ðőÌ$èIàÝ¨Þ{c0œ^�

ś”~^†, Çåĳ,Ð§n,ŕcŢ,ã5Ł,»¡,¡”w,¡T�,Ğ0Ò, Ğœ,ãc,ŕŮ,Ę˛Ê,ě¯,<Û¯,xŞŃ,śş,Ku) (ě))ęÓř–ÔőÏÄÄ ðő 100039)

1999#5Û20Ę !ˇ Řëêĳ~vμŮ¯ZvγŮ¯ÜńQED,Çu-ÞèIàÝ{cĞ4.~V {´žóŢ~\Êżìă˙vμ/¿,ĂV¸4D’ĳ~vγ/¿-¡àÝ. Üń 0ffI/~Ţ98#«ˇðőÌ$(BES)RŁůÃ6Ç–ÞŽ{jâ, ÄzĹ*{ ØŃI/BŢ8.0%Z7.5%ÇóØŃ)Ň«ęLnÝőő/¿àÝŁŮ.

ˇE# àÝ, vμŮ¯/¿, vγŮ¯/¿

1 ZÓ_{àÝ4éåå{ÇŋˇŊ)ÇĘz’néåe—{u§.óř–Ôő"èjâIÛ}

ě,èIàÝ4Çäýkj,ČÙóýé-Þě4Èń"èjâ–{äú.Æ¸ÞĂ,- [ńQED,Ç,ŘˇőXÞ–řh›ő,%Ù’a-Á¯êL,Ñ–~ŢàÝ-Þ.ðőÌ $[1] [2]Ìˇflâ(kó)őő,Çe^+e^� → e^+e^�(γ)uh¡àÝ,OŔÇ4*~-Á!L{ ńQED ,Ç.BnÝàÝ)-ìäŃ›jGřZ:›ØŃB{´Ž,,1Éñ:›řÝ iř{Ĺ*;óBnÝŐč,őőśó-ÁęnÝ{Ŕ’0Ä’ˇ,O‚éàÝ)-ì{¡ ăřÝˇFôř,bY4˙1ây{. ÔőIÛě~t{èIàÝ,›đu�ŢLnÝőő /¿[3], Y4ĎŢÇęÙÆÔőâÕ/¿RjffiG#3,ÃŇŃffi-Dt.(kó)vμŮ¯, Çe^+e^� → μ^+μ^�(γ)›đ~Ţh¡àÝ[3], bŤ,Ç-ÁvB,:›ØŃvL,Éñ{àÝŁ Ä*Ŕkffl.vγŮ¯,Çe^+e^� → γγ(γ) 4˛iń,–~ŢàÝ›ő{,Ç,Ù-Áˇ őő,ÇB,ˇvμ,ÇL.

ðőÌ$ó98#«ˇŚSRŁůÃ-Þ"èě,ó2-5GeV–K6Ç–ÞŽÜRêj â.Þcőń,ÇI/~ŢàÝ-Þ,zt{Ĺ*óØŃ)Ň«4Ů{. ĎŢőń/¿{ă ˙flvŢX3{�æ-ìfå,O‚őń0ffäŃ#éÕÁuÇYXİâyêàÝ-Þ{,

�)ff�l)ęäŮ�ě))ęÓŋL1øäŮ�)ffČñ3#äŮýÏ

y email: huanggs@pony1.ihep.ac.cn

"u,‚%ĂÒÈ�æ-ì{Ó*çÕ4tđ{.,:›řÝfflD,RŁ-Þěf~őő,ÇÉ ñ{àÝŁ,ÙØŃó3%1«;ýľÃc~ĂÜń,Çh¡àÝ{0ff, Yń#ŘDè›4i Ń?B{.

