Śň9 ”èzBÝ

éåŽŮ¯{/¿ję!łIÛzt{/¿j4X3{.$ìæ-ęň"ßő, Çě,jâIt¡{ż»,Ńffiż»ď#hÎŋ. "«Þ,Òì,ÇuĂ,šIÛ{ /¿j4h-{,"èŮ¯{/¿j4Ź-{.Ÿ*–M-/¿{â«ˇ¿,`ŔĹ\ IÛĹ*,Ò,z-/¿{Ů¯jø.

ŊåŮ¯{/¿šÌ$æ-ùþ–găø:{5˙?“9˝u, Y,Çějâ {â«çYĎþ–HG’n;“9{Æ)jâšŋOZgăztÄĽ{Ôő/¿,Y ,Çějâ{â«çYĎŋOgăHG’n.Ĺ\þ–HGZŋOgăHG!łzt ’n/¿¿‹â«çY{Þ,ýzBHG,ŚÁzBÝ.

ý9D¸Řëþ–HG,Ù’ŘëŋOgăHG,!ĂŘëzBÝ,?ÉñBhabha,

DimuonZ„�őń/¿{zBÝ.

8.1 þ˘HG

ðőÌ${þ–găø:[40]ĳ~þ–,u;ŻÈńþ–ffiG,áŃffÊńþ–ffi G,,1-?èÄňÇþ–w(þ–/¿ąn).ŽÇþ–wˇFw¯ěŽþ–ffiG,Çć Č-4‘ę’{ˇø,Ä1þ–w{HG4ěŽþ–ffiGHG{Æè.ÈÇþ–wČ-¸ 4‘Ý’{ˇø,ý/¿w¯-[Çþ–w,Ñ–/,þ–ø:ú“9.þ–,û¡‚8 ´Çþ–w,ŽÇþ–ww¯´Çþ–ffiG.

þ–HG-Þ{ˇEóŢœ›7h{þ–,,~"è{0ffh¡ŽÇþ–ffiG {HG.äýĞ.4,h¡ìÇþ–ffiG{HG,Ò4ă˙øęŤffiGÃˇ{/¿ø ý,/,ŤffiG{/¿ję¿/¿jČˇýŔŤffiG{HG., 8.1Ŕ-Þþ–HGÛ ăœ›{þ–,. ,{ŚqŔþ–w{ÖÁ,Y~æ-ìuS,,a~Ťw{/¿ø ý,1FñęŤæ-ìŃˇ{þ–ffiG{HG.,{ŚïŔšĘäqRjffi&~{ Èþ–ffiG{ÖÁ.Èþ–ffiGI/ĳ~X3�æ-ì{få,ÜV{ˇøïŸ, 8.2.

þ–,œŸ{Æ¸4,ű-Þęìæ-ìŃˇ{þ–ffiG{HGffi, óþ–,ě #a{þ–wÒX~YJþ–ffiG,&XQű-þ–ffiG´n{/¿\\,Ywfø 107

108 Śň9 "èzBÝ §u,3ffióÈ/¿ąn{þ–GäýŮZ¿þ–GXŮ,ř{~˙˝,ęÞ8PÙ ÆffiG.Yø,›őŤþ–ffiG{HGRŰŃ-[65u.¿Ÿ,, 8.1 ěŚw{ffiG œŸ4Ŕê-ÞęMDCŃˇ{Ntrk ≥ 1ZNtrk ≥ 2{þ–HG,Ťt{þ–ŰŃf ~u�MDC{-[få, Ntrk ≥ 1,Ntrk ≥ 2ZNtrk ≥ 4ÈffiGþœŸŔ‘-’, ýþ –găffiXčfflD.

