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• -.�/0��1������2345 63789:;<==>>

?@A� BCDE!" /1- F/- 9:;<GHIJ KL

MN

• O�9:/-P�0��Q�<*R�ST P�0UVWX�Y3Z

[ \P]^_`Q�"�ab cdef�2g

• 9:;<�LThi/1- F/- j3BCkl�DE

• �m/-�n3LT

J/ ψ �� ���2—3���5000�	
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• Linac �� 205m Storage �� 240.4m

• �BES��� e-�	
� e+ ��
	

• BEPC�
�� e+��(1.3 – 1.5GeV)  →  e-�� → ���
��
����(ramp up) → �� → ���� → ����

• ���� ���!"#

e+/e-BES e+

e- Target
Linac

E
N
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BEPC���� �$ %&L'()*

• ()* = l•σ 
 l +,%& nb-1s-1 or  pb-1s -1 σ -./0 nb or pb

barn 10-24cm2 nb 10-33cm2 pb 10-36cm2

 12%& L=Σl•t nb-1 or pb-1

• �J/ψ3 σ~2500nb 4 l=2•1030/cm2/s 5()* = 2500nb
• 10-33 •2•1030/cm2/s = 5/s  (5 Hz)

• +,%& l = fN+N-/4πσxσy  = CfI2/σxσy

  C~3.11•1036 N+ N-6e+ e-7 I(A)6�$ σx, σy6�

8���9x y:;<=> f6?�(e+ e-)��@*
=1.25MHz ���A6802ns

• BCBEPCDE 3F%&G����<HI l ~ Eb
4

 �J/ψJ  l ~ I2   (ΣI<20mA)  l ~ I   (ΣI>20mA)
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BEPC���� ����(�K&),���&

• ��
��������� 
����J/ψ, ψ‘�
����� ��
�� ��J/ψ, ψ’��

• ��
�!BEPC"#$%&'()$
�*�
+,-.$
�/�0��1� 2%J/ψ  ψ‘3
4560378�0��
� 3459 ,-.
:;<=
�*0.2MeV >?@45

• ��A�B�CDEFG ��TOF9H�IJ
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BEPC���� ��LM
• NOPQ<12%&

– Ropqer
stu
vwx yzA�(�HV
/{| Begin  RUN), h
(}, ~(} (}wR

���

– �.��wx����
�@�����wx

����w ���/

-wx _^�� �

.�`��

R7

�� ST

%

&

���UVWXYZ�LM [�
$\],^_`,

I = I0  e-t /τ,  τ6LM ab>,

• BESR7 .cd�efg=12

%& Zhij��k��l %

&Pmnop=
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T he maximum hadron rate in 1992 is ~3.1Hz
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BEPC��������	�
 (at J/Ψ)

BEPC��
BES����	����� (at J/Ψ)
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• 9:;<6F)����!"�� 6F��������

• 0B���� �������w BES HV�� l��
– 6@¡���er
 ¢�£�HV
–  ¤����¥ HV¦§ l��
– �¨st@B©ª��£�HVwh«��

• 0¬4­���®l ¤����¥30–40¯�°����®l
• 0±²���³´µ¶ ·¸�¹º»¤�¶ ¼¶wx ½����

�

•  ¾¿ ���!"w ©ªN¿ÀÁoÂN ¸����
 ¾Ã!

Ä �ÅÆÇ TCB1 h£�w N¿ÀÁoÂ�¬È 15¯É
Ê
¾� Ë6�Áo

• 6�ÌDE°Í

– 8�9	:;<=>
– ?:@A ��BCD"EFG HIJ�KL(	MNO)
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����BES-II

• ��qIr
• stIr
• 7CuRIr

•PvIr
•wxIr
•yz�{Ir
•W|}~Ir
•��Ir
•� � �Ir

� 6� �� 7�
� 480�
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BES&'()*

ÎÇ ÏÐ 4 KGÎÑ

VC �ÒÓ(r, Ô Õ

MDC vo P dE/dx Ö×Ø� K P

TOF( Endcap, Barrel) �Ù"wx t Ö×Ø� ,K P

BSC, ESC �«o E �Ú(r, Ô Õ Ö×Û����

Muon Counter �Muon�Ú(r, Ô Õ Ö×Muon

ÜÇ(Magnet Yoke) ÎÑ§Ý Muon���Þßà

LUM(áâ) �oáâ ãäG
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• ö±òóôõ�Ýôõì�

÷øù ÷¾"-úû�-.

