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Á� 3�®�K>féEÅ��\�ì¢�åþ?1
BES0 �1�mOêì1:1�.�å6ÿ

Á. |^Äþ�800MeV/c�>få, éA^ØÓ�Cá�(¾�ÚTyvek)�ØÓðcN(BC408Ú

EJ200)��m©EÇÚ1DÑP~�Ý©O?1ÿþ, ±¾��CEJ200��ZÀJ, Ù���m

©EÇ(IO �)Ðu90ps§��BES0��O�I.

'�c âf�O �1�m&ÿì ��ðcN �m©EÇ P~�Ý

1 Úó

�®�K>féEÅ(BEPC)9Ù&ÿì——�

®Ì¤(BES), g1989cï¤±5, ®¤õ/$1
�

õc, ��
Nõ­��Ôn¤J. �®�K>fé

EÅ,?ó§BEPC//BES0 �3?1, BES0 &

ÿì5Uò'BES/k���Jp.

�1�m&ÿì´Ù¥���^5ÿþ�>âf

�1�m�f&ÿì, ÙÌ�õU´ÏL¤ÿþ��

1�m&E, (ÜÌ¤£¿ÿ�âf�ÄþÚ»,,

l
EOâf�«a; Ó�§�ë\1�?>u�À;

��±|^�1�mOêìÂ¥ü��m��m'X

5üØ�»��..

BES0�1�m&ÿìOyæ^V��Y: V�

��ðcN, ½����ðcNÚ��CCT, Ù�

O�I�×Üü�TOF���m©EÇéuÄþ�

1GeV�µf�80—90ps
[? ]

. ��ðcN�1�m&

ÿìäk(�{ü, &ÿ�Çp, �A�m¯, EdB

¨�`:. 3�1�mOêì�ïE¥, 1:1�.�å

6¢�ÿÁ´7Ø���Ú½. �©0�3BEPC�

�\�ì¢�å²�þéBC408, EJ200�ØÓ.Ò

�ðcN5U?1ÿþ�¢�C�9�A�¢�(

J.

2 ¢�C�Úÿþ

2.1 ¢�å²�

BEPC¢�å²�Jø�\�âf�>f!�

fÚπ0f, §�´d��\�ì�Ñ�1.2GeV�>

f(ªÇ�12.5Hz)�q�)�, \�âf�Uþ!�

�!uÑÝ9\�âf«ad�X�^c5���.

¢�¥À�Äþ�800MeV/c�>f��\�âf.

ã 1 (a) ¢��e¥�&ÿì©Ùã; (b) �1�

m&ÿì1:1�.�(�ã

¢��e¥�9Ï&ÿì9ÙõU�(Xã1(a)):

a) �Ô�Å&ÿì (C1)«©>f!�fÚπ0f
[? ]

;

b) ðcN&ÿì (S1, S2)�Ñ¯�>u&Ò; c) õ
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j�'¿ (MWPC1, MWPC2)�Ñ �&E, ÙY

²��þ°Ý�0.5mm; d) p°ÝðcN&ÿì

(T01, T02, T03 ÚT04)|Ü�Ñå©ë��m.

3ÿÁ�.c>k��Yp, §Uk�¶-�..

2.2 1:1�.Ú>fÆÖÑ

¤ÿÁ�.�(�Úº��BES0×Ü�1�m

&ÿìz�ü��Ó(�k88�ü�), �¡��1:1

�.(�ã1(b)). ¢�æ^VàÖÑ, 1>�O+À

^�´HAMAMATSU)��°[��.pOÃ|^

1>�O+R5924. 1>�O+ÚðcNæ^�íÍ

Ü(Bu'�ØÓ�CÚðcNá��m��É), \

� ��å©:´±�.�Üà�å.

êâ¼� (DAQ)Ú>uXÚXã2¤«. d>u

&ÿì (S1, S2)!âf�O (C1)ÎÜ��Ñêâ¼�

XÚ�>u&Ò, 2ÏL^�ÀJäk �&E�¯

~��k�¯~. >f3ðcN¥�ÈUþ
�)F

1, F1ÏL3ðcN¥���DÂ!ðcNL¡�

���Ú�C������L§DÂ��ÿ�.üà

ã 2 >uÚÖÑ>fÆ>´µã

�1>�O+. 1>�O+òÂ8��1f=z�1

>f, ¿�?1��, /¤>6óÀ&Ò. &Ò÷Ñü

´, �´²Lc÷þO^uÿþ�m, ,�´²L·

�P~, ^uÿþÌÝ(Ï�3Ã^|eT1>�O+

�OÃé�, P~�·uADCÿþ). ÏLc÷þO

ÿþ��m¬�XÌÝ�Cz
�)�m�Ä, |^

���ÌÝ&E�±?�ù��m�Ä. du^5ÿ

Á�.5U�>få�å�'��, Ù�»�6cm, 


\� ��©Ñ¬�5�m�Ä, ÏLdMWPC­

ï�Ñ�\� �&E5?1?�.