, 8.1 : þ–HG-ÞÛ~þ–ffiG,

Channel MDC VC BSC TOF ESC ETOF ENDVC MUON Active? - Y Y Y Y Y Y Y TOF B-B - - Y - - - - Y Ntof ≥ 1 - - - - - - - - Ntof ≥ 2 Y Y - - - - - - Radial - - - - - - - - Nvc ≥ 1 Y - Y Y Y Y - - Netof ≥ 1 - - - - - - - - ETOF B-B - - - - Y - Y - Ntrk ≥ 1 - - - - - - - Y Ntrk ≥ 2 - Y Y Y - - - - Ntrk ≥ 4 - - - - - - - - Muon-or - - - - - - - Y Eradial - - - - - - - - ESC-Etot - - - - - Y Y - Etot.l Y Y - Y - - - - Etot.h - - - - - - - -

Õ:‘Active?’q{‘Y’Ý‘N’û¡ŽÇþ–w4‚8ď4ˇ»; þ–ffiGéa{‘Y’,+ŤffiG Ňw¯,‘N’,+ŤffiGXw¯, ‘-’,+ęŤffiGÃˇ.

šĎþ–,ÜR{/¿ělÝ9iõýŐ,‚Ľˇ{4P/¿{þ–HG,Ä 1Ňòš,/¿ŋO,,ìńþ–ąn(ŸMDC){ň"/¿ěÇăñÈńP/¿ øý.Çă{Æ¸ęþ–,œŸ{Æ¸#3,ýěˇh¡ęìæ-ìŃˇ{þ–ffi G{HGffi,/¿øý{ă˙Òff¡&~u�YÇæ-ì{ŋOfå.đŸ,Ŕêh ¡Ntrk ≥ 1ZNtrk ≥ 2{þ–HG,/¿øý{ă˙ÒX–&~u�MDC{ŋOf

8.1. þ–HG 109 å. ÊâÇăñ{ÈńP/¿øý,ý,Fñ#a{/¿¿j.¿ŸBhabha/¿ jNbb,vμ/¿jNμμZ„�/¿jNh,lĂó“9ěĘÝYJP/¿4dw¯Ntrk ≥ 1ZNtrk ≥ 2{ffiG.œw¯Ntrk ≥ 1 ffiG{/¿jŔN^{bb}_1 ,w¯Ntrk ≥ 2ffiG{/ ¿jŔN^{bb}_2 ,¸MDCŕìffiGNtrk ≥ 1ZNtrk ≥ 2éBhabha/¿{þ–HGI/ Ŕ: ε^{bb}_{Ntrk≥1} = N^{bb}_1 /N_{bb}, ε^{bb}_{Ntrk≥2} = N^{bb}_2 /N_{bb} (8.1) 3ø,évμ/¿Z„�/¿{þ–HGI/Ŕ: , 8.2 : �æ-ìęþ–ffiG #ˇ�æ-ì þ–ffiGùÙ?B MDC Ntrk ≥ 1, Ntrk ≥ 2, Ntrk ≥ 4 (Main Drift Chamber) (þ–ŕìø:óMDCIt{

żìjLŢÝ-Ţ1,2Z4)

TOF TOF B-B (ŃòéòTOFâě) (Time of Flight) Ntof ≥ 1, Ntof ≥ 2 (TOFâějLŢÝ-Ţ1,2 ) ETOF ETOF B-B (ŃòéòETOFâě) (Endcap Time of Flight) Ntof ≥ 1 (ETOFâějLŢÝ-Ţ1) BSC Radial (BSCě¿ż5–Þĳè) (Barrel Shower Chamber) Etot.l(BSC¿–ÞĎk), Etot.h(BSC¿–Þřk) ESC Eradial (ESCě¿ż5–Þĳè) (Endcap Shower Chamber) ESC Etot(ESC¿–ÞĎk) VC Nvc ≥ 1 (VCżìjLŢÝ-Ţ1 ) (Vertex Chamber ) MUON Moun-or(μ-›jìŃÇ1Þâě) (μ-counter ) Õ: óůć{"èěEtot.l(8) ≈ 90MeV, Etot.h(25) ≈ 750MeV, ESCEtot ≈ 220MeV ε^{μμ}_{Ntrk≥1} = N^{μμ}_1 /N_{μμ}, ε^{μμ}_{Ntrk≥2} = N^{μμ}_2 /N_{μμ} (8.2)

