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Á� BES0 &ÿì��[^��BOOST, ´ÄuGeant4mu�¡�é���[^�. BOOST�¡

/�[
BES0 &ÿì�Ô�ÚAÛ(�, �Ñ
âf3��f&ÿì¥�Â¥&E, ±ASCIIè©

��/ªÑÑ�©êâÚMC truth&E�øï^�muÚÔn©Û¦^, ÐÚ(Jw«BOOST�

�[´Ün�.

'�c BES0&ÿì �[ Geant4

1 Úó

��½�&ÿì�[^�é�.âfÔn¢

�´7Ø���. Q²$13�®�K>féEÅ

BEPCþ�ÌÆBES/
[1]

, Ù�[§SSIMBES
[2]

´

ÄuGeant3
[3]

ÚFortran77mu�. BES0
[4]

´=ò

$13U?���®�K>féEÅBEPC/þ�#

.Ì¤, §'BES/ 3�O5Uþké�Jp, Ïd

é&ÿì�[�°(5JÑ
�p��¦. Geant4
[5]

´ÄuC++�ómu�¡�é��^��, ´u�

oÚ*Ð, ®�ISpUÔn.��.¢�|¤æ^

(XBaBarÚLHC�4�¢�|); ,	, Geant4Jø


�~�¡�âf�Ô���p�^, �)>^�p

�^Ú�«r�p�^�; Geant4�Jø
�E�«

AÛ(���{Úõ«^r��±B^rJ�âfB

LAÛÔ����«&E; Geant3lGeant3.21�

���Ò2Ã�#. Äuþã�Ä, û½mu�@�

#�ÄuGeant4�BES0 &ÿì�[^�BOOST

(BES0 Object Oriented Simulation Tool)
[6]

.

2 BOOSTyG

���&ÿì�[§S�)Ôn¯~�)f, Ô

��AÛ(��£ã, ^|, âf�Ô���p�^,

f&ÿì¥Â¥&E�P¹, &ÿì�A, ý¢z&

E, êâÑÑ, ^r.¡�Ü©. ã1�Ä���[

6§ã, ¯~�)f (Genbes)±HepEvt��ª
[7]

�

)ÑÔn¯~, ��Ñ\Jø�Geant4, ÏLGeant4

5�E&ÿì¿�[âf3Ô�¥��«�p�^,

Ó�P¹eâf3��f&ÿì¥�Â¥&E (Hit

objects). &ÿì�A´ÕáuGeant4�, §|^Hit

&E(½&ÿì�ÑÑ&Ò, �¡�êizL§ (Di-

gitization). ��f&ÿì¥�Â¥&E²Lêiz

ã 1 &ÿì�[6§ã
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±�����©êâ (raw data)�&ÿì3��ê

����ý¢êâäk�Ó�êâ�ª. Ó�, 3

�[�ã�I�P¹e�[�âf�ý¢&E (MC

truth)øïÚÔn©Û<
ë�Ú¦^. ±e©O

0���Ü©�yG.

2.1 ¯~�)f

¯~�)§SGenbes´ BES/¥ÄuFortran77

mu�Õá^��, �)�Ð�¯~�&E, Xâf

«a, oÄþ�, ��3 common¬¥. �
U


4Genbes�)�¯~&E^uBOOST, òù
&

E±Geant4|±�HepEvt�ª�¤ASCIIè©�

ÑÑ. XL1¤«, Genbes¥�¹
30��)f, X

þ!��m�)f (HOWL), J/ψ → ρπ¯~�)

f (RHOPI), J/ψÚψ(2S)üÞPC�)f (LUND-

CRM)
[8]

��. ,	, Geant4���Jø
��üâ

f�)f (Particle-Gun), ��[déE:Ñ��Ø

ÓÄþØÓ���âf, Ì�^u§SmuÚNÁ.

