R ŁůÃěèIàÝ{¨Þ^�

|Ű}^† Ð§n ś”~ Çåĳ ã5Ł ¡”w ¡T´ Ğ0Ò Ğ œ ŕ Ů Ę˛Ê ě¯ ś ş Ku)

(ě))ęÓř˘ÔőÏÄÄ ðő 100039)

!ˇ ýľŘëóRŁůÃěĳ~LnÝBhabha/¿-ÞèIàÝ,vČ1 Ă{3ą,ÇèIàÝ{-Þ, ó/¿ă˙Zæ-HG{h¡0ÁÑ*êvL{ Ţ§.~X3{-Þ0fféýľ{Ĺ*§qê5Ę, –ı´ńĹ*óØŃ)Ň« 4Ů{. býľ{-ÞĂŽê/¿ă˙ffiG, Ä1ó¡ÇÝÞŢÕêø:Ø Ń. ˇE# àÝ, Bhabha/¿,æ-HG, -Á

1 ZÓ

àÝ(}ffiàÝ)4,néååó\ăffi-«Ů¯Ôő’a/¿õè{ŋˇÔőÞ,4oÞ éååu–{ŋˇkjČ. éåå{àÝśffi-ŢŊj–Fp>, èIàÝ4àÝóã ffi-«{èI, ý: L = Z_{t2} t1 L(t)dt . (1) Ùě, L(t) ŔàÝ, LŔèIàÝ. ĂVęÔő’a/¿jů##ˇ, 4éååRj,Çù ň"jâIÛě{ÇŋˇÔőÞ.

éìÔő,Ç‚Ó, Ů¯{/¿jNŔŤ,Ç{’a-ÁσęèIàÝ{Æè, ý: N = σL . (2) ÞÁ{ˇø*’,u,1›őèIàÝ. ýIñì’a,Ç{/¿jZ›őñ#a,Ç{ ’a-Á. ,őXÞY, -[ńQED ,ÇÑ,~u-ÞàÝ. l‚, fflDt’a-Á{L BZúőX›ő{řhÇÝ, âÕ/¿_À-Oč, 1˝´Ç,Ç!7\*àÝ-Þ:

�)ff�l)ęäŮ(19991480, 19825116, 19805009)�ě))ęÓŋL1ø(KJ95T-03)�ž—›ŹäŮýÏ

y E-mail: wangzy@pony2.ihep.ac.cn

e^+e^− → e^+e^−(γ) ,

e^+e^− → μ^+μ^−(γ) , e^+e^− → γγ(γ) . ÙěŚÇ,ÇýBhabha,Ç4Dă,Ç. OŔŤ,Ç’a-ÁL,‚%–~QEDőX§ qřh{›ő, /¿_À´nBñ, Ő4ęÙÇòţI‚. ðőÌ$^{[1,2]}ó"àÝ-Þ4ĳ~ Ş8óŻĚe—¸iı{BnÝàÝ)-ì^{[3]}. ĎŢBhabha,Ç{ĞI-ÁóBnÝffič ŚęnÝ{Ŕ’0Ä’ˇ. Ä1óBnÝŐč,/¿Giř, bI8-!Ż,BnÝàÝ)- ìzB-ÁX–ÔL,ýæ-ìČŸ{Á‹n:đB, ‚%’a-ÁénÝôŔÏą. YÒˇ FàÝ)-ìŃôřřÝ{¡ă, Y4˙1)t{. ‚%BnÝŐčõ’śó:đÎŋ. Ä 1, BESÞ{BnÝàÝ)-ìÉñ{ŁÄ~Ţó"àÝkffl, ň"ÔőIÛ{àÝ›ő ~{4LnÝBhabha /¿^{[4]}. OŔLnÝBhabha,ÇęÙÇÔő,Ç{RjffiG#ˇ 4Ů{, XZĲŃffi-Dt.

