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{��O, Ù¥X?ØÄu�ª���»,Ïé�

{Ú»,[Ü��{, ¿ÏL�[êâ?1ï�{

���5UïÄ. ��, �Ñæ^MdcPatRec�{?

1êâï�Ôn©Û(J.
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1171mm, ��áNCX�cosθ=±0.93. Ì¤£¿÷

»��k43�&ÒÖÑ�, z4�&ÒÖÑ����

�, �	���¹3�&ÒÖÑ�. ¤£¿�¤£ü�

Äu�ü��O, ü���p°�'�Cu1. MDC

æ^¾j�|j, ±ÄíN�ó�íN, ±¦�U/

~�õgÑ��K�. Ì¤£¿S¿�8�&Òjv

k�Ó�ü�ê, 	¿�S3�¶j��zü�&Ò

jk�Ó�ü�ê, ���ü��å:mÀJ�½

��m�Ý, g,//¤
ÃS����¹. ù�;

�
�Äþ»,lS�	o´ÏLCj�/�, �±

UC»,�¢S©E. BES0�^|d��^cJø,

rÝ�1.0T. MDCüj�m©EÇ�O��130µm;

Äþ�1GeV/c�, d�m©EÚõg¥ÕÑ�üÜ

©�z�Äþ©E��O��σPt
/Pt =0.46%

[2]
.

ã 1 BES0 Ì¤£¿�¡«¿ã

3 MDC»,ï�{��nÚ¢y

�>âfBL¤£¿�, �íN0�u)�p�

^, >l�)�>f3>|��^e÷>|����

�4j¤£, |^Ì¤£¿P¹��>âf�íN�

p�^&E, O�âf�õ��p�^�m �, ?

�Ú^ù
�m:?1»,Ïé![Ü���>âf

�Äþ�. �>âf3^|¥�$Ä;,´�mÚ^

�, BES0^|�å6+²1, z ¶���>få6�

��, ¤±»,3r-φ²¡�ÝK��l�. BES0»

,ï§SMdcPatRec�âÌ¤£¿ÿþ���\

�âf½�A�Ô� �Ú��, ¿d�>âf»,

�Ç�»��¤IÔnþ. ^|�þ!5!�>â

fÏL0���>lU�Úõg¥ÕÑ���Aò3

k�ù»,[Ü¥?1?n
[5]

. e¡òéMdcPatRec

¯~ï6§¥�Ì�Ú½?10�.

MdcPatRec»,ï©�»,ÏéÚ»,[Ü

ü�Ì�L§. »,ÏéÄk?1»,ãÏé, ,�

?1»,ãë�. »,ã´�^»,3Ì¤£¿��

¥3e�Â¥ü��8Ü. »,ï©O3��Ún

��m¥?1, 3���m¥?1�»,�ÏéÚ[

Ü, 3n��m¥?1Ú^�»,�ÏéÚ[Ü. ã2

£ã
��¯~ï�Ä�6§.

ã 2 MdcPatRec¯~ï6§ã

3.1 »,ã�ªi;

»,Ïé�{¦^
Äu�ª����{, ù«

Ï,�{áu�N�Ï,�{, éz�Ñ\Â¥?1

Ó��?n, Ù`:´�Ý�¯, O��m�Kþ�

¯~¥�Â¥��ê¤�'. ù«�{Äkò»,�

U�¤Â¥|Ü)¤�ªi;. 3»,Ïé�, òz

�¯~¥�Â¥|Ü��ªi;¥��ª?1��,

��¤õ�Â¥|Ü¤�»,. �E�ªi;�r»

,y©¤��S�»,ã, ,�r»,ãÜ¿�»,,

ù��±~��ªi;�ê8, Jp»,Ïé��Ç.

�E�ªi;�, éÑ»,B����3e�¤

k�U�Â¥ü�|Ü, ÀJÑyVÇ���|Ü.

¤£¿�,|^¤£�m�±°(½ , �´3��

¤£ü�S&Òj�mü>�¤£«´é¡�, Ïd

��¤£�méAuü��I, §�©O u&Òj

�>Úm>���ål� �þ, ùÒ´¤£¿½ 

�“�m�
”5. BES0 ����&Òj��O��

m��ü�, ù�Ò�±ÏL�>½m>��j�Â

¥�¹, ?1&Òj¤£ål��m½ . �ââf

¤£���Ú&Òj��é �, (½Â¥ü���

m�
�ª, �;�“�
”�ªi;. i;¥���

�ªÚ���»,ãd��¥�8���&Òj|¤

�&Òj|�¤ (�ã3). ���ªi;küa��

�ªµe�¦����¥�4�ÑkÂ¥, ¡�4Â¥

���ª, k8«|Ü; e��¦3�kÂ¥, ¡�3Â

¥���ª, k22«|Ü. Ó�4Â¥Ú3Â¥�ªk

Ù�A�eZ«“�
”�ª, ^u?1j��m�O.