ÏLdXÚ�±��Xe­�¢�êâ: a) TOF

�.üà�1>�O+¤�Â�&Ò��m (TW, TE)

ÚÌÝ (AW, AE); b) ë��m tT01
, tT02

, tT03
Ú tT04

,

d§��±�Ñ²þ�më��; c) dõj�'¿�

�� �&E�±í�Ñ\�>fÂ¥�ðcN�

 �.

3 ÿþ(J�©Û

3.1 TOF�m©EÇ©Û

BES0þ��1�mOêì��m©EÇÉõ«

Ï�K�, Ùo��m©EÇ�L«�
[? ]

σ2 =σ2
TOF +σ2

bunch-time +σ2
bunch-length +σ2

Z-position+

σ2
electronics +σ2

expect +σ2
time-walk ,

Ù¥σTOF �TOF����m©EÇ. éu¢�ÿþ

�1:1TOF�., þª¥Ù¦���z�Ú��60ps,

�1�m&ÿì�©EÇσ Ì�´dσTOF û½�.

å6¢��ÿþ�´TOF���m©EÇσTOF .

�â²�úª
[? ]

:

σTOF ≈

√

(

1

2.35

)2{

τ2
scin +

[

n(n−1)L

2c

]2

+τ2
PMT

}

√

Npe

.

Ù¥ τscin ´ðcN�P~�m, L´\�âfÂ¥ð

cN� ��1>�O+�ål, n´ðcN�ò�

Ç, τPMT ´1>�O+¥1>f�Þ��mÞá, Npe

´1>fê. Npe �ðcN�1��!þÝ!P~�

Ý!1DÑålÚ1>�O+�þf�ÇÑk':

Npe ∝
∫
N0(λ)Lte

−L/Laε(λ)dλ .

Ù¥λ´1Å�, N0(λ)´ü þÝðcN�1��,

Lt ´âfBLðcN�þÝ, La ´ðcN�P~�

Ý, L´\�âfÂ¥ðcN� ��1>�O+�

ål, ε(λ)´1>�O+�þf�Ç¼ê.

�âþª, BES0�1�m&ÿìü�TOF��

��m©EÇ�ýÏ�90ps´�±���, �IÏL

�å6¢�5�yÙ�15.

3.2 ¢�êâ?nÚ©Û

Äk, éu���¯~���?1çÀ, ùpæ

^
±eÀJ^�: a) �Ø>fåÂ¥��ðcN

� �ål¥% ��u3cm�¯~; b) duAÛº

�ÚþÝ��Ï, p°ÝðcN&ÿì�&ÿ�Ç�

�70%, ÏLé�mÌ���, �Øvkk�ë��m
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�¯~; c) éÌÝ (AW, AE)���, ÀJüâf\�

¯~.

�¼�TOF�.����m©EÇ, I�éÿþ

��¢�êâ?1Xe?�:

a)  �–�m?�: \�>få�1�'�©Ñ,

\� �3Y²��þ�Ø(½¬�5ÿþ�m��

Ä. ¢�¥ÏL\� �Ú3ðcN¥1�²þDÂ

�Ý5?�ù��Ä. Xã3¤«, �.üà�1>�

ã 3 DÑ�m�\� ��'X

O+ÿþ���mÚ\� �Ä�¤�5'X, �±

^²þ�Ýù�Ônþ5£ã, d¢�êâ[Ü��

13ðcN¥�²þDÂ�Ý�65ps/cm, ù�(J

ÚÙ¦¢����(JÎÜ
[? ]

. 2|^õj�'¿�

��\� �Ò�±?�du\��Ø(½�5��

m�Ä, ?�æ^∆Tposition = A+Bx, x�\� �.

b) ÌÝ–�m?�: ÏLÿþ�ÌÝ, |^�m

ÚÌÝ�Cq'X�±[Ü��?��m∆tA , Xã

4(a). ?�
[? ]

æ^∆TQ = C+D/
√

Q.

c) ë��m: d4�p5U�m&ÿì�Ñå©

ë��mT0, Ù�m�Ä�54.0±1.4ps.

ù�Ò�±��¤I���1�m:

T1 =TW−T0−∆TpositionW−∆TQW ,

T2 =TE−T0−∆TpositionE−∆TQE .