L 1 Genbes�)f

generator description generator description

HOWL phase space event FFGEN e+e− →Ds+Ds−

RHOPI J/ψ→ ρπ FSFGEN ψ(energy)→Ds∗Dsbar

P2MUMU ψ→µ+µ− DSSGEN e+e− →D∗D∗

P2EPEM ψ→ e+e− DDGEN ψ′′
→DDbar

KSTARK ψ→K∗(890)K DSDGEN e+e− →D∗D

SAGERX ψ radiative decays DDPROD D production

P2BB ψ→baryon baryonbar MUGEN e+e− →µ+µ−(γ)

PPGEN ψ′ decay RADMU e+e− →µ+µ−γ

KORALBE τ pairs BHAGEN e+e− → e+e−(γ)

TAUPRD τ production RADEE e+e− → e+e−γ

FFF field-feynman fragmentation EPSCAT Bhabha scattering

LUND e+e− annihilation for V2LLG vector meson→ l+l−γ

BES using JETSET

LUND CRM charmonium inclusive generator GAMMA2 two-photon process

JETSET LUND generator TWOGAM two-photon process(new)

TESTER single particle generator RADGG e+e− → γγγ

2.2 Ô��AÛ

BES0 �f&ÿì�)Ì¤£¿MDC, �1�

mOêìTOF, >^þUìEMC, Úµ�OìMUC,

Ù¥TOF, EMCÚMUC©O�¹×Ü (barrel)Úà

X (end-cap)üÜ©. Ø±þ4�f&ÿì	, BES0

��)å6+, ��^cXÚSCM(Jø1T^|)9

Ù| XÚ.

ã 2 BES0 (�ã

(a) xy(z = 0)�¡; (b) yz(x =0)�¡.

3BOOST¥&ÿìAÛ�Ô��£ãÑ¦�U

î�UìBES0 �O�w�Ñ. &ÿì¥¤^��

Ô�á�Ñ3xml©�¥Ú�½Â. éu��f&ÿ

ì�AÛ(�, y�ãkü«�{5�E, �«´^

Geant4¥Jø�a, ,	�«´æ^Äuxml�Ú

�AÛ£ãI£©� (GDML)
[9]

, ^ùü«�{�[

�(J�Ó. ã2´BOOST¥�EÑ�BES0 (�

ã. ã3w«
^Genbes¥��)f�)�Ôn¯~

ψ(2s)→π+π−J/ψ→π+π−µ+µ− ÚJ/ψ→ ρπ3&ÿ

ì¥�1�.

ã 3 ¯~w«ã

(a) ψ(2s) → π+π−J/ψ→ π+π−µ+µ−; (b) J/ψ→

ρπ.

2.3 ^|

du8c�Ã{Jø��BES0 &ÿì«�S

�^|©Ù, Ïd6�æ^��^NSÜ1T�þ!^
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|��^N	ÜÃ^|�Cq. |^k�ÿþ:�

^|�ÛÜ½�N[Ü�Ñ��m�n�^|©Ù,

�3BOOST¥¢y���^|£ã.

2.4 �p�^

Geant4Jø
�~�¡��p�^�., �)>

^�^Úr�p�^^��. ér�p�^��[,

Geant4�âØÓ�¢��kØÓ�^��. é;.�

éEÔn¢�, Ì�kÄu¢�êâ��[ (LHEP)

ÚÄunØ��[ (QGSP)ü�a, XL2¤«. 3

BOOST¥^r�±gdÀJ¦^=�r�p�^�

..

L 2 r�p�^�.

package description

LHEP GHEISHA ported from GEANT3

E <3GeV Bertini cascade
LHEP BERT

E >3GeV GHEISHA

E <3GeV Binary cascade
LHEP BIC

E >3GeV GHEISHA

LHEP GN GHEISHA+gamma nuclear processes

as LHEP, for neutrons with E <20MeV
LHEP HP

use evaluated cross section data

E <25GeV GHEISHA

QGSP E >25GeV quark-gluon string model

E <3GeV Bertini cascade

3< E <25GeV GHEISHA
QGSP BERT

E >25GeV quark-gluon string model

E <25GeV GHEISHA
QGSC

E >25GeV quark-gluon string model

E <25GeV GHEISHA

FTFP E >25GeV quark-gluon string model

with fragmentation ala FRITJOF

2.5 Â¥&E9êiz

BOOST¥z�f&ÿìÑ½Â
�A�(¯&

ÿü�, éuÌ¤£¿, z�(¯&ÿü�éAu�

�¤£ü�; �1�mOêìéAu�¬��ðcN;