110 Śň9 "èzBÝ

ε^h_{Ntrk≥1} = N^h_1 /N_h, ε^h_{Ntrk≥2} = N^h_2 /N_h (8.3)

~Þc0ff,1FñÙÆÈwþ–ąn{þ–HG.

, 8.3 : Bhabha/¿,Dimuon/¿Z„�/¿{þ–HG

HG Bhabha HG Dimuon HG Hadron HG

Ntof ≥ 1 0.99866 0.99467 0.99817 Ntof ≥ 2 0.93040^∗ 0.91130^∗ 0.99040^∗ Nvc ≥ 1 0.99855 1.00000 0.99983 Ntrk ≥ 1 1.00000 1.00000 0.99962 Ntrk ≥ 2 0.99639 0.99648 0.99066 RADIAL 0.99443 0.26737 0.40807 Etot.l 1.00000 0.98641 0.99840 Etot.h 0.99907 0.07855 0.90298 ε_{charged} 0.99721 0.98115 0.99603 ε_{char2} 0.92570 0.90809 0.98098 ε_{neutral} 0.99351 0.02100 0.36848 ε 0.99998 0.99361 0.99847

Õ:Q∗–jâR�ŕğł–çů“Trigger Efficiency Study for R Scan” ‚ÙÆjâ R�ś”~–F,Xľ[31]

äqRjffi{þ–,ęŔ-Þþ–HGÛăœ›{þ–,óÆőÞŮ,óþ– w{ä‹œŸ0ÁX3.^1ψ(2S)ůÃffiáœŸŔÇþ–w,õùffÇþ–ffiG.OŔ" «{/¿ă˙,ÇěŘĳ~7\æ-ì{få,Ä1"èě–¿*~{ŘŃőÇþ– w,õùňÇþ–ffiG.flâþ–ffiGČ-{ˇø,,1ztþ–w{þ–HGŸ˝: ε_{charged} = ϵ_{Ntof ≥1} • ϵ_{Nvc≥1} • ϵ_{Ntrk≥1} • ϵ_{Etot.l} (8.4) ε_{char2} = ϵ_{Ntof ≥2} • ϵ_{Nvc≥1} • ϵ_{Ntrk≥2} (8.5) ε_{neutral} = ϵ_{RADIAL} • ϵ_{Etot.h} (8.6) 1ψ(2S)ůÃffiÄ~{þ–,kDŐ9,,A.6.

8.2. ŋOă˙HG 111

flâþ–wČ-{ˇø,a~ŰGőX^1, ?Ĺ\ÔőÞfflD^2, ,1ztþ–,{¿þ –HGŸ˝: ε = ϵ_{Ntof ≥1} • ϵ_{Nvc≥1} • ϵ_{Ntrk≥1} • (ϵ_{Etot.l} − ϵ_{Etot.h} • ϵ_{RADIAL}) + ϵ_{Ntof ≥2} • ϵ_{Nvc≥1} • ϵ_{Ntrk≥2} • (1 − ϵ_{Etot.l}) + ϵ_{RADIAL} • ϵ_{Etot.h} (8.7)

Êâ*(8.5)�(8.5)�(8.6)1ù(8.7), ,ĎBhabha/¿,Dimuon/¿Z„�/¿ {þ–ffiG{HG,›őñÈþ–w{HG^3 1ù¿þ–HG,Ńˇ{›őĹ*?ï Ÿ, 8.3.