2 v¯Ů¯/¿–ă˙

vμŮ¯/¿{Bñ´n4ŃÜÊòéò<q{´Q#’đV{żì,%Ù<qffi-L‹ #h,ó1ó›jìěĳè–ÞvB,óμ›jìěŃâě. /đă˙vμ/¿flâ{Ò4Þc ´n,b4óRŁRjÏ-,ĎŢÌď#?{¨˘ˇvÎŋ,˝ÄżìŋO§ÞvŃ,/¿ă˙ Xa,IflvżìŋOfå.Ŕ$,ýľf~ê\Êżìă˙{0ff,äýĞ44:ŘˇóÇ /¿ěItÊ,–{μżì,ÒĂŔŤ/¿4-ăvμ/¿;Yøăñ{/¿ělÝ9ľż "Z„�ýŐ,ĎŢľż"żì{žŽZ+)4ÇþáIY, ù,1/,ff\{Ífffi1> ø,‚„�ýŐ¸,1flâ„�øýu>ø.

\Êμżìă˙ffiGä‹4:żìóőĂμ›jì{âějČZLŢÝ-Ţ3(hżìĎÌ ď#?iMŰμ›jììĂ{ăŸę"«âěăŸ{åňó!¡ŁČ«,¸ĂŔżìóμ›j ìŃPâě;ěŔ\¸âě,¸óŤĂ{âějúĂŔ41, ěŔv¸âě,¸âěj42);żì ñóôn)Ň| cosθ |< 0.67; <qffi-ˇF3 < T OF < 6 ns,<qffi--ÞŁę¡ÏŁ{Ń /ó1 ns Č«;żì{ÄÞBŢe—ÄÞ{1.4õ;żìžŽór − ϕšÁęéåŽ{åňó1.5 cmČ«.

\żìă˙0ffXİ>ęê/¿flăéjâ§Þ{„ñflv,3ffi›˙řê/¿ă˙H G,&z]"jâęď´¸[ÜffěŁHG{Ń/Ä˝Ä{k/,1ČQX›.

évμ/¿‚Ó,!Ő4ŒĲ{ýŐ4ľż"/¿,,\żìă˙zt{-ăvμ/¿ {ϕ05IY,1iÒŔt(C 1), ľż"øěŢ„Ę05. X,,éå/¿{žŽIYø

C 1 : -ăvμ/¿ěÝ9ľż"ýŐ

ěŢéåKŋ,‚ľż"/¿{žŽ¸äýÞ4þáIY,â$,1éžŽ{Z+)IY)ř Ďfiõ1*ff\, řĎXÁè,*éå/¿j,‚õ1*\I¸,*ýŐ,ŸC 2Ä+.

éŢ„�ýŐ,ĎŢÇ›4éåŮ¯{/¿,ÙžŽ+)IYęvμ /¿ŰŃfflŔK/,ù ˇfRĘz>ø{Íff.ĳ~RŁjâIÛÓ*ě.Ń{„�øý(«Č1Þ/¿),/,\ ÊμżìgăffiG,zt{/¿jòø1„�ă˙HG(VăČ/¿{àȷ),ýŔ-ăvμ /¿ě,–Øg{„�j.

C 2 : ~žŽZ+)ff\0ff>øľż"ýŐ

h§eø–Þóτ 4�éŮ¯kŁ(3.5554GeV)1Þffi,ďĽˇfflDu�Ţτ 4�p#{ ýŐ.τ ŃLÕ17%{´Gp#tμ,Y4!L{ýŐàȷ,$iτ/,„�wp#Ü*Ů¯{ „�,›,–úØgŔμ.\żìă˙0ffX–\øτ é{k/,Ř–/,ď´¸[Üffu> ø.ó4.6Z5.0GeV–ÞŽ, vτ Ů¯-ÁęvμŮ¯-Á#h,fflDtI|ˇZæ-HG,τ ý ŐÄ3{ˇ¿Ŕ12¯15%.