>^þUìéAu�¬9z�¬N; µ�OìKéA

u��RPCíN¿. âf²L(¯&ÿü��¬3

eÂ¥&E, X �, �m, Uþ�È, &ÿìü�Ò

��. |^ù
Â¥&E, ²LO�Ú?�, ���

raw data�&ÿì3��ê���ý¢êâäk�Ó

�êâ�ª.

Ì¤£¿¥I�éz��Â¥�ü��âÙ¤£

ålO�¤£�m, �I�Äj©E!j�ÇÚD(.

�1�mOêìKI�éUþ�ÈLK��ðcN

O�Ùüà�TDCÚADC��. BOOST¥TOF�

êizkü���, 1����´�âGeant4¤Jø

hit&E¥�Uþ�ÈÚÂ¥�m, \þeZ²�úª

�?���ðcNüàPMTÑÑóÀÌÝADCÚ�

m&ETDC, ù«êiz�{I�ÏLÚêâ�é'

5(½äN�?�ëê. 1����´lý¢�Ôn

Å�Ñu, �[
ðcNu1, 13ðcNS�DÑ,

P~, ±91>�O+��A, KþO�L§. >^þ

Uì¥O�z¬¬NS�Uþ�È, ¿�[Ì��ì

&Ò�þ,�m5³�D(. µ�OìKI�P¹�

Â¥�&ÿìü�Ò.

2.6 ý¢z&E(MC truth)

3&ÿì�[L§¥, Ø
�P¹e��f&ÿ

ì� raw data, ,����?ÖÒ´P¹e¯~�

[L§¥�)�âf�ý¢G�±9¦�3&ÿì

¥��A, øï^�muÚÔn©ÛNÁ§Së�

Ú¦^. ù
&E�¡��AkÛý¢z&E (MC

truth), ©�âfÚ&ÿì�AüÜ©.

éuâfÜ©, ·�Ø�Ur¯~�[L§¥�

)�¤kâfÑP¹e5, cÙ´>^þUì¥�g

?âf�~�õ. �P¹�)fpJø�âf±9d

ù
âf3&ÿì¥²LØmä�PC¤�)�â

f, PCmä±�¤�)�g?âfÑØ�P¹, ù

�Ò/¤
�����PCó. éuù
âf, P¹


§��å© �, oÄþ, âf«a(PDG code), >

Ö, PC¤�oâf½öl=�âfPC5�&E,

^», (track)Úº: (vertex)é�5£ã.

éu&ÿì�AÜ©, �Ä�Ôn©Û��¦,

P¹âf3Ì¤£¿Úµ�Oì¥�Â¥{¤&E,

=Tâf��BLÌ¤£¿Úµ�Oì�&ÿü��

3e�Â¥&E. P¹âfÄgÂ¥�1�mOêì

��&E, ÚâfÄgÂ¥>^þUì��&E±9

dTâfÚå�oUþ�È.

2.7 êâÑÑ

y�ã, BOOSTæ^ASCIIè��ªÑÑ raw

dataÚMC truth&Eøï^�ÚÔn©Û¦^, ù

�´6��, %´3l�^�mu�ã�~k^��

{. mu<
�±é�B, ��/w�¤�)êâ�

äNSN. BOOSTò raw dataÚMC truth&E�å

ÑÑ���ASCIIè©�, �^r�±é�B/�

�z�f&ÿì� raw dataÚMC truth&E´ÄÑ

Ñ. æ^ASCIIèÑÑ�":´©��ÝL�, 8c

raw data�ASCIIè�3��?�è (binary)�m�

=�®²�¤, MC truth&E�ASCIIè��?�è

�m�=��3?1¥.
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2.8 ^r.¡

BOOSTlÐ�^r.¡¦�ÃØ´^�mu<


, �´ÊÏ^r, Ñ�±é�B/|^BOOST5�

)¤I��MCêâ. �BES/ ¥SIMBES�^{a

q, ÏL����©�Ò�±��Ð¤k�'��¸

Cþ. ^r�±lCVS¥¥uÑBOOST^��, �

I?6{ü�^r$1k (boost.cardsÚboost.user),

Ò�±ÏL·-boost$1, |^ØÓ�$1ëê, �

�B/J���, �pªÚPBS��.