8.2 ŋOă˙HG

/¿{ŋOgăHGĎď´¸[Üffh¡.D¸,´¡{ÜffÇŞSOBERŮ¯Ü fføý,Ùę]"jâófå“9Â*Þq\Ů. Ù’,Üfføýš,ę]"jâ 3 ø{ŋOÇŞDRUNK,oÄ,ØIÛ~{jâľG. !Ă,ÜffjâľGďˇ/,

, 8.4 : ÈńŮ¯�

4�é „� ,Ç QED ,Ç áh,Ç áhÝ ąn e^+e^− μ^+μ^− e^+e^− μ^+μ^− & ËŹ,Ç Ů¯� RADEE RADMU V2LL LUND-MODEL

ę]"jâ#3{IÛgăÇŞ.ěÜffÇŞŮ¯{/¿jŔnm.c.,găĂ{/¿j ŔNM.C.,¸ŋOă˙HG¡BŔ: ε_{rs} = n_{m.c.} N_{M.C.} (8.8)

1ä‹{Ă,ůća~êŸ˝Ú*

P (A_1 ∪ A_2 ∪ A_3) = P (A_1) + P (A_2) + P (A_3) − P (A_1A_2) − P (A_1A_3) − P (A_2A_3) + P (A_1A_2A_3)

2ÄćÔőÞ{fflD,4Ŋ"è,ÇěÈþ–ffiGČ-{ÝŐu.đŸĂ,ÔőÞY

ϵ_{Ntof}˘_2 · ϵ_{Ntof}˘_1 = ϵ_{Ntof}˘_2

OŔw¯þ–ffiGN tof ≥ 2{/¿¡w¯þ–ffiGN tof ≥ 1.

3BES\*øéŢþ–HG§qýĲ,ûŮ,ÑÈ{ÏÄ[40],YřĘzZ~#ˇ{Ĺ*.

112 Śň9 "èzBÝ

Üfføýę]"jâójâßő,Çě?Ã«Ů,ÙK/óŢ]"jâĎ"èŮ¯,‚ ÜfføýflâőXMőĎ›őåŮ¯.

Ů¯´¡Üfføý{ÇŞÁČŔ(ď´¸[)Ů¯�.X3{,ÇĽˇX3{ Ů¯�., 8.4ïñ›őBhabha,Dimuon Z„�,ÇÄ~{Ů¯�.ä‹Ău,é Ţe^+e^−Zμ^+μ^− âÕ,›őËŹ,Ç{HGI/ĽˇRADEEZRADMUÜÇŮ¯

�[41]; ›őáh,Ç{HGĽˇ´/fflŻ{Ů¯�V2LL;ęËŹÕ{Ů¯�#ˇ,

áhŮ¯�ÃðÕkó-t.éŢ„�âÕ,f~óLUNDÜnäúÞ–0‚u{´¡ Ů¯�[42].ŤŮ¯�”,1Üff„�Ů¯{QCD,Ç,›,1Üffψ(2S)áhŽÞp #Ů¯„�{,Ç; K/óŢÜffX3,Ç{Ů¯�Ľˇf~X3{ð)Žkj.

8.3 zBÝ

8.3.1 zBÝ{¸ÄŰ’

"œ¿áŮ¯êNP roduceÇìń,Ç{/¿,ĎŢæ-ãŸ´[ZÔőffiG{!Ż Zň"ßő1ùIÛě#£ffiG{&~-ÆO,!łhĂnexpÇÔő/¿,¸æ-ãŸ éŤ,Ç{zBÝ¡BŔ: A = n_{exp} N_{P roduce} (8.9)

ĎŢNP roduceÃff-w,ŔêFñìń,Ç{zBÝ, Ľˇ\ÁÜffŤą*~, Ç,ŻÄď´¸[øý(áNM.C. Ç/¿),?&øý/,ęjâ#3{ßőęIÛ, Ç(“nm.c.Ç/¿).ěøýęjâ{Ĺ*Ů^4,¸ĂŔ: ε_{rs} = n_{m.c.} N_{M.C.} ∼ n_{exp} N_{P roduce} (8.10)