3 vflŮ¯/¿–ă˙

98#«ˇŚSRŁůÃ-Þ"èÏ-,7\‚8ê3Çþ–w,ÙěÝi1Çěuw,þ– ffiG{œŸâyêěu/¿{tđÜR,0˙ÞŔ~vγ/¿h¡àÝ˙Øê,–. ó7 \1ó›jìČŸ)Ň«,vγŮ¯-Á4vμŮ¯-Á{LÕ5õ,‚%7\1ó›jì{Á ‹nČŸˇμ›jìP,O$flăvγ/¿›őàÝ,Ćztvř{:›řÝ. ˛iÇPß 4,Ç´ĆŰŃýŐ,Ç,fRffIŽÀ. ~vγŮ¯,Çh¡àÝ,óBESjâIÛě4Ś ’. vγ/¿›äŃˇv‚Ò{´n,ýÜffiòéò{ěużì, ó1ó›jìěĳè–Þv L.vγ/¿{ă˙İİflvŢ1ó›jì{få.ă˙0ff4ÕD¸Iñőffi–Þ!L{ż ì, Ù–ÞI/ŔEmax1, Emax2, Emax3,e—–ÞŔEbeam, ˇFżì–Þw¯(ŸC3Ä+) • E_{max1} > 0.6E_{beam} • E_{max2}(+E_{max3}) > 0.45E_{beam} • E_{sum} = E_{max1} + E_{max2} + E_{max3} > 1.15E_{beam} ÙěŚőffiżì4,–{kó”�.~ÜffiżìaŤw¯òéòˇø,ĎŢěużìóffi ĲěÃăÝ,Ä1ó1ó›jìě,ıŔÎÂ{òéò(ŸC4Ä+), ęőő/¿ÒX 3.~θ1,θ2Zϕ1,ϕ2 I/,+Üffiżì{ônZ0ăn,òéòˇFŔ

• | θ_1 + θ_2 − 180ffi |< 10ffi

• || ϕ_1 − ϕ_2 | −180ffi |< 3ffi

ó1ó›jì{Z=0,ffl95.5cmßŃőÇP2.8cm{fi„ŢĂ,oÄæ-ŃK; 3ffifi„ Ţ›Éď´¸[Üff˝ÄiLh˙,aĲfi„ŢKŋ«{Â�, ÙqŔX–iPŔÜff.‚ æ-HGŇĎď´¸[Üffzt,ÞcÜ0Á{Oč&zñóăŸófi„ŢŐč{/¿ X–~ŢàÝ›ő.ŔâyĹ*{,"u,/¿ă˙,Çě\øêőÇPÕ20cm{fi„Ţ Q(C 5). 3ffiˇFżìó1ó›jì{âěăŸ| Z |< 125cm, Y#hŢ´[zB)Ň ó| cosθ |< 0.711«^

C 3 : γγ/¿{–Þă˙ffiG(ď´¸[Üff: "", ]"jâ: Ł")

C 4 : γγ/¿{òéòffiG(ď´¸[Üff: "", ]"jâ: Ł")

C 5 : /¿ă˙XÝ9fi„ŢKŋ,ŸCěRk\IÄ+(ď´¸[Üff: "", ]"jâ: Ł ")

4 Ĺ*ZßX

èIàÝ{›őÚ*Ÿ˝: L = N_{obs} σ · ε · ε_{trg} (1) Ùě,Nobs4˙Ľt{/¿j, σ4ď´¸[/¿{Ů¯-Á, ε4ðőÌ$æ-ìéŢÉ¡â Õ{zBÝÝÁæ-HG, εtrg4/¿{þ–HG.

(kó)vμŮ¯Z(kó)vγŮ¯{ď´¸[ÜffÇŞf~Berends-|fflU{radmu[4] Zradgg[5], fflDtêα^2Zα^3ßFeynmanC{àȷ,$ßα 4řûĹèđj.QEDőX-Á{ ØŃuÍŢα^4ùÍř~{àȷ,ï›BŢ2%.

éŢvγ/¿,ă˙ffiGQu{¿{ø:ØŃŔ3.5%, ÙěÝi7\1ó›jìfi„Ţ{ k/.éŢvμ/¿,¿{ø:ØŃŔ6.4%.