2 RŁ-Þě{èIàÝ

RŁ¡BŔtŃđ�/,Ł”�ÇŰt„�{^ß-ÁęÇŰtvμ{^ß-Á{ˇ Ł.ý: R = σ^0(e^+e^− → γ^∗ → hadrons) σ^0(e^+e^− → γ^∗ → μμ)

, (3)

ĎŢ"èěX–Ęz˙-„�{^ß-Á, RŁ{"è-Þ4/,˝*zt{: R = N^{obs}_{had} − N_{bg} − Σ_lN_{ll} − N_{γγ} σ^0_{μμ} · ϵ_{had} · ϵ_{trg} · (1 + δ) · L . (4)

Ùě, N^{obs}_{had}4˙Ľt{„�/¿j�Nbg 4ęe—í‹Ńˇ{ýŐ/¿j�Σl Nll4Øg Ŕ„�{4�é/¿j(l = e, μ, τ)�Nγγ 4ØgŔ\”�ÇŰt„�{v”�,Ç/ ¿j�σ^0_{μμ}4vμ{^ß-Á�ϵhad4„�{æ-HG�ϵtrg4þ–HG�δ4kó-tO

�LŔèIàÝ,ó1ÞÈkÞě, èIàÝ4éRŁ{-Þù-ÞřÝŃŋˇk/{kÞ

Č. O$, óRŁůÃěéèIàÝ{-ÞÉčê´/{ˇÕ.

3 /¿ă˙

D¸ÏÄ^√s = 2.5GeV ÜČ/¿âÕ{u§^{[5]}1h¡/¿ă˙ffiG. C1.+{4Ü ffiQđżìó1ó›jì{ĳè–ÞČZédE/dxsàřÝČZ{«ŚśŽC. ,CÞ, 1ñ, /¿ÒøěóÜÇ\I, ÙěŊÞ0{\I{/¿ŔÒ{Bhabha/¿. IY ó&˝n{/¿vŔĚì, ,–4e—-í‹ýŐ�„�vμ--. YÜ\I/¿{ŋˇK /4–ÞIŐ":đÒ, Bhabha/¿{¿ĳè–ÞÌˇøěó§eø–ÞŐč. Y,Ò İİ~–Þý�æ-ì1ó›jì{fåÒ,1šBhabha/¿flăñu,Xò~ÙÇ� æ-ìfå. ,‚ff¡õù,õ{/¿ă˙ffiGfiLø:ØŃ. Y4ůćó/¿ă˙0ÁÄ

*{Ţ§,˝Á4/¿ðăffiG.

C 1 : sàlÝéĳè˘Þ{«ŚśŽC

(1) Êâó1ó›jìĳè–Þ{LB, fl’ăñÜÊ–Þ!L{żì, –Þ˝!XĎ Ţ1.0GeV(ĂÒ”Yřİ1^√s = 2.5GeV Ŕ¿. h^√sŃL{#Žffi, –Þ˝!ˇ #a{*J#Ž).

(2) ˇF–Þ!L{ÜÊżìw¯|cosθb| < 0.55.

Ùěθb4Ď1ó›jìÄh¡{żì#éŢe—05{ôn. C2.4ÞÁÄăÜÊż ì{0ănČŃ{IYC. CÞ+ñőÇ+ć{X, Ùěóδϕ = 0ŐčvB{X 4e^+e^− → γγ(γ)/¿. OŔŤ,Ç4ěu{, żìXIffiĲk/, Ä1´Ć4ÎÂ{ òéò. fiÞ1ó›jì{ϕ05I%iP,ùŤX{IYi$. Üffi{X4Bhabha /¿. OŔQđżìš,Ìď#?ffiIű5ffiĲ{*~Ì–¯ăÝ, Ä1Bhabha/¿óϕ05? X4ÎÂ{òéò, vX{Xăś§eø{–Þ#Ž›ŃÄ#Ä. ÊâC2.{IYR/¿I 1˝´ÇKŋ:

A. |δϕ| < 2^o{Kŋ4kóvγ/¿.

B. 16^o < |δϕ| < 30^o{Kŋ4ýŐ/¿(ýŐK).

C. 2^o < |δϕ| < 16^o4Bhabha/¿ZìJýŐ(fRK).

ÊâC2.ýŐK{/¿IYčŚĂŔrÇK-«{ýŐIYÑ4þá{. ýĂŔÝ9 ó2 < |δϕ| < 16^oZ16^o < |δϕ| < 30^o{ýŐ/¿jLŮ#3, ~C\I{/¿ j>VB\I{/¿j, ÒztBhabha/¿¿j. Yř?ŰŃ>øfi„Ţ{k/, a óBhabha/¿ă˙Kŋ{fi„ŢŃőÊ, fi„ŢýüŘŃ2.8cm, bø~SSX–éÂ� ófi„ŢKŋ{qŔ*ñ]"ŽÇÝiř{Üff, ˝Äêfi„Ţ{k/)ŇÏLÙýü{ Ú@. ÏÄ,Ò, ŽÊfi„Ţ{æ-ŃKòfiÞśŇæ-HGĎ˝{Kŋóz05{PÝ,