Üff,ÇěĂŔéåŮ¯{/¿\\úæ-ìzB,ýæ-HGŔžIČž."« "èěĽˇœÏþ–găø:VøãÞýŐ,O‚sŮP/¿ýüúVø{,–u,, ‚\Ďêæ-HG.¡Bæ-t{/¿j(NDetect)ętHæ-ì{/¿j(NReach)Č ˇŔæ-HG.OÌ${æ-HGÌˇĎþ–HG’n,ù‚ĂŔ: ε_{trg} = N_{Detect} N_{Reach} (8.11)

ĎŢNReachÃff-w,Ř–/,éÈńþ–ffiG{HG{ÏÄMőñéŢìń´¡" è{þ–HG.

4ď´¸[øýę]"jâ{ŮuĎŽĂÜV#a{ÈńIY{ˇvh¡

8.3. zBÝ 113

þ–HGZŋOgăHGäý’nêjâóæ-ęIÛßő,Çě{â«ç Y.O‚ó"«jâßő,Çě,ĂŔzBÝĎþ–HGZŋOgăHGÜ\Iø Ä,ý A = ε_{trg} · ε_{rs} (8.12)

"è,Çě{/¿jęÜff,Çě{/¿j{ÜŽ,kDC 8.1.þ–HG,ŋOgăH GZzBÝ{›őŁïŸ, 8.5. ,,ě,1ñ,þ–HGzčžIČž.óX¨ř

œæ ß̧ œæ ß̧ œæ ß̧ œæ ß̧ œæ ß̧ œæ ß̧ œæ ß̧ ’ & $ %

?

?

               ?

               ?

@@
  @@
   @R

              �
            �
           �

       ??

BEPC

BES

Filter &

Calibration theory

Physical

Events

SOBER

DRUNK

RESULTS

Data M.C. (n_{exp}) (n_{m.c.})

N_{P roduce} (N_{Reach})

N_{EXP} (N_{Detect}) N_{M.C.}

N^′_{EXP} (N^′_{EXP} ≤ N_{EXP} ) N^′_{M.C.}(N^′_{M.C.} ≤ N_{M.C.})

N^{′′}_{EXP} (N^{′′}_{EXP} ≤ N^′_{EXP} ) N^{′′}_{M.C.}(N^{′′}_{M.C.} ≤ N^′_{M.C.}) œæ ß̧ (^{NDetect} N_{Reach} ) ⇒ εtrg , ( nexp N_{P roduce} ∼ nm.c. N_{M.C.} ) ⇒ εrs C 8.1 : /¿j{ÜŽC

114 Śň9 "èzBÝ

ů{<Y˝,›đđRŋOgăHGÁŔzBÝ.ĽˇÕ?{4,Ä?BÞ{zBÝ Ñ4ŊéŢ\8-‚Ó{zBÝ.

"èŮ¯{Â�,Ù<ś054-?{,,:›uÞ,YLÞ/¿żìó8-{IY 4þá{,#a{ď´¸[ÜffŮ¯{/¿żì{IY)Ň›aŤ4rÇ8-^5.Ď$ ńÜffŮ¯�zt{HG,=ýÃ-[nÝ!Ż{Ä?BÞ{HG(zBÝ).éŢŮ ¯e^+e^−âÕ/¿{Bahbha,ÇuĂ, "«ÞÃffzt\8-{HG.YÇŕ¸R8t ˝ĄěßX.

