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Á� 1�ÝXÚ´¥fp&ÿìXÚ��|¤Ü©, ^u¥fpcà>fÆ��ÝÚ&ÿìó�

5UCz�iÿ. ÏLéÄuu1�4+ (LED)��1�¥fp1�ÝXÚ�YmÐ
[��ÿÁ

ïÄ, (½
Äu¯óÀ°Ä��õÇ71LED(3W)�¥fp1�ÝXÚ�Y, é¥fp&ÿü�?

1
ÐÚ�ÝÿÁ, �Ý(JUéÐ/÷v1�Ý�¦, L²éu¯��ðcN&ÿìT�Y´�«

��n���Y.

'�c HIRFL-CSR RIBLL/ ¥fp LED1�ÝXÚ

1 Úó

��5Øå (RNB)�¦^, �ïÄ�þ�lβ

½��ÛÉØ��5
�U, �d, ISþ��l

fØÔn¢�¿Ñ�UïE
�äAÚ���5å6

ïÄC�
[1—4]

. ¥I�Æ�C�ÔnïÄ¤u1997c

3=²lf\�ì (HIRFL)þ¤õï¤
IS1

�^ó�3¤�U«��Ø�� (PF).lf��

5å6�)C�——=²��5å6� (RIBLL)
[5, 6]

,

ÙÐ?å´dHIRFLXÚ�©l÷£^\�ì(SSC)

Jø�üØfUþ3A��100MeV�lfå. 3

ï�HIRFLe%;�� (CSR)XÚ¥, Ì� (CSRm)

Ú¢�� (CSRe)�mq�3ïE�^|^CSRmJ

ø�üØfUþ�p�1GeV�lfå�Ø��Ú

qØ��Å��)��5å�1�^��5å6�

RIBLL/. 3RIBLL/ ¥m?�ÚÑüØfUþ�

AzMeV��1GeV�½å6Ú��5å6Ñ$�

CSRm�	q¢�«, ^±mÐ��5åÔnÚØÔ

�G��§��ïÄ.

¥fp´CSRm	q¢�C�¥'�����,

T��|^¯��ðcN��&ÿ0�, ÏL�1�

mEâ¢yéUþ�100MeV—1GeV¥f�&ÿ
[7]

.

1�ÝXÚ��¥fp&ÿì�7��@���^

k�, �´é¥fpü�ÖÑ�cà>fÆ?1�Ý,

�´é¥fpü��½5?1iÿ. Ïd, 1�Ý

XÚÄk7LU
�[¥fpðcN¥�ðc1&

Ò, Ó��7Lä��Ïó��½5. ,	, 1�Ý

XÚ�EdØU�p. Äu±þ�¦, ·�l1±

91�ÝXÚ�A«�À�Y¥, (½
p5Ud�

'�¯óÀ°Äe��õÇLED��1�¥fp

1�ÝXÚ��Y. ÿÁ(JL²T�Y��÷v¥

fp1�ÝXÚ��¦, �¥fp&ÿìXÚ��Ý

�iÿJø
�y.

2 ¥fp&ÿì

��CSRm	q¢�ªà'��&ÿ����,

ÄuÔn¢���¦, ¥fpI�é¥fkp�&ÿ

�Ç (>90%, é1GeV)ÚÐ�Uþ©E (δE/E <5%).

��yé100MeV—1GeVU«�¥fþkp�&ÿ

�Ç, ¥fp��O�X�ðcNü��Ú��þU

ìü��|¤�éÜ�.. ���Ð�Uþ©E, ·

�À^
�1�mEâ, Ó��~�¥f�1ål

�Ø�ò¥fp?1
�¬z�O. ðcNá�À
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^
BICRONúi)��¯��ðcNBC408. Ä

uGeant4§S�, ·�é¥fp?1
`z�O, (

½
¥fp9Ùü��¬�º�. ÌN�.º��

1500mm(�)×1500mm(°)×1000mm(þ), d14�|

¤, z�18�ü�. cü�dXðcNü�|¤, ü�

º��1440mm×80mm×80mm; �12�d��.þ

Uìü�|¤, ü�º��1500mm×80mm×70mm,

Ù�“Y%”�., d5�10mmþ�ðcNü�Ú4�

4mmþ�g�92�2mmþ�g� (�	ü�)�m

|¤. 3d�.e, ¥fpé100MeVÚ1GeV¥f�

&ÿ�Ç©O���70%Ú90%±þ, Uþ©EÐu

5%, Ó���y
¥fpkÐ��©EÚ�p�«É

õ5�Uå
[8]