C 2 : ]"jâ{ÜÇ!ř˘Þ{żì{δϕIY

H15-25cm ˇ.q\>øfi„Ţ{k/, ó/¿ă˙ffiŇff‚Y\IKŋ. YózIÝ 0ÁR˝Ä¡{ż», >èê/¿:›Þ, ,‚fiLê:›ØŃ. YřŰŃ>øfi„Ţ{ k/)Ň4OŔfRŸ˝{0ffVă]"jâZMonte-CarlojâČ-{ŃI, ,‚ff¡ êzIÝ{ż». Y›4óàÝ›őě{ŚŢ§, ˝ÁR-ûŘë.

4 ă˙HG

~q\Xõù1ó›jì{ÙÇ�æ-ì{fåăñ{Bhabhaøý, lĂt$øý š,~1ófåăBahbha{0ffòflă’. š,flăĂ{âøýęðøý/¿jČˇÒ 4ă˙HG. Yńă˙HGé]"jâZMonte-Carlojâ4X#3{. OŔ]"jâó ŋO,Çě.*ê¡ÇÝ{Vă, Ä1ă˙HGˇř, ‚#a{Monte-Carlojâ{ă ˙HGˇĎJ. ÇćČ-{ŃI"«Þ’nêMonte-CarloÜff{b u. ~Yńă˙ HGŃIVăêfi„ŢÄ˝Ä{zIÝ{»]. ˝Á4~ÙÇæ-ìă˙Bhabhaðøý{ ă˙ffiG:

(1) QđżìjŔ2.

(2) Žffiżì{ff\ĂÝmfit=2.

(3) ÜżìÑw¯|zsc/qz^2_{sc} + 1.283^2| < 0.55, zsc4żì,Ìď#?iM7\ 1ó›jì«Ă{Z+). 1.283(š)4BSC{«ż. ŤffiG4ˇFYřÄăñ {Bhabha/¿ę~Á~BSCfåÄă{Bhabha/¿Ń:đ#č{ôn.

(4) Üżì{sàlÝČZLŢ2200.

(5) q_{p2+ + p2− > 0.35 × Ecm, p2+, p2−}I/ŔÜżìÄÞ_{, Ecm}Ŕ§eø–Þ_.

, 1 : àÝ›őěÈkÞ{LB. n^{samp}4X~BSCfåăñ{Bhabhaøý, n^{sgn}_{samp}4ó~Á{øýÞòfi ÞBSCfåăñ{Bhabha/¿j. √ s 3.55 GeV

DATA MC n^{sgn} 7193 8529 n^{bg} 245 157 n^{pure}_e+_e� 6948 8372 N^{tot}_{MC} - 50000 σ - 193.92 n^{samp} 4607 8438 n^{sgn}_{samp} 4138 7073 ϵ(%) 89.8 ± 0.8 83.8 ± 0.7 L(nb�^1) 200.3 ± 2.4 ± 5.3

(6) ÜżìÑŃP{TOFâě. (Tqual = 1). (7) Üżì{<qffi-ŃBŢ1.0ns

(8) |V^+_r + V^−_r | < 0.01m, YřV^+_r , V^−_r I/ŔÜżìóR − ϕšÁňéåŽ{!B åň. (9) |V^+_z + V^−_z | < 0.20m, YřV^+_z , V^−_z I/ÜżìóZ05ňéåŽ{!Båň.

]"jâZMonte-Carlojâ{ă˙HGúïó,1.ř. ,ěŚïÈÔőÞ{?BRó ˝Ą*ä‹ĂÒ.

