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Á� �éBES0 àXTOF�ï��Y, �OÚ��
AÏ�.�ðc&ÿì. ïÄ
1>�O+

(R5924)Ú��ðcN (BC404, BC408, EJ204)�5U. ÿþ
A«�Cá�éü�ðc&ÿì�¬1

Â8Ú���m©E�K�. ¦^800MeV¢�>fåé&ÿì�¬�ÿþ(Jw«, æ^EJ204Ú

BC404¬NÙ�m©E�u80ps; æ^ESRá��C�¼����ÑÑ&Ò, Jp
&ÿì�5U.

'�c BES0 �1�m&ÿì �m©E

1 Úó

�3ï�¥�BES0àX�1�m&ÿì ({¡:

ETOF)d2×48�÷/��ðcN&ÿì�¤, ål

å6éE¥%1330mm, �ÉÝl0.85�0.95(�ã1).

^uÿþ�>âf3Ì¤£¿S��1�m, (ÜÌ

¤£¿ÿþ�âfÄþÚ»,, ¢y�½Äþ��S

éπ/k0f�©E. �¦��àXTOFXÚ��m©

E��110ps, �)>fÆXÚ�ÿþ°Ý, åì�m

��ÝÚ�mØ(½5, Ì¤£¿�	í½ °Ý�,

Ù¥'�Ü©´&ÿì����m©E, �O�¦�

�80ps[1].

ã 1 BES0 àX�1�m&ÿì(�

Ï~ðc&ÿì���m©EσTOF �ðcNÚ

1>�O+ëê�m�'X�^e¡�'XªL«
[2]
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PMT

Npe
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ª¥ τscin ´ðcN�u1P~�m, n´ðcN�ò

�Ç, L´âfÂ¥ ��PMT�ål, τPMT L«

PMT¥1>f�Þ��mÞá, Npe L«Â8��1

>fê, σe L«>fÆ�m©E. w,, 3ðcNÚ

PMTÄ�5U(½�^�e, XÛJpF1Â8�

Ç (=O\1>fê)´Jp&ÿì�m©E�'�.

§Ø=�ðcN�F1A5, 1P~�Ý, PMTþf

�Çk', 
��ðcN�AÛ/G, �Ká�, ±9

âfÂ¥&ÿì� ��'. ã2´�âETOF&ÿ

ì�O�Y, ðcN (.ÒBC404)�F1Â8�Ç�

>f (Uþ1.5GeV)Â¥ �Cz��[(J. �
U


¼��Z�5Uëê, l2003cm©é&ÿì?1

�OÚïÄ, �éETOFðcNAÏAÛ/GÚ1>

�O+�A5mÐ
õ�¡��[Ú¢�ïÄ
[3, 4]

,

ÏLUõ&ÿì�F1DÑ�ÇÚPMT��m5U,

k�/Jp
&ÿì��m©E5U.
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ã 2 ðcNF1DÑ�Ç�>fÂ¥ �Cz�

�[(J

�[^��: BC404ðcN, þÝ50mm, L¡Ø\?

Û1���. mþ�ãL«: 1.5GeV�>f3ðc

N¥�Uþ�È.

2 R5924 PMT5U

�âBES0-ETOF�O�Y, &ÿìOy¦^

fine-mash1>�O+ (.Ò: R5924), §�Ì�A:

´NÈ��, äkûÐ��m5U, ó�31T^|

eOÃ���2.5×105. �âHamamatsuúiJøT

PMTÄ���Oëê, �Ä�3àXNCBEPC/

�µË����104Hz, X�¦ó��OÃ­½�

�<1%, Ùó�>6���>0.1mA. �âù�Ä�

�¦, ·��O
õ«PMT©Ø>´, ïÄ
k'

�ÿþ�{ÚÿþC�. 3dÄ:þ�¤
R5924

PMT � � ¡ � 5 U ÿ Á, � ) PMT � O X ê (�

ã3), ^|e�OÃ (�ã4), >fÞ��mÞá (�

ã5), PMTó�>ØéSÜ§ÝK� (�ã6)�. ã7

ã 3 R5924OÃ�pØ�Cz

�OXê α=8.32. ã¥�þ��ÌÝÌ. ÿþ^

�: æ^ 137Cs��
ÚCsI¬N. ÏL�1>�O

+9u��)�ü1>f¸'���ÙýéOÃ�

1.45×107 .

´R5924 PMT�ÑÑ&Ò/G, ÙóÀþ,�mÚ

°Ý��ETOFé�mÿþ��O�¦.

ã 4 R5924OÃ�^|rÝ�Cz

ã¥�e��ÌÝÌ. ÿþ^�: LSO¬N (g�¹k

��5��176Lu¿��β-γ?éË�). R5924ó�

>Ø/>6: 2000V/0.29mA.

ã 5 R5924Þ��mÞá©Ù

FWHM = 8.136 × 25ps × 2.354, � Ø > f Æ X

Ú Þ á � FWHM = 460ps. ÿ þ � {: æ ^

CHERENKOVü1f�{
[5]

. R5924ó�>Ø/>

6: 2000V/0.29mA.