 �� üý#$%þ(

• e���st¾"�®

• åæer%�wxO�ãè
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• ���,()��'��
• v�n� ��� ���
� Beam Gas ����

��

• ,� ���,^6��

� ,^�¡¢?£��¤
¥<Pickup¦§¨© 	ª

«¬TOF��q �­«¬

��Ir

• st®¯° ±�R7®¯
²³´stIrOncallµ¶
·�
 ¸µ¹º

������������

��������������������

LEVEL 1

LEVEL 2

LEVEL 3

BADC

��� ��� ��� ��� 

y

y

y

no

no

no

reset

start

!"�!"�!"�!"� #$%&'#$%&'#$%&'#$%&'

0

1.25MHz

3KHz

25Hz

15Hz

0.24%

6 10-5

15%
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• -.�/���¤Ä¯�

• VME¥�% _w�� 	


• ��% ¤Äst�LT�â

– PQR
– ()ST
– UVWXY
– WZ[\
– ]^XY_[\
– G`a�
– BEPCb+cd
– efNg
– h.ij^
– kl_mnop
– qr

��q
CAMAC, FASTBUS

VME»ª¼½¾
8mm

DEC Alpha Server
¥¿¼
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BES45'(

• À��ÁwIr
• Â9ÃwxIr
• Ä¡2Å
• �ÆÇÈÉÊ~¢

�Ir wxË2

VC 50%Ar+50%C
�
H

�
+Ì��Íw

MDC 89%Ar+(10.0±0.5)%CO
�
+(1.0±0.2)%CH

�

BSC 80%Ar+(20.0±1.0)%CO
�
+N-C

�
H

��

ESC 34%Ar+(66.0±3.3)%CO
�

Muon 90%Ar+(10.0±0.5)%CH
�

��
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Slow Control '(
• 
�st

– stumv
– wxmv
– !:yzmv
– efmv
– u{mv
– |}~�_|}h�mv

• HVst
– CAEN SY127
– �$�� S�14�
– MDC HV�PC�Ng ��

�VMENg

• ÎÇ��st

– |�h��
– h��O�
– |}h���z?
���^

• 5���st

– !:� �^

– h.i���^
– ��.����^

• ÎÑ

– �|���
– ����

• ��� �st

– ��z ~� z� |}h�

h.ih�

– � h.i�� !:�(�
� !:h.i���
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3�67

• &'(�
– J/Ψ�� >6K�3L�� M�� CN	


J

– J/Ψ  Ψ‘3745 6037 �0��
�

• )*+(� ,-./0

• 123456(� 789:(� ;
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J/Ψ  Ψ(2s)89:

1.842 1.843 1.844 1.845 1.846
0
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�

xc=1.84445±0.00005
 w=0.00139±0.00014
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BES��;<=7
• �� ¡O"¢DBC£¤¥¦S§¨ ©ª�«��)¬ ­®BC�@�
� ¯`�°±² ³´µ£¤¶·�M� BES ¸¹º»¼���

• BES��½BCD 	¾ �� ¡O¿�OOÀ¬ÁÂÃ BCBES��
ÄÅ Æ+ �Ç©ª�«��)¬ ÈGÉª�����

• ª��BCD ÊË��)¬ÈG���;4 Ì{ Í�ª�� ¿¶·�

£¤ �ÇDÎÏ�"§ÐÑ FGÒÓÆ+ ÒÓJ� ÒÓ?�ÄÅ Ô

ÕÆ+

 *!Ö×ØmÙ½BCDÚFG ©Ûcd��kÜ ��)¬

���ª½ÝÞm

• OnCall DÎ �¥.��� ¥¨ßBCDàáG�DÎ â"§¨ßãäÖ

× �åDÎÏ�æç` èéêéë Ï�ÐÑ

• �åDÎ BESì���Î �O íO h.iO_��ì�îï ©Ûð

åg ©å²Ï3-4D ©åñ�D��åò �åòæ�å`ØáGBCD

• ��u{¨ß�½{�BC�å ©å�D

• h.i"�DóBES�ô�å "§h.iÖ×óh.i.¨ßOncallDÎõ¨
• �½{��òBC�å²Ï �ö²÷ øù ú`DÎ¤/

• �½{�BC��ûü_ýþ|� �� KL NgO �pO��
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• h.ij^ ©Û	��� ���efÃ�h.ij^�« �	h.iÒ