. ��y¥fp�¬ü�PkÐ��

�5U, éü��¬9Ù|��À.?1
�[�ï

Ä, (½
ü��¬æ^üàÖÑ��ª, 1�á�

À^pß1Ç�Ê�kÅÀæ, &ÒÖÑ1�+æ^

F�Ttúi�R7724, æ^�m.©Øì±95U

�CAENpØ>�'[�pØ�¬|�. ,	, 3

¥fp�Å��O¥)û
ü��¬�|Có²ÚÅ

�«�¯K, ±(�¥fp|C�°ÝÚ�Ïó�

�½5. ã1´¥fpÅ��O(�«¿ã, ü��

¬�)
ü���Úüà1�.

ã 1 ¥fpÅ��O(�«¿ã

3 1�ÝXÚ�O�Y

¥fpü�æ^üàÖÑ�ª, Ø=�±���

1�m&E, ��±ÏLüà&Ò��m���\�

¥f� �&E (�5cm). duü�üà&Ò��Y

>fÆ�ò´Ø´�y����, ����m":±

9\�¥f� �:, I�é¤k&ÿìü�?1�

Ý, &ÿì�ü��5U�I�?1�Ï�liÿ.

d	, 1�ÝXÚ��é1�+½5?1iÿ, é

pØNÁ!ì���I½Jø�â. Ïd, 1�ÝX

Ú´¥fp&ÿìØ�½"��Ü©.

3.1 1�ÀJ

é¥fp1�ÝXÚó, 1�ÀJ�'�.

1�½5!þ!5!�A�Ý±9Ù1Å���

´1�ÝXÚ���O8I�'�.

¥fp&ÿì&ÿ0�á�¤À^�´kÅ��

ðcNBC408, Ù��AÅ��425nm, u1P~�

m~ê�2.1ns
[9]

. Äuda&ÿ0�á��A5, �

Ä�-1äkÐ�½5!Ð�üÚ5!Ð���5

�A5, 7Ú-1ì´1�ÝXÚ¥��·^�1

��
[10, 11]

. �duEdp, ·�vkÀJ7Ú-1ì

��¥fp1�ÝXÚ�1. 7Ú-1�4+ (LD)

�´�«ÀJ, �du½|þyk�7Ú-1LDE

dp�5UØ
½, Ïd��üØ3	. �e�«

ÀJÒ´7ÚLED.

LED´�ê16f3p-n(«�5\�EÜ�

)u1��«��N1, �¡5\ª|�u11.

�p-n(üà\þ�� Ø, 3	>|�^e, p«�

�ÇÚn«�>fÒ�é�*Ñ$Ä, �¤�ê16

f�5\, l3p-n(NC�)��>fÚd��

Ç�EÜ, z�gEÜ, ò±9UÚ1U, ½Ü©9U

ÚÜ©1U�/ªòEÜUþË�Ñ5. Ë�Ñ5

�1, ò±�½ªÇ�	uÑ
[12]