ã 6 R5924ó�>ØéÙSÜ§Ý�K�

ã¥I5§Ý=­½�ÿþ§Ý−¿§ (23.7◦C).
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ã 7 R5924�4Ú�<4ÑÑóÀ/G: óÀþ

,�m<1.5ns

ÿþ^�: �»�µfBL2.5cmþðcN. R5924ó

�^�: ó�>Ø/>6�2000V/0.29mA.

3 &ÿì�5U

BES0 àXTOFï��Y¥�½���Ì�¯

K´(½Ü·��ðcN. L1�Ñ
pUÔn¢

�¥~^3«�ðcN (BC404, BC408, EJ204)Ä�

5Uëê. éuù3«ðcNduu�Ì©ÙÑk

ØÓ, éA�R59241Ì�Ak�½��O, üö

òÈ�(JÙ²þþf�Ç©O�0.224(BC404),

0.220(EJ204)Ú0.212(BC408). duETOFðcN�

¬AÏ�AÛ/G, ÙF1DÑ�Ç�âfÂ¥ �

Cz��, Ïd�¼��Ð�m©EÌ�´JpPMT

�à�1Â8�Ç. �[(Jw« (�ã8)éuÓ�

«�C (Tyvek�), BC404ÚEJ204¬N�1ÑÑ&

Ò'BC408��10%. k'��[�{�ë�©z[3].

ã 8 3«��ðcNÑÑ&ÒÌÝ�>fÂ¥ 

��Cz (�[(J)

L 1 3«ðcN (BC404, BC408, EJ204)5Uëê

BC404 BC408 EJ204

1ÑÑ, %ó¬N 68 64 68

þ,�m/ns 0.7 0.9 0.7

P~�m/ns 1.8 2.1 1.8

óÀ°Ý, FWHM/ns 2.2 ∼ 2.5 2.2

1P~�Ý/cm 140 210 160

u�Å�¸ /nm 408 425 408

)��[ BICRON BICRON EJEN

4 å6ÿÁ(J

3þãïÄ�Ä:þ, ¦^800MeVÁ�>få

ééó�3ØÓ^�e�TOF�¬�5U?1ÿ

Á
[4]

. �Ä�PMT¢Só�31T^|e, ¢��é

PMTÑÑ&ÒP~
32dB. ÿÁ¥k�¦^
3«

�Cá�: ¾Ê, Tyvek�C�ÚOrº¡1����

({¡ESR, 1��Ç98.5%), Ù¥Tyvek�éF1D

Ñ�^Ì�´û��, ¾ÊÚESRÌ�´º��. ¢

�(Jw«éuÓ�«¬N (BC404), 3«�Cá��

&ÿì�m©E�,�C (�ã9), �¦^ESR-M204

�Cá�, ÿþ�ÑÑ&ÒÌÝ'Ù¦�Cá���

20%±þ (�ã10). ã11�Ñ
é3«ðcN��m

ã 9 BC404ðcN¦^3«ØÓ�Cá��&ÿ

ì�m©E

ã 10 BC404 ðcN¦^ 3 «ØÓ�Cá��&

ÿìÑÑ&ÒÌÝ

ã 11 ¦^3«ðcN�&ÿì�m©E
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©Eÿþ(J'�. BC404ÚEJ2045Ué�C, þ

380ps±e; BC408��m©E��, 3��Â¥ 

�þ�u80ps.

5 (Ø

¢�(Jw«: 1) ï��PMT R5924���5

U�I�±÷vETOF�O�¦. �Ä�PMT31T

^|eÙOÃk���eü, 3¢S$1¥I�éÑ

Ñ&Ò?1·����; 2) tyvek�ÚESR�Cá�

é�m5U�K��C, �ESRUk��JpF1Â

8�Ç, O�ÑÑ&ÒÌÝ, éÓ�¬NÙÑÑ&Ò

ÌÝ',	ü«�Cá��20%, l
U
ü$1>

�O+ó�>Ø, Jp1>�O+ó�­½5, ò�

1>�O+Æ·; 3) ðcNBC404�EJ2041ÑÑ&

Ò'BC408�10%, 3ØÓÂ¥ ��m©Eþ�u

80ps, ·Ü^uBES0-ETOF. BC404�EJ2045U

�C, �EJ2045d'�p. ã12�Ñ
¦^ESR�

C�&ÿì�m©E�å6ÿþÚ�[(J, Ù¥ÿ

þ(J�)>fÆ�Ä (30ps)Ú>fåÂ¥ �Ø�

�K�. ��[(J'�, üöCzª³Ä���.

ã 12 ¦^ESR�C�EJ204&ÿì�m©E
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Abstract The Endcap TOF (ETOF) of Beijing Spectrometer(BES0) is consisted of 2×48 pieces of trapezoidal

scintillator. Its main physics goal is to realize 2σ π/k separation at momentum up to 0.8GeV/c, and to reach the

intrinsic time resolution of 80ps. In this paper, the properties of photomultiplier tube(R5924) and plastic scintillators

(BC404, BC408, EJ204) are studied, a ETOF module with different wrappings is tested with the beam of 800MeV

electron at IHEP. The results show that the time resolution of an ETOF module using scintillator BC404 or EJ204 is

below 80ps which includes the electronic fluctuation. The ESR wrapping can efficiently enhance the amplitude of the

output pulse and improve the performance of the TOF detector.

Key words BES0, time of flight(TOF), intrinsic time resolution
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