ã 3 ��¥»,ã�Ø«¿ã
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3.2 »,ãÏé

�ª��3��¥?1, ±Ïé�¶j��Ú�

j��¥�»,ã. Äkòz���¥�dS�	

12���ë��, �g�ë���z�j��ë�

:, À�Ù¦3�¥�Ù¦7���j, duÌ¤£¿

��¥j�ü��3�½§Ýþ�ÃS5, þe�j

3φ���mØ�½´��ü�°, ¤±Uì���

j�� �5�é�Ø, ±�y��jm��m'X.

,�&Òj|¥�8�&Òjþ´ÄkÂ¥&Òò�

N�¤��8 ������ª, XJ����ª�

i;¥�A��ª��¤õK@�T����ª��

�»,ã. z�Â¥&Òj��m�O¯KdT��

�ª�“�
”�ª(½. �Xé»,ã?1��[Ü,

�j�KÝK� r-φ²¡þ, �â�j3 r-φ²¡þ

��:?1[Ü. H{¤kë�:, ?1Xþ�»,

ãÏé, ��òé�»,ãU[Ü��φ���üS

¿��3»,ã�L¥, K�¤��»,ã�ª��

L§.

3.3 »,ãë�

ÏL�ª��é��»,ãòÏL»,ãë��

{ë�¤�½Ú^�»,. »,ãë�3¶j��Ú

�j��¥©O?1, 3»,ëê�ÝKf�mS�

[Ü, ÏL��zχ2 ráuÓ�»,�»,ãë�¤

»,ã|. ¶j��±� �φ0 ÚÇκ�[Üëê,

r¶j��»,ãë�¤�»,. �j��±z0 Ú4

��{��cotθ �[Üëê. Ú^�ë�´3n��

m¥r�j��»,ãÚé���»,ë�¤��m

Ú^�.

3.4 »,[Ü9»,ëê�O�

���»,�Äþ!º: �ÚØ�Ý
�Ôn

þ, ¦^���¦{é»,3r-φ²¡�ÝK�l�

Ú�mÚ^�?1[Ü. ���¦{´±χ2 ����

�8�, Ï¦¦χ2 ����ëê�O�. χ2 ½Â�

χ2 =

n
∑

i=1

(

drifti−docai

σi

)2

, (1)

Ù¥drifti �»,þ1 i�Â¥�¤£ål, docai �

»,þ1 i�Â¥&Òj�[Ü»,3�m¥��C

ål, σi ´»,¤£ål�ÿþØ�. [Ü²Lõg

S�, ?�5�»,ëê��[ÜÂñ, �ª��Ú^

�ÊëêP

P ≡ (d0,φ0,κ,z0,tanλ). (2)

ã4�Ú^�»,ëê«¿ã. Ù¥, �éE:�

ë�:; d0´»,3r-φ²¡þ�C:åë�:�å

l, l�:w�, �»,_����$Ä�d0 ÎÒ�

�; φ0 ´�C:?»,�� �; z0 ´÷z ¶�C:

åë�:�ål; κ��´îÄþ��ê, ÎÒ�»,

>Ö�Ó; tanλ´»,3ρ-z ²¡þÝK�����

��.

ã 4 Ú^�»,ëê«¿ã

4 MDC»,ï5UïÄ

Ì¤£¿»,ï���5ÏLï(J��

AkÛ�[(J�'�5u�. �[êâÏL¦

^ÄuGeant4
[6]

mu�BES0 &ÿì���[§S

BOOST
[7]

(BES0 Object Oriented Simulation Tool)

�)�. �!»,5UïÄ�[L§¥, üj�ÇÚ

�m©E�ål�'X�gå6¢�(J
[8]

, Ù¥, ü

j�Ç��98%, �m©E²þ��122µm��>Ö

(dE/dx)Ã'; 4�cosθ ��� (−0.93,0.93); � �

��� (0,2π); ¦^�êâ��kü»,¯~!"�

�e+e− Úµ+µ− V»,¯~±9�¹D(�¯~.

4.1 ï�Ç

»,ï�Ç´ï�{�Ì�5U��, §

�Ï,�{!âf«a9âf�îÄþ�'. �u

�»,ï�Ç, �[�)
5«âf�ü»,¯~

(e−, µ−, π−, K+, p). �)��¦"�ØPC�Ø

�D(, îÄþ��30.05GeV/c�1.25GeV/c. ^

MdcPatRec?1ï, u�ïéØÓâfü»,

ï�Ç�îÄþ�Cz. ï�Ç½Â�

ε = Nrec/Nmc, (3)

�Ç�ÚOØ��

σε =
√

ε(1−ε)/Nmc , (4)

Ù¥Nmc ��[�)�ý¢�>»,�ê8, Nrec �

ïÑ�“Ð”��>»,�ê8. 5«âf3ØÓî
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Äþ«�S�ï�ÇXã5(a)¤«. éue−, µ−,

π− 3«âf, �îÄþ�u0.12GeV/c�, Ï,�Ç

Ñ390%±þ. �îÄþ�u0.12GeV/c�, »,ò

3Ì¤£¿¥��, d�E�±é��L60%�»,.

duK+ 0fÚ�f�, §��U�dE/dx��, Ï

d3$îÄþ�ï�Ç�Ù¦3«âfÑ$. 3

BEPC/ U«, Ônþa,��"��>âf�²þ

Äþ30.3—0.5GeV/cNC, ¤±»,ï�ÇÄ�

�±÷vBES0��¦.

¦^J/ψU«e+e− → µ+µ− �¯~��5ïÄ

4��Czéï�Ç�K�. dã5(b)��: �

�4���Sï�ÇÑ399%�m, 34��C

cosθ=±0.93?, du��MDC&ÿ>�, ï�Ç

�Ù¦4���Ñkeü.

±þ(JL², Ì¤£¿»,ï3��4�þ

�ï´þ!�, �éu��ÝÑ��âfÓ�ä

k�p�ï�Ç.

ã 5 (a) 5«âf (e−, µ−, π−, K+, p)�»,

ï�Ç�îÄþPt �Cz; (b)»,ï�Ç�

4�cosθ �Cz

4.2 Äþ©EÚ�m©E

Äþ©E´Ì¤£¿»,ï,����I.

ã6(a)´�[J/ψU«�)�e+e− → µ+µ− ¯~�

�²Lï�âf�Äþ©Ù, ²þ�31.54GeV/c,

ÄþÌ©Ù�°Ý²LVpd[Ü\�²þ��

7.77MeV/c, Äþ©Eσ(p)/p = 0.50%.

Ì¤£¿��m©EÚg?âf�õg¥ÕÑ�

´K�Äþ©E�ü�Ì�Ï�. d²�úª��
[2]

,

épîÄþ»,, Äþ©E�îÄþ�O\C�;

éu�$îÄþ»,, õg¥ÕÑ�éÄþ©E��

zÓÌ�Ü©, Äþ©E�îÄþ�~�×�C�.

ã6(b)¥5«âf�Äþ©E�îÄþ�©ÙÑéÐ

/ÎÜ
ù�ª³, K+ 0fÚ�fÉdE/dx�K�,

�$:O�. éuîÄþ�1GeV/c�µ− »,, Ä

þ©Eσ(p)/p=0.48%, ù�BES0 Ì¤£¿��O

�¦��.

�m©E´�m �ï°Ý���I, d

í�©Ù�©EÇ5L«. í�½Â�: ∆d=drift−

doca, Ù¥drift�doca�½Â�ª (1). ¤£ål�

O�¦^
�ÝJø�¤£ålÚ¤£�m�=�

'X. é�[J/ψU«�e+e− →µ+µ− ¯~?1ï,

¦^üØÿþ:�»,[Ü�{
[9]

, =���¦[Ü

¥χ2 ��EØ�)ÿþ:��z, dd���²þ�

m©E�135µm, �ýÏ�ÎÜ.

ã 6 (a) e+e− → µ+µ− ¯~��ï�»,�Ä

þ©Ù; (b) 5 «âf�Äþ©E�îÄþ Pt �

©Ù

4.3 D(éï�K�

Ì¤£¿�D(òÌ�5g&ÿì��!>fÆ

M�!å6�.ÚÓÚË��. ÚBES/
[10]

¤£¿

'�, BES0 Ì¤£¿��Cå6+. Ïddå6�

.�)�D(ò¤�D(�Ì�Ü©. D(�O\¬

O�»,Ïé�JÝ, ¦Äþ©EÚ�m©EC�.

�u�D(éï5U�K�, �[�)
ØÓD(

Y²þ, Äþ©O�1GeV/cÚ200MeV/c�ü>f¯

~. Ù¥, D(�.ÄuBES/ ;.�D(©ÙA�,

D(Y²½Â�Ì¤£¿1��D(AÇ
[11]

. 3D(

Y²10%�, ����D(AÇ�L1.

L 1 BES/ D(�.310%D(Y²e�D(AÇ©Ù

��?Ò 1 2 3—4 5 6—11

D(AÇ/% 10.0 7.0 4.4 2.0 1.0

±þD(êâ�ï5UXã7¤«. ã7(a)w

«
ï�{3ü�Uþ:ØÓD(Y²e�ï�
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Ç. �±w�ï�Ç3D(Y²$u�½���Ø

¹D(�Ä�±², pudD('~�D(¬¦ï

�Ç×�eü. 1GeV/c�K��90%, 200MeV/c�

K�'1GeV/c�¯~$�10%, ��Ç�eü�

�ú. ã7(a)�w«
ï»,�¹D(:�AÇ�

XD(Y²�O\�5O\, 3D(Y²100%�

Äþ�1GeV/cÚ200MeV/c�ï»,�¹D(:

�Y²©O�5.5%Ú4.7%.

Äþ©E�D(Y²�©Ù(JXã7(b)¤«,

Äþ©E¬�XD(Y²�O\C�, 3D(Y²

�100%�, 1GeV/cÚ200MeV/c�Äþ©E©O�

0.64%Ú0.55%. Ó�, D(�O\¬¦ï»,�º

:©EÚ�m©EØÓ§Ý/ÑkC�.

ã 7 (a) ï�Ç�D(Y²�©Ù±9ï»

,�¹D(:�'Ç�D(Y²�©Ù; (b) Äþ

©E�D(Y²�©Ù

éÄuBES/ D(�.�D(êâ�©Û(J

L², ï�{édD(�.k�r�³�Uå.

4.4 ï�m

�âBES/ ¢��²�, ¤£¿»,ï´¯~

ï¥Ó^CPU�m�õ�Ü©. Ì¤£¿»,ï

3�yï�þ�Ä:þ, AT¦^¦�U���m

?1ï, ¤±Jpï�Ý´ï����?Ö.

·�3¥��pU¤�O�8+ lxplus�O�!:þ

(CPU: Intel® XeonTM 3.2GHz, S�: 2GB)?1


ÿÁ. éuléE:Ñ��J/ψU«�e+e− → e+e−

Úe+e− → µ+µ− ¯~��, ²þï��»,¤�Ñ

�CPU�m©O�16.4msÚ17.3ms. T$1�ÝU


÷vBES0�I¦.

5 Ôn©Û¥�A^

�u�Ì¤£¿»,ï3Ôn©Ûó�¥�

�(5Ú5U, ·�éï��ψ(2S) → π+π−J/ψ,

J/ψ→µ+µ− L§��[êâ?1
©Û (ã8). ù�

ÔnL§¥�ª"�´π+π−µ+µ−, �âù�L§�

$ÄÆA�, 3π+π− ��À�þÌÚµ+µ− �ØC�

þÌþ�±*	�²w�J/ψ��&Ò, §�©Od

π+π− Úµ+µ− �Äþÿþ(JO���, Ïd�±�

�ïþMDCÄþ©E�I�. éùü«©Ù�Vp

d[Ü(J�âúª: σ = fσ1 +(1−f)σ2 \�²þ�

���©EÇ©O�1.7MeVÚ13.3MeV, ÚBES/

�7MeVÚ80MeV�(J'�, kwÍ�Uõ.

·��éψ(2S)→ K0
SK

0
L, K0

SK
0
L → π+π− �ï

�Ç�
©Û, ��εMC ��85%, �BES/�41.6%

�'k²w�Jp
[12]

.

ã 8 ψ(2S)→π+π−J/ψ, J/ψ→µ+µ− L§��

[êâ©Ù

(a) π+π− ��À�þÌ, Vpd[Ü����©E

Ç�1.7MeV; (b) µ+µ− �ØC�þÌ, Vpd[Ü

����©EÇ�13.3MeV.

6 (Ø

BES0 Ì¤£¿»,ï�muó�®²ÐÚ

�¤, �?u¦^!�oÚU?L§¥. l�[¯~

�ï(JÚ���I5w, Ì¤£ï^�Mdc-

PatRec?u�Ð�G�, äk�Çp, ��©EÐ, �

Ý¯�`:, �Ù¦f&ÿìïÚÔn©ÛJø
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�Ð�ï»,ëê, 5UU
Ä�÷vBES0 ¢�

��¦. ?�Ú�ó�´�Jp�{éu$Äþ»,

Ú�éE:Ñu»,�Ï,�Ç, ¿N�Ú`zÏ,

^�ëê.
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Abstract The tracking algorithm, MdcPatRec, is developed for the Drift Chamber of the BES0 detector using

C++ language and object-oriented techniques. This algorithm uses a pattern matching method to find track segments

and then combine them into track candidates followed by a least square fit. With the simulation data, the tracking

performances such as efficiencies and momentum resolution have been studied and results are consistent with parameters

from detector design. The algorithm is also proved to be robust enough to process data with severe background expected

by the BES0 experiment.
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