5 àÝ›őęØŃIÛ

/,ÞÁ{IÛ, èIàÝ{!ł,H*,MsŸ˝: L = n_{Bhabha} ϵ_{trg} · A · σ · C_ϵ = (n^{sgn} − n^{bg})_{data} ϵ_{trg} · (n^{sgn} − n^{bg})_{mc}/N^{tot}_{mc} · σ · ϵ_{mc} ϵ_{data} . (5)

Yř,n^{sgn}, n^{bg}I/4aó2^o < |δϕ| < 16^o(fRK)Z16^o < |δϕ| < 30^o(ýŐK){/ ¿j, nBhabha = (n^{sgn} − n^{bg}) Ò4ŚőĄÄ˙t{{Bhabha/¿j. ϵtrg4þ–H G, Bhabha/¿{Monte-CarloÜffÇŞ4ĎBerends-|qÄ{^{[6]}. ýIÛě/¿Ů ¯{)Ň4| cos θ| < 0.85, σ4#a{èIBhabhaśó-Á, ĎMonte-CarloŮ¯� ĘzÉñ, N^{tot}_{mc} 4Ů¯{¿{Monte-Carlo/¿j. A = (n^{sgn} − n^{bg})mc/N^{tot}_{mc}4~ýľ Śő\IÄ˙ù{/¿ă˙ffiG(ÙěÝi| cos θb| < 0.55),#a{Monte-Carloøý ă˙Bhabha/¿{zIÝ. Cϵ = ϵmc/ϵdata4zIÝ{Văøj. ϵdata, ϵmcI/Ŋ{4 ,1.ě]"jâZMonte-Carlojâ{ă˙HG.

Êâ:›ęÆő, Bhabha/¿{:›>aΔN ≈^√N, :›ØŃ,Ď$őñ. Yř øŋŘëø:ØŃ, ø:ØŃ{uÍÌˇŃ1˝´Ç0Á, Bhabha/¿{ă˙ffiG, ă˙

, 2 : ´ń0ffÄzàÝĹ*{ˇv(\ă: nb^{�1}) √ s/GeV 0ff 0ff« ýľ0ff

3.55 204.7 ± 3.2 ± 5.1 189.2±2.8 ± 5.68 200.3 ± 2.4 ± 5.3

3.2 108.5 ± 1.8 ± 2.7 109±1.8 ± 3.30 109.3±1.6 ± 3.1

3.0 137.6 ± 2.3 ± 3.5 132.4 ± 1.9 ± 3.97 138.1 ± 1.7 ± 3.72

HG{Xh¡u, ÙÇ{ýŐàȷ1ùőX-Á›ő{ìJXqÕ. ÙěÌˇ{4/¿ă˙ ffiG{#Ž. ônZżì!B–Þ{#ŽZåàÝ{ØŃI/ÕŔ0.5%Z2%. ă˙HG{ ›őŕlĚì, bé]"jâZMonte-Carlojâ‚Ó, ÇćČ-{#éŃI?X4´/ L(∼ 8%). ézIÝ{Văt4ĎÇć{ˇŁû¡, ùXaiL. O$ĎzIÝ{Vă‚Z Ĳ{ø:ØŃhl›XL, š›őXt1%. kóvγ{Ào›iB,ŕlóă˙Bhabha/ ¿,ÇěŰŃKIżì4dQđ, İ,δϕ{IYuKIBhabhaZkóvγ. b4,C2., 1ñvγ/¿IY{PÝi$,óˇøŤ\I/¿ffiδϕ{œ¡)Ň.óÙ3σČi, ùÙÀ oXğ,0.3%. ¿Č, ýŐ{Ż>øÄQu{ØŃÕŔ1%, őX-Á{ØŃèŢ0.3%, ĎMonte-CarloŮ¯�ĘzÉñ. þ–HG^{[7]}zč100%, Zå{àÝØŃBŢ0.5%. / ,IÛ,1–ıø:ØŃ{ÌˇuÍęÜżì{–ÞČZ{ăRŃˇ, Y4ĎŢSC{–Þ I%vŃ{ÆO. fflDÞÁÄŃ{ØŃ, !Ă{¿ø:ØŃÕŔ3.0%.