, 8.5 : þ–HG,ŋOgăHGZzBÝ

,Ç þ–HG ŋOgăHG zBÝ

(ε_{trg}) (ε_{rs}) (A)

1.e^+e^− → e^+e^− 0.99998 0.6828 0.68279

2.e^+e^− → ψ(2S) → e^+e^− 0.7427 0.74269

3.e^+e^− → μ^+μ^− 0.99361 0.4710 0.46799

4.e^+e^− → ψ(2S) → μ^+μ^− 0.5257 0.52234

5.e^+e^− → hadrons 0.99847 0.7526 0.75145

6.e^+e^− → ψ(2S) → hadrons 0.8055 0.80427

8.3.2 e^+e^−âÕ/¿zBÝ{h¡

,őXÞY,ĳ~QEDőX›őBhabha,Ç{-Á,hnÝôBffi(θ → 0),-Á –ś(θ → ∞); ,"èÞY,ĎŢéåe—{Žv,ôBnÝ«’a/¿{-ÞÊý Ãff"ı.¡\őXZ"èÜ0Á{ÆO,Bhabha/¿{-ÞŘ!ó¡)Ň«§ q^6,Űèø~{çYŸ$.

óψ(2S)ůÃ"èě,Bhabha/¿~ŢàÝ›ő.àÝý§Þ4Ç"èŁ,Řę fiďì{Ó*u–ZäqçYŃˇ,‚ęjâIÛZÜff,ÇÃˇ.ÊâàÝ{›őÚ * L_p = N(θ_s) ε(θ_p) · σ(θ_p) (8.13)

5r Ç 8 - = Á \ 8 -.I Y Ţ \ 8 - { ż ì { n Ý ) Ň,ÙθR Ł ,0tπ,Ý Ă| cos θ|,0 t1;ϕ,0t2π.Ů¯/¿{żì{IY)Ň=;ÁŔ/¿{Ů¯)Ň.

6RADEEŮ¯�Üff{Bhabha,Ç,/¿{Ů¯)ŇŔ: 0.10 < θ < 179.90.O$,ĎRADEEŮ¯�

zt{HGŰõŔ#aŢÞc)Ň{HG.

8.3. zBÝ 115

*ěN(θs),+ó¡{găffiG˝(gă)Ň~θs)+), găĂ{/¿j;σ(θp),+ ¡Ů¯)Ň«(~θp)+), Ďď´¸[zt{-Á;ε(θp)4#a{HG,ý

ε(θ_p) = N(θ_s) N_{MC}(θ_p) (8.14)

ó”¡{găffiG˝,găĂ{/¿jN(θs)âÑX#;fflDtàÝ{´Ž, ε(θp)ęσ(θp) {#ŽšĎθp{Éø‚ů##ˇ.ä‹ŔĂ,θp›L,sŮσ(θp)›L,3ffisŮε(θp)> B;’Č,θp>B,σ(θp)>B, ‚ε(θp)›L.;ÓČ,óÜnÜffřh{<Y˝, ε(θp)ęσ(θp) {Æè[ε(θp) · σ(θp)]éŢnÝ{#ŽuĂ4¡Ł;ÜVČè{Xŋ¡u,’nêÜn ÜffQu{ø:ØŃ. O$,àÝ-ÞěÄˇe{ŕ¸,ęÙĂ4h¡HG)Ň{LB, XŸĂ4HGę-ÁÆè{p¡u.,8.6ÉñX3nÝ˝HGę-Á{ÆèŁ,1ù ÆèŁZšþŁ{#éŃ/.

, 8.6 : HGę-ÁÆèp¡u{5è

| cos θ| Ů¯-Á(σ) găHG(ε) Æè(ε · σ) Δ 0.75 91.9370nb 30295/50000 55.7046 0.0089 0.80 124.495nb 22199/50000 55.2733 0.0011 0.85 180.518nb 15316/50000 55.2963 0.0015 0.90 297.616nb 9170/50000 54.5828 -0.0114

Δ = [(ε · σ) − (ε · σ)]/(ε · σ), Ùě(ε · σ) = 55.2142

ó›őàÝffi,ˇF| cos θs| ≤ 0.72.Ŕê>èffiÎHa{k/D¸ˇFÜff/¿{ nÝŮ¯)ŇