^S�ãI�^S�� (RF3L«3

ÒRADFET, Ù¦Ón). lTã�±wÑü�RAD-

FET�300/50-1Ï��m9690/15-1Ï��m��

O (=3É��Ó�Ë�\ÈJþ�, ��Ï��m

à>Ø�∆V �m��O)Ñé�, �u2%.

ã 4 (a) 1 ÒÚ 3 Ò RADFET �ÿþ(J'�;

(b) 3ÒRADFET�690/15-0Ï��ÿþ(J;

(c) 3ÒRADFET�2�300/50Ï��ÿþ(J

Ø L, Ó � � RADFET � 300/50-1 Ï � �

690/15-1Ï�, du(¯«���Ø��, ¤±�
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O'��, ��4%, Ù¥300/50-1�(¯Ý�p�:.

ù�y�30, 1, 2, 3ÒRADFET�ÿþ(J¥Ñ�

±w�.

3ÿþ3ÒRADFET�690/15-0Ï��, �O¦

^
10µAÚ50µA�ð½>6. ü«�¹e, �é

TÏ�ÿþ¤��Ð©mà>Ø�Oé�, ©O�

1.057±0.001VÚ0.423±0.001V, �3�¡�ÿþ¥,

�OO�Ñ�mà>Ø�%ÎÜ�éÐ. ã4(b)¥�

��´dùü«�¹e���êâ:�O�¤. �

�, ð½>6�10µA�´50µAémà>Ø�E¤�

K�é�, �âÁ�êâ�O�Ñù«K��u1%.

Q,ð½>6��Ä�ØK�ÿþ(J, ¤±

3ÒRADFET�ü�300/50Ï��m�äk�'5,

�ö�ÿþ(JXã4(c)¤«. �ö�ÿþ�Ä�

þÜ, �é���u0.5%, ù`²
Ó��RAD-

FETþü�Óa.Ï��mäkûÐ���5.

6 RADFET�ËìrÝ�'5

0Ò!1Ò!2ÒRADFET�ó�^�����,

�ÉËìrÝ�gü$, Ïd�^5ïÄRADFET

ÿþ\ÈJþ��ËìrÝ�'5. 3ùp·�±

a.�300/50�Ï��~r¤k3�RADFET�Á

�êâÑ��ã5þ. lTã�±wÑ��RADFET

�300/50-0Ï��(¯Ý�²wpu300/50-1Ï�

�(¯Ý, ù´ÎÜRADFET��n�, äN�Ï´

300/50-0Ï�Ñ\
+5V Ø, 300/50-1Ï�vk

\ Ø.

���´, lã5¥��±wÑRADFETÿþ

\ÈJþ��(kËìrÝ�'5, �\
+5V 

Ø�Ï�ÉËìrÝ�K�§Ý�puØ\ Ø�Ï

�. lÿþ�O(5�Ä, �,F"ù«�'5��

�Ð.

ã 5 RADFET�ËìrÝ�'5

\
+5V Ø�Ï��(¯ÝÄ�´Ø\ Ø

�Óa.Ï��(¯Ý�2�, �3ØÓËìrÝe

���Ï��ÿþ��m�ýé��%´Ø\ 

Ø��5��m. �Ò´`, �,\+5V ØUO\

RADFET�(¯Ý, �´¬E¤ËìrÝ�'5�Ì

ÝJp. Ïd3Ta.RADFET�¦^�, �ÐØ�

\ Ø; ½I�A¦þ¦^�RADFET�ªó��

¸�C�^�.

,	, éÿþêâ�©Û�L²a.�690/15�

Ï��ËìrÝ�'5�a.�300/50�Ï�Ä�

´���.

7 RADFETò»�ïÄ

3RADFETJþOÉËì(å�, �Ð¼��

Ç¥k�þ¬<º, ÏdRADFETJþO�mà>

Ø�¬eü, ùÒ´ò»y�. ò»´RADFETJþ

O��Ì��":. �
©ÛÙò»A5, 3JþO

ÉËì(å�, êâæ8XÚ¿vkÊ�, ´UY

$1
��1��.

ã6�0ÒRADFET�ò»�, Ù¦RADFET

���q. ��m©�þ,Ü©�Éì�ã. ��,

3ËìfÊ���ÿ, ò»´�¯�, ,��X�m

í£úúªu½. �\+5V Ø�ü�Ï��ò

»Ç (=�'��mà>Ø�Pò�z©')�²wp

uØ\ Ø�ü�Ï�.

ã 6 0ÒRADFET�ò»�

L3�Ñ
0Ò!1ÒÚ2ÒRADFET���Ï

��ò»Ç. l¥�±wÑ:

1) ÃØ´Ä\ Ø, a.�690/15�Ï��ò»

Ç�pu300/50.

2) éuÓ«a.�Ï�, \+5V Ø��ò»Ç

��puØ\ Ø�.
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3) ËìrÝ�$ò»Ç��$. 3ËìrÝé

$ÚØ\ Ø��¹e ('X0.5rad/min�), a.�

300/50�Ï��ò»Çé�, ��´�±�Ñ�. Ù

¦�¹e, ��â¢S�¹�?�.

L 3 0Ò!1ÒÚ2ÒRADFET���Ï��ò»�¹

300/50-0 (+5V Ø) 690/15-0 (+5V Ø) 300/50-1 (" Ø) 690/15-1 (" Ø)

25.6%(10U�) 26.1%(10U�) 2.8%(10U�) 4.4%(10U�)
0ÒJþO

30.1%(30U�) 31.3%(30U�) 2.8%(30U�) 5.0%(30U�)

21%(10U�) 23.0%(10U�) 2.2%(10U�) 3.8%(10U�)
1ÒJþO

25.8%(30U�) 28.0%(30U�) 2.9%(30U�) 4.8%(30U�)

13.8%(10U�) 17.2%(10U�) 0.5%(10U�) 3.4%(10U�)
2ÒJþO

18.4%(30U�) 22.2%(30U�) 0.5%(30U�) 3.4%(30U�)

8 (Ø

a.�300/50�Ï�Ø=(¯Ý�'a.�

690/15�Ï�Ñp�:, �Ùò»Ç��'�ö�

�
, Ïd3À^RADFET�Ï��, A¦þÀJa

.�300/50�Ï�. ,	lü$ËìrÝ�'5Úò

»Ç��Ý�Ä, ¦^Ta.RADFET�, �ÐØ�

\ Ø.

�®Ì¤BES0 �\ÈJþiÿ&ÿì¥¦^

��80�RADFETJþO. Äu±þïÄ�¤J, ·

�AT�¦^400nm IMPL RADFET¥�ü�a.

�300/50�Ï�, �ÑØ\ Ø. ù�Ø=ü$
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Study of the Features of 400nm IMPL RADFET Dosimeter

GONG Hui1;1) LI Jin2 YANG Shi-Ming1 SHAO Bei-Bei1 GONG Guang-Hua1

LI Yu-Xiong3 XIE Xiao-Xi2

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

2 (Institute of High Energy Physics, CAS, Beijing 100049, China)

3 (NSRL, University of Science and Technology of China, Hefei 230029, China)

Abstract RADFET multi-channel detector will be used to measure the integrated dose near the BES0 crystal

calorimeter. In the design of this detector, it is significant to know the detailed features of 400nm IMPL RADFET

dosimeter. By using 60Co source, we made experiments and studied the features of this kind of RADFET dosimeter,

including the consistency between different channels, the radiation intensity dependence to the integrated dose mea-

surement and the annealing phenomena of RADFET dosimeter. The study results are very useful for the design of

RADFET multi-channel detector and the application of RADFET dosimeter in other fields.

Key words BES0, RADFET dosimeter, integrated dose measurement, radiation intensity dependence, annealing
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