éT1 ÚT2 ?1pd[ÜÒ�±���m�Äσ1

Úσ2, dØ�D4úª�±�Øë��m�5��Ä,

���m©EÇσW ÚσE, �Ò´üà����m©

EÇ.

ã 4 (a) �mÌÝ'X; (b) ¾��C�ðcNEJ200, VàÖÑ{����m©E; (c) ü«��ðcNEJ200Ú

BC408��m©EÇ'�; (d) ðcNEJ200^ü«�Cá�¾�ÚTyvek��m©EÇ'�

düàÖÑ��mÏLØ�°Ýÿþ�{\�O

�
[? ]

, �±��VàÖÑ��m©EÇ, Xã4(b)¤

«. �m©EÇ�\� ��C1>�O+
CÐ,

üà\�²þ�����m©EÇ¥y¥m�
üà

Ð�5Æ. Û¾���C�EJ200.ðcN����

m©EÇÐu (87.9±3.9)ps.

ã 4(c) Ú 4(d) w « 
 Ø Ó � ð c N(BC408,

EJ200)ÚØÓ��Cá�é�m©EÇ�K�, d

ã�±wÑ: a) éu�Cá�: �'Ù¦�Cá�, Û

¾��k�Ð��m©EÇ, U
���O�I, 


Ù¦�Cá�K�L�O�I; b) éuðcN: EJ200

�m©EÇÐuBC408. P~�Ý´ïþðcN5U

�­��I, ¢�¥éÙ?1
ÿþ. 13ðcN¥

DÂCq÷v�êP~5Æ: N(x) = N(0)e
−

x

λ . Ù¥
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N(0)�x = 0�1fê; N(x)�30�¥DÂx�Ý

����1fê; λ�1fêeü�Ð©1fêe−1 �

��DÂål, =P~�Ý, §��K�1�DÂÚ

Â8, l
K��m�ÿþ. du�ÓUþ�>få

3B��ÓþÝ�ðcN�, Ù�ÈUþ���A�

�Ó, ¤�)�1fê���A��´�Ó�, |^

ù�5Æ, �±ÿþðcN�P~�Ý.

ã5w«
þã�P~5Æ, 3ã¥^g,�ê

P~[ÜÒ�±��P~�Ý(ùp��Ä
ÚOØ

�). L1�Ñ
ü«á�Úü«�C�P~�Ý�ÿ

þ(J, �±wÑTyvek�Ck|u1�DÂÚÂ8,

EJ200.ÚBC408.��Øõ. duTyvek´û��

á�, 
Û¾��´º¡��á�, ¤±Tyvek�C

k|u1�DÂÚÂ8, �Ó��m©EÇC�.

ã 5 üâf\�¸ Ú\� ��'X

nÜBES0 �1�m&ÿì��O�Ä, ÀJÛ

¾���k|u���O�¦.

L 1 ØÓ�Cá�ÚðcN�P~�Ý'�

Û¾�� Tyvek�C

BC408 (431.7±7.9)cm (492.0±9.9)cm

EJ200 (443.4±7.3)cm (515.5±9.8)cm

4 (Ø

3TOF1:1�.�å6¢�¥, �m©EÇ�\

� ��l1>�O+
C�, \�²þ�����

m©EÇ¥y¥m��
üà'�Ð�5Æ.

l¾��Tyvekü«�Cá�'�5w, ¾�ä

k�Ð��m©EÇÚ�Ð�P~�Ý, ù�<y


­.þ�Ü©�1�mOêìÑæ^¾��C;

Tyvekk|u1�Â8, ¤±éõ ­uÌÝÿþ�

&ÿì~À^§���Cá�. ü«��ðcN�',

EJ200�BC408�P~�ÝÚ1���C, ÿþ�(

J��[Jø�P~�Ý�4m�Î.

é u Û ¾ � � � C � EJ200. � � ð c N,

ÿ þ � � � � � � � m © E Ç (ð c N ¥ à) �

(87.9±3.9)ps, ��O�I�C, ù`²BES0TOF

��O´Ün
��±���.
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Beam Test for a 1:1 Module of Time of Flight Counter of BES000
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Abstract A 1:1 module of time of flight counter of BES0 is measured with the test beam of BEPC. Using 800MeV/c

electron beam, the time resolution and attenuation length of light transition in plastic scintillators, BC408 and EJ200

packed with Al foil and Tyvek paper, are measured respectively. The optimum choice is EJ200 packed with Al foil. The

measured time resolution of less than 90ps may satisfy the BES0 design requirement.
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Key words particle identification, time of flight counter, plastic scintillators, time resolution, attenuation length