6 ˇvęßX

ůćf~ê´ńX3ă˙Bhabha/¿{0fféýľ{0ff§qê5è, 0ff1: Ęz> øfi„ŢÄk/{Kŋ. 0ff«:fi„ŢÄk/{Kŋ~dE/dxfå, ÙÇKŋĚ~1óf å^{[8]}. ,2.ïñX30ffÄz{Ĺ*. ,,ě,1ñÇćóØŃ)Ň«Ñ4n\{, Ś ń0ff:›ØŃvL, ÆOóýľŚő\I.*Řë. Ś«ń0ffóŃJ–ÞŽę˛Üń0 ffŃvL{ñĲ. ÆO4óŚ«SRŁůÃěŹ–éjâ*iP{dE/dxsàlÝ-t.Ď $‚˝Äêæ-HGó¡ÇÝÞ{Xh¡u, Y›4ý"èěŹf^dE/dxfå›őà Ý{ÆO. $i,ůćďĳ~e^+e^− → μ^+μ^−(γ), e^+e^− → γγ(γ)Ü,ÇéìJŽ{àÝ §qê›ő. Ĺ*–ıóØŃ)Ň«ÇćLŮZÞÁÄŘë{´ń0ffÄz{Ĺ*4Ů {^{[9]}. bYÜń,Ç{âÕ/¿vè, :›ØŃvL, óRŁ{àÝ›őěİ~ŢyÏ5Ę.

ó98-99ÜSRŁůÃě, ¿{–ÞŽHt88Ç,–Þ)ŇČŸê2-5GeV.ýľÄŘë {0ff7~ŢBES\–K{àÝ-Þ(„áhKJ/ψ, ψ^′øi). 4ńvŔÊ7{0ff^{[10]}.

ą\Á{¯ÏÄÊZãAŊF,˙ñêiõP{OF,ą\Ż)HawaiiLę{DerrickF ,ęůć§qêŃC{ßX,ą\|šĆÏÄÊóőXZMonte-Carlo0ÁÉč{ÐÏ, óRŁůÃÏ-*ñãLCÅ{fiďìěeZ›őěe1ùÙÆĚÊ, ó$?Ů\.

kfflýî

[1] Bai JingZhi et al., The BES Detector. Nucl. Instr, meth, 1994, A344:319

[2] BES Collaboration, HEP&NP(in Chinese),1992, 16:769

(BES\*ø, ř–ÔőęXÔő, 1992, 16:769)

[3] Ni Huiling. et al, HEP&NP(in Chinese), 1990,14:491

(È`-, ř–ÔőęXÔő, 1990,14:491.)

[4] BES Collaboration, HEP&NP(in Chinese), 1997,21:97.

(BES\*ø, ř–ÔőęXÔő,1997,21:97.)

[5] Yuan Changzhen, Luminosity Determination for R Project. Internal Report. Beijing, 1998.

[6] Huang Guangshun, Study of Trigger Efficiency, 8rd BES Annual Meeting, Beijing, Jun. 1999

[7] F.A.Berends, R. Kleiss, Nucl. Phys., 1983,B228:537

[8] Derrick, Luminosity Determinoation for 99 R scan, 8rd BES Annual Meeting, Beijng, Jun. 1999

[9] Huang Guangshun et al, HEP&NP(in Chinese), 2000,24.

ś”~-,ř–ÔőęXÔő. 2000,24.

[10] Bai JingZhi, et. al. PRL. Jan. 2000, Vol. 84, P 594 − 597

Measurement of Integrated Lumninosity in R Scan^{∗1}

Wang Zhiyong^{1)2} Yuan Changzhen Huang Guangshun Cheng Baosen Qixiangrong Chen Guangpei Chen Jiangchuan Hu Haiming Hu Tao Li Jin Mao Zepu Xue Shengtian Zhou Li Zhao Zhengguo

(Institute of High Energy Physics, CAS, Beijing 10039,China)

Abstract A method is introduced for the measurement of integrated luminosity in R scan by large-angle Bhabha events. Compared with the previous method. some improvement have been made in both events selection and determination of detection efficiency. Several methods are employed to check our results. It is found that our results are compatible with other results within error. But this method gives a smaller systematic error.

Key word luminosity, Bhabha event,detection efficiency, crosssection

1 � Supporteded by National Natural Science Foundation of China (19991480, 19825116, 19805009), The Chinese Academy of Science Foundatio(KJ95T-03) and 100-Talented Scientist Fundation

2 1) E-maill: Wangzy@pony2.ihep.ac.cn