RŁRjÏ-,þ–ffiG{œŸ#hPŤ,þ–HGzč100% [6] [7],ÇÄQu{ØŃ,1 ČQ. ýľÄcÜńIÛ0ff~Ţ6ÇůÃŽ{jâ,zt{Ĺ*Ÿ˝,,Ŕ"Ţˇv,ĎLn ÝBhabha/¿›őñ{àÝŁ›ïĲ,ě.,DÈń0ffÉñ{Ĺ*óØŃ)Ň«äý Þ4Ů{,běeŁ?óø:ăň,Ďvγ,ÇZvμ,Ç›ő{àÝŁQB.ĽˇĂÒ{ 4,ó4.6Z5.0GeV–Ž,ĎŢIđffiŽvvL, jâ§ÞvŃ,<qffi-fåX,",Évμ/ ¿{ă˙˝ÄêiLh˙;3ffiYÜÇ–Žóτ4�éŮ¯kŁ1Þ,O$ď?óu�vτ Ů¯ {ýŐ.Ä1óYÜÇ–ŽŰŃÉñĎvμ /¿›ő{àÝŁ.

, 1 : RŁ-ÞDS"è6Ç–ÞŽ{èIàÝ

E_{cm}(GeV ) L_{ee}(nb�^1) L_{μμ}(nb�^1) L_{γγ} (nb�^1)

2.6 292.9 ± 6.5 268.2 ± 18.9 266.7 ± 12.0

3.2 109.3 ± 3.4 108.9 ± 8.6 106.0 ± 5.9

3.4 135.3 ± 4.0 125.1 ± 9.8 130.7 ± 7.1

3.55 200.2 ± 5.2 192.1 ± 14.5 191.1 ± 9.7

4.6 87.7 ± 2.7 - 87.3 ± 6.5

5.0 102.3 ± 3.6 - 103.1 ± 7.7

*Vą\)ffČñ3#äŮ´ě)ÓŋLäŮZ)ff�l)ęäŮéýÓ*{|ÑÇą

\Ż)HawaiiLęF.A.HarrissG´<§«ÏÄÊ´Á{¯ÏÄÊ{ŃCOFZßX,ą\ |šĆÏÄÊóď´¸[Üff0ÁÉč{ÐÏ,?ą\đ�ę?´fiďìěeZäqř-\ ‹|ÊóRŁRjÏ-{LÅN*Z|Ñ.

kfflýî

[1] J.Z.Bai et al., Nucl. Instr. and Meth. in Phys. Res. A344(1994)319

[2] űÆÛ-,ř–ÔőęXÔő,16(1992)769

[3] BES\*ø,ř–ÔőęXÔő,21(1997)97

[4] F.A.Berends et al., Phys. Lett., 63B(1987)432

[5] F.A.Berends et al., Nucl. Phys., B186(1981)22

[6] ŕğ„-,ř–ÔőęXÔő,19(1995)1062

[7] Li Zhongchao, The 7th BES Annual Meeting

New methods to Measure Integrated Luminosity at BES^1 Huang Guangshun^2, Cheng Baosen, Yuan Changzheng, Li Xinhua, Qi Xiangrong, Liu Jing, Chen Guangpei, Chen Jiangchuan, Hu Haiming, Hu Tao, Ju Xin, Li Jin, Mao Zepu, Xue Shengtian, Zhang Liangsheng, Zheng Zhipeng, Zhou Li, Zhao Zhengguo (Institute of High Energy Physics, CAS, Beijing, 100039)

Two new methods are introduced for the first time at BES to measure the integrated luminosity from events in large angle produced by QED dimuon and two-gamma production processes. With these methods, the luminosities of the 6 energy points at 2.6, 3.2, 3.4 3.55, 4.6 and 5.0 GeV scanned for the measurement of R are determined. The measured integrated luminosities are consistent with that determined using large angle Bhabha events.

Key words luminosity, dimuon production events, two-gamma production events

1Supported by the National Natural Science Foundation of China, the Chinese Academy of Science Foundation and the National Outstanding Young Scientist Foundation 2email: huanggs@pony1.ihep.ac.cn