. Ùu1Ånû½


��Nì�LEDäk5U½!Æ·�!üÚ5Ð

Úu1�A�Ý¯ (10−7—10−9s)�A:. d	, LED

d�B¨, ´u	ï. �ª·�ÀJ
7Úu1LED

��¥fp1�ÝXÚ�1. |^LED��1,

¥fp�1�ÝXÚkü«�À�YµÙ�´3z�

¥fpü�üà�1�þ©O�½ÍÜ���õÇ

LED���Ý1, LEDuÑ�71DÂ�ü�,	

�àd1�+ÖÑ, ±���Ý>fÆÚiÿü�ó

�G��8�; Ù�´ÀJ�õÇ�LED��Õá1

, æ^[�1nò1uÑ�1DÑ�ü�üà�

1�, �¤�Ýó�. �d, ©OÀJ
¥»úiJø

��õÇ²ÞÃl÷X�71LEDÚ3W�õÇ7

1LED?1
ÿÁ, 33.3Ú3.4ü!¥ò©O0�ù

ü«�Y�ÿÁ(J.

3.2 ¯óÀ°Ä>´

æ^71LED��¥fp1�ÝXÚ�1, 7

LéÙ´ÄU÷v¥fp1�Ý�I�?1ÿÁ,

u�LEDuÑ�71&Ò´ÄU�[ý¢¯�3ð

cNá�¥�F1&Ò±9Ùó��½5. Äu
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BC408á��u1A5, ��[Ù¤�)�F1&Ò,

=�¦71LED¤uÑ1&Ò²1>�O+ (PMT)

üàÖÑ�, &Òþ,�m tr <10ns, �òP~�m

td <30ns. ùÒû½
LED7Ló�3¯óÀ°Ä�

ªe. �d, �O
;��¯óÀ°Ä>´, ¢y±

nsþ?��õÇ¯óÀ5°Ä�õÇ�LED. ã2�

Ñ
¯óÀ°Ä>´��nµã. T>´Ì�dS�

&Ò�)>´ (�)&Òu)ÚªÇ��>´)!	�

Ñ\&Ò>²=�>´!ó°¤/>´!°Ä>´!

ÑÑp�>6m'>´�|¤. S�&Ò�ªÇ�

±�â¢�I¦?1��, ©O�100HzÚ50Hz. �

õÇLED°Ä&Ò�óÀ°Ý�ÏLó°¤/>´

?1ÀJ���. LED°Ä>´�Ñ\>u&Ò�Ï

LV�m'?1ÀJ, dS�&Ò�Ñ½d	�&

Ò�Ñ, 	�Ñ\&Ò�IONIM&Ò. Ñ\&Ò

²Ló°¤/>´�, /¤äk�½ó°�¯óÀ&

Ò, TóÀ&ÒÏL°Ä>´��ÑÑ>6m', �

�LED3�½õÇeó�. �
©Û1�ÝXÚ1

UÄ÷v�¦, Äk�(@LEDóÀ°Ä>´´

Ä½, eæ^	�ó��ª, ��(@óÀu)ì

´Ä½, éd·�?1
¢�ÿÁ. 3ÿÁL§¥,

	�&Ò�Ñ\&Òæ^dOrtecúi�óÀ�

)ìP1010Jø�IONIM&Ò, Ùó°�40ns, c

�÷�m�u3ns; LED°Ä>´ÑÑ&Ò�þ,�

m tr <10ns,eü�m td <30ns. éóÀu)ìÑÑ&

Ò!LED°Ä>´&Ò?1ÿÁ�(JL², T1

XÚó�½, UéÐ/÷v�Ý�¦.

ã 2 ¯óÀ°Ä�nã

3.3 �õÇLED�Y5UÿÁ

T�Y´3&ÿìü��üà1�þS���

71LED1, LEDæ^¯óÀ>´°Ä, LEDuÑ

�71DÑ�1�¥, Ü©71²L��ò����

ü�,�à�1��PMT�É, dd���ÌÝ

��m&E±�¤�Ý. T�Y`:´LED1ÏL

¯óÀ>´°Ä, &Ò�A¯, ¿�LEDN´�½3

ü�üà�1�þ, óÀ°Ä&ÒÏL[��ë��

LED. Øv�?´éJiÿ1�½5, XJéz

���LED1?1iÿ, Ù¤��é�p. �ïÄ

T�Y��15, Äké�LEDì��½5mÐ


�[�ÿÁïÄ, wÙ´ÄUéÐ/÷v1�ÝXÚ

1��¦.