2.9 �Ü�BOSSµe

BOSS
[10]

´ÄuGAUDI
[11]

mu�BES0 l�^

�XÚ�µe, 8�3u��[!ï!¯~w«Ú

Ôn©ÛJøÚ��²�. BOOST�mu��±5

Ñ´ÕáuµeXÚ�, ��BOSS�mu²�, �

�+n�{Ñk¤ØÓ. ò5BOOSTI����

Ü�BOSSµep�. y�ã, ÐÚ��Üó�®²

�¤, �'��{Ú^��®²ïÐ, BOOST�Ì�

õUÑ�±3BOSSp¡�±¢y. �Ü�BOSSµ

e�, Ø
^r.¡Ø��±	, 5UØÉK�.

3 BOOST5U

3.1 �Ý�½5

3 � [ � Ý � ¡, ò BOOST � SIMBES ? 1


 é '. BOOST ´ Ä u Geant4 � BES0 � � [,

SIMBES´ÄuGeant3�BES/ ��[, Ïd3ù

pØ´��'�Geant4ÚGeant3. �âLHC¢�|

�²�, Geant4��Ý'Geant3ú��1.5—2�, ù

Ì�´Ï�Geant4�lz���)�âf�Uþ

�0��, Geant3�lâf���Uþ�10keV.

L3¤«�3Ó��Linux²�þ, �C�Uþ cut

^ � (3SIMBES¥ > f Ú 1 f � � � U þCUTE

CUTM�10keV, BOOST¥�)g?âf���^

� range cuts��1mm)e, SIMBESÚBOOST�[

ü�¯~¤I��²þ�m. é'w«, BOOST'

SIMBESú��1.5�, ù��Ý´�±�É�, �

BOOST��[�Ý�kUõ�{/, ~Xy3�k

TOF�êizL§\
K�, Ù¦f&ÿìÑv\.

EMC¥>^q�L§^FSM(flash shower model)�

O�±��Jp�[�Ý. 3½5�¡, é10��

ü»,¯~?1
�[ÿÁ, BOOST$1ûÐ, Ã¥

äy�.

L 3 SIMBESÚBOOST�[�Ýé'

CPU time/s for one event Besfarm7 (P0/933)

Event SIMBES BOOST

ee→µµ 0.122 0.189

J/ψ→ ρπ 0.471 0.763

ee→ ee 0.736 1.224

3.2 Ì¤£¿

ã4´|^BOOST�)�Ì¤£¿�[êâ

²ïÑ5�Äþ©Ùã, éu1GeV�>fÚµ

f (|cosθ| < 0.8), Ä þ © E (σp) © O � 6.1MeV Ú

5.8MeV. ��O�I��.

ã 4 |^BOOSTêâïÑ�MDCÄþ©

Ùã

(a) 1GeV/c e−; (b) 1GeV/c µ−.

ã5(a)�²Lï�1GeV>f�U� (�ä²

þ�)©Ùã, dE/dx©EÇ�6.3%(�O�I6%—

7%). ã 5(b) � Ø Ó â f dE/dx (± � � > l U �

MIP8�)�ÄþCz�Ñ:ã.
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ã 5 (a) 1GeV >f�U�©Ù; (b) ØÓâf

dE/dx�ÄþCz�Ñ:

3.3 �1�mOêì

TOF12����êiz´lý¢�ÔnÅ�Ñ

u?1��[. �âGeant4¤Jøhit&E¥�Uþ

�ÈÚÂ¥�m, |^ðcNÚ1>�O+�ëê,

²LÄ�ÚO���ðcNüàPMTóÀÌÝADC

Ú�m&ETDC. ùp��Ä�ðcN���©E,

vk�ÄÙ¦Ï�Úå��m�Ä, 'XéE�m

�Ø(½5, éEå��ÝÚå�Ø(½5, ±9>

fÆ�mÿþ�Ø(½5��. ã6�1GeV/c>f

R�\�ðcN¥m (z = 0)�, càÚ�à�TDC,

ADC©Ù±9 time-walk�A (T: 1/sqrt(Q)Ñ:ã).

���üà�m©EÇ�121ps�m, Và��m©

EÇ��86ps, �TOF���m©EÇ��O�I

80psÄ�¬Ü. ã7�ØÓâf��1�Ýβ �Äþ

Cz�Ñ:ã.

ã 6 TOF�TDC, ADC©ÙÚ time-walk�A

3.4 >^þUì

þUì�êizÜ©P¹
âf3z¬¬Nþ�

oUþ�È, ã8w«
1GeV/c�πÚe3þUìp

�ÈUþ�©Ù.

,	, þUì�êizÜ©�\\
>fÆ��

[. Xã9¤«, ÏL.Ê.dC�O�ÑCsI¬N

&Ò²Lc�!Ì���Å/, ¿�[Flash ADC�

æ�ÚÏ¸, l���M��Oþ���ÌÝÚ

�m&E. �[Ì��ì�ÑÑÅ/, Ø=�±�[

BES0 þUìÕk��mÿþ, ��\\>fÆD(

Úå6�.Jø
�^#�å». ã10�3Ì�ÑÑ

Å/�z�æ�:þ\\0.5MeVD(�, ²Lï

���ØÓ\�Uþ1f�Uþ©EÇ.
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ã 7 âf�1�ÝÚÄþ�'X

ã 8 1GeV/c�πÚe3þUìp�ÈUþ�©Ù

ã 9 þUì>fÆ�[6§ã

ã 10 þUìUþ©EÇ

3.5 µ�Oì

ã11Úã12©O�ØÓÄþ�π/µâf3ØÓµ

&ÿì�¥�BßAÇ. �±wÑ, Äþ$u0.4GeV

�π0fÄ�þÃ{��µ&ÿì, �Äþ�u½�

u0.8GeV�, π0fBßµ&ÿì10—3��AÇ

®Ä��u14%. déE:�)�µf, �Äþpu

0.5GeV�, BLµ&ÿì��ê33�±þ, ��Ç

Ñ397%±þ.

ã 11 π0f3µ�Oì¥�BßAÇ

ã 12 µf3µ�Oì¥�BßAÇ

4 ?�Ú�ó�

�,BES0 �[®²��
é��?Ð, �´�

kéõI�?�Ú�õ�/�. 1Tþ!^|ATd�

�Cuý¢©Ù�^|5�O. S��¦Ú�[�Ý

�¡�k�u?�Ú`z. raw dataÚMC truth&

EþIdASCIIè=��?�ÑÑ. D(Ú�.�A

TB\�Ä���S. Ôn�p�^, &ÿì�A�

¡ÑI�ÏL�å6¢� (beam test)(JÚÔn¢

�êâé'5�y�[�O(5.

5 o(

¡�é��BES0 &ÿì�[®²�¤
&ÿ

ì�ï, �)f, MC truthÚ{ü�&ÿì�A (êi

z), ±ASCIIè�ªÑÑ�MCêâ®²U÷vï

^�mu�I¦. ��f&ÿì��[(JÑÄ�Ü

n, ?�Ú�U?�`zó��3?1�¥.
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Abstract An Object-Oriented Monte Carlo program BOOST based on Geant4 toolkit has been developed for BES0

detector simulation. It describes the full BES0 detector geometry and records hit information in sub-detectors. BOOST

outputs raw data and MC truth information in an ASCII file for reconstruction and physics analysis, and preliminary

results show that BOOST simulation is reasonable.
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