Ó
� 	���Ã¶��efÆ�
 �W

• ��Æ+ 	¶·� ä��ý ¶ef Æ+ ��UVW �	ÒÓ
�

• a�(Monitor) ©ÛMå��«u{MonitorÆ+ �W

– ��MDC BSC¿ESC ¶��»��a�±Oef Æ+ ���ïÒ

Ó
�

• a� cd]^ o��

• é`a�Pã�_Pã¥G�� ©«��ýcd�«Pã¥G��

• 
È��ef æ�	����¿q�`�ef� ��hf a�efb+

kl �7mv

• 
È!/¿��RUN Control �"RUN TAPE# |��kÜ |�$%`

&'�c

• a�Æ+ÒÓ
� "�ò`��Pã �]^cd mn(Ü
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• �)	~)([\¿¥.¨ß�UVW �	+ËÒÓ
� *åq�«()

UVW

• ÔÕRUN SUMUARYÔÕ¥� ()+ ]^+

• ,��)-.[\ ��!:;(Ü

• a�|�h�h�¿|�� ©å�«/� cdh��kÜ

• !:� �^ ����^cd ©å�«

• 
012^ (30.0+0.5)%
• �34O�^ 5h�

• 
È�	mv ��6â�7

• HI�åcd¿¥7KL

• 89¥7:;(Ð�7 Jh wv+
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�	?@!�A——BC
• <=��>?�@��A���BC
• DEFG� HIJKHL��M,� N

OP�,�MQ�RSPTU��A RS

�KVWXHY� Z�[�A\]WX

• ^_�`a�bcd
• HIAEefg��hijkl�ij
• mn��hop qrsgptuv wx

y z{|;
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• ;�DE����DE�'N� Y���4�DE�� yz� �

��� �w!!""K;
#

• ;�DE $
Áo% )�¾¿&��3ý Áo�o

•  klDE
– mv¨ß mv�7 �<=��� ��>"¥7mv¨ß ��|�
h.i stu{ ?@mv+ èi¬�	�A$¨ßmv B/Cmv
3D�7 ØE2�z h u � |�h� �34O��+§�

�ÐÑý"s�F*GH����

– 
È��ef æ�	����¿q�`�ef� ��hf a�ef

b+kl �7mv

– 89¥7:;(Ð�7)@ Jh wv+ :;(Ðý 	��D;

�7ý I�mÙ��BCDÚ*J!/ KëLM�NOFàPQ�	

�Ö×_`mÙ��BCD

– æ�R/h.iS� h� hT+

– ,��)-.[\ ��!:;(Ü
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• 9:;<�®@'(�A� @B©ªDE Ê) ¤BC-.*o¥

+¬F/-

• h�,�-.©ª!"Z[(HV ÎÑ òóZ[') �w��é/


� HV0�tripw Ê1�4 2­ 0F­trip�
#!""K;
÷Oncall��

• ���3â45

• ������ ��«o áâ ãäG

• 45òóôõZ[ �g	6òó7

• ��ÎÑ�����ÎÑ9 7:8­9g 	6��x��

• ?@uv�A�RUN Control �¹RUN  TAPEè Î
%�� Î


:; <	

• ��/-P=?> �'?wx'òó 'áâ	6 
}��

• �@¤Äb�AB���st�CDE ôF-.P=?>

• 45RUN SUMUARY 45�GH �b- �b?â áâ'

• IJ�� ?KLMâ�NO�o
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• YW����}� ~������� �

�����

• ���h���� � ��Mk���

����ETU��

• @E������ ��WX�� @ET
 ��>?�MOncall��
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• �.!"�� ���	6

• 9:;<

– �åcdÉ(LOGBOOK) ¤U Æ+cd

– RUN  FORMK ©RUN�«
– qrRUN SUMMARY ()ò^K

– PãX+�K ©«��ý�«

– |}h�cdK 	h�� ©å�«

– ûüb+(|} z� MDCVWX�^ 
01)cd ©å�«

– ��!:� �^Ô� ©å�«

– qrUVW *åYZ

– h.ij^¿�
W [å

– u{MONITORW Må
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�	IJ KL �
• 9:?PQ

– \þK
– ��ßXK(]^
– �å±Ý
– VC%u`�

• RÄCDE -.ÏÐQ

• ��st��ES Oncall;<
• IJ9:

– u{cd(�u{�åÎcd) ]±`�«

– u{�SSTmÙ ©ª]«

• ��BCDcd

• _`¿��"§��(¥��� ¥¨ß)�NgO a ib¿Õc