À^�ÿÁé�´É²¥»1>úi)���õ

Ç²ÞÃl÷X�71LED, TX��LED71Å

���´459—485nm
[13]

. æ^¯óÀ>´°ÄLED,

^1>�+R7724��ÖÑLEDuÑ�71. Ù¥,

LED°Ä>´ó�3	�Ñ\�ªe, ÙÑ\>u&

Ò�P1010Jø�IONIM&Ò, ó°�40ns, ªÇ

�10Hz, R7724�LEDÏL�íÍÜ. LED1ÑÑ

½5ÿÁ>fÆµãXã3¤«.

ã 3 LED1ÑÑ9½5ÿÁ>fÆµã

�©Ûü��LED�1ÑÑ½5Ú�N�m

��É, 3�Ó�ÿÁ^�e, ÿÁ'�
�Óa.

�ü�²ÞÃl÷X�LED.

ÿÁ(JL², Ó���õÇLED1ÑÑ��m

�ÞáØ���. ã4�Ñ
�LED1ÑÑdQDCÈ

©�>ÖÌ�¸��êÞá, Ù¥, LED01�ÞáÌ

Ý�2%, LED02�ÞáÌÝ�3%. ã¥î�I�ê

â©�©ã?n�[Ü¤�Q��IÒ, ½�n)�

ØÓ�mã�ãê8 (ã5!ã6î�I¿ÂÓ). Ó

.Ò�LED�N�m1ÑÑ�k���É, Ly3¸

�����. duóÀu)ìÑÑ&Ò!LED°Ä>

´&ÒÄ�´½�, Ïd, ±1>�O+ÖÑLED

�71&Ò¤¼��QDCÈ©ÌÑy��ÄÚÞá

Ì�´du�õÇLEDg�1ÑÑÞá¤Úå, Ø

ÓLED�m��N�ÉÌ��ûuÙ��ó²L§.

æ^�õÇLED��ÍÜ�½3¥fpü�üà1

�þ��ÝXÚ�Ydu�3�Ng�Þá��!�

N�m�ÉL��Øv�?, T�YJ±÷v1�Ý

XÚ�¦.

ã 4 LED01�LED021ÑÑdPMTÖÑQDC

È©Ì¸�Þá
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3.4 �õÇLED�Y5UÿÁ

T�Y´±�õÇ71LED��1, ¦Ù3¯

óÀ�ªeó�, ¤u�71²L�íÍÜ�[1n,

2d1nòÙ�\�ü�üà1�. ��, Ü©71

²��ò��DÑ�ü�,�à�1�¿�1>�+

�É, l�¤�Ý. T�Y�`:´�±~�1

�ýéêþ, l��B/é1ó�G�?1iÿ.

�, =¦11ÑÑUC, ��±ÏLiÿ&ÿì

P¹�ÌÝ&E�±?�. 3)û
�õÇLED�¯

óÀ°Äù�¯K�, é�õÇLED15UmÐ


�[�ïÄÿÁ, ±ØyT�Y�´Ä�1.

·�À^
¥»úi)��3W71LED, Ta

.LED1Å���´465—485nm
[12]

. ÄkéÙ1Ñ

Ñ½5?1ÿÁ, ÿÁ�nëwã3. ÿÁ¥, æ

^���»�1mm���1nòLED¤u�71�

\�ü�1�¥, ,�à�PMTÖÑ1&Ò. |^þ

Uìü�é3W71LED?1��mÿÁ, (JL²

3W�71LED1ÑÑÄ�½, &ÒÌÝÐ°½Ä

�ØC, ÞáÌÝ�u0.5%. ã5�3W71LED1

ÑÑQDCÈ©ÌÞá9Ð°ã.

ã 5 3W71LED1ÑÑQDCÈ©ÌÞá9Ð°

d	ÏLé3W�õÇLEDEéÄõg�ï

Ä, Ù(JÐu1%. ÏLé1þ!5�ÿÁ, Ù(J

UéÐ/÷v1�ÝXÚ��Ý�¦. 3¯óÀ°Ä

ó�e��õÇLED5U�UéÐ/÷v1�ÝX

Ú��¦. nÜ5d'õ�¡Ï���Ä, T�Y´

¥fp1�ÝXÚ��ZÀJ.

3.5 þUìÐÚ�Ý(J

3(½
Äu¯óÀ°Ä��õÇ71LED�

¥fp1�ÝXÚ�Y�, ±¥fpþUìü��é

�, éÙ1�\�ª9�11n©O?1
ÿÁïÄ,

(á
¥fp�1�\�ª�31�þ����Z�

1�\�ª, �11n�φ0.2mm��=1n.

3dÄ:þ, é¥fp&ÿìü�?1ÐÚ�Ý,

ÿÁ(JL², lü��à�\1, ,�àdPMTÖ

Ñ¿dTDCP¹��m&ÒÄ�½, ÙÌ�Ú¸Ð

°Ñ��½, Ì�ÞáÐu0.4%, ��X�m�í

£Ä�½. ÐÚ�Ý(JL²Äu¯óÀ°Ä��

õÇ71LED�¥fp1�ÝXÚ�Y´��n�

��«�Y.

éu��¥fp1�ÝXÚó, e�^���

õÇ71LED, éJ(��1n�m�1þ!5¯K.

�d, ·�[òæ^(��Ó�A�Õá1XÚ.

ã6�Ñ
ü�1�ÝXÚ��¤«¿ã. LED�

1nå�m��íÍÜ. 1nå�à²L�1¿;�

�½3�å�É5gLED�71, ,�àz�1n©

O�¥fpü��1�ë�. d	, 1nå¥ý32�

1n±iÿ1�ó�G�±915U�Cz. Ù

¥, ��1n�iÿ&ÿìkÅÀæ¬ÍÜ, 3kÅ

Àæ¬�,	�àÍÜ1�4+ (PD)?11&Òi

ÿ, ,	����^.

ã 6 ¥fp�ÝXÚü�1�¤«¿ã

4 (Ø

�©é¥fp1Æ�ÝXÚ�À�Y��15

?1
ïÄ, (½
¥fp1�ÝXÚ��Y. T1

�ÝXÚòæ^3W�71�õÇLED��1, ¦

Ùó�3¯óÀ°Ä�ªe, Ó�|^1nò1&Ò

�\ü�üà�1�¥±¢y�Ý. ÐÚ�Ý(JL

², T�Y´¯&Ò&ÿì��«5d'�p�#.

�Y.

a�¥I�Æ�pUÔnïÄ¤½�1ïÄ
�

õgkÃ�?Ø.
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Study of the LED Based Light Calibration System for

Neutron Wall Detector *

YU Yu-Hong1,2;1) XU Hua-Gen1 ZHAN Wen-Long1 XU Hu-Shan1 SU Hong1 LI Xiao-Gang1

SUN Zhi-Yu1 XIAO Zhi-Gang1 HU Zheng-Guo1 GUO Zhong-Yan1 WANG Jian-Song1

CHEN Ruo-Fu1,2 FAN Rui-Rui1,2 ZHENG Chuan1,2

1 (Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

2 (Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract The light calibration system is one of the key components of Neutron Wall detector. It is used to calibrate the

electronics and to monitor the long-term stability of the detector modules. With the detaile investigations, a calibration

system with high-power LED (3W) driven by the fast pulses has been carried out. It is also tested together with the

detector module of the Neutron Wall and the result of the preliminary calibration demonstrates that it fulfills the needs.

It’s a new design proposal to the light calibration system of the fast scintillator detector.

Key words HIRFL-CSR, RIBLL/, neutron wall, LED light calibration system

Received 29 September 2006

* Supported by HIRFL-CSR Project (Lanzhou China)

1) E-mail: yuyuhong@impcas.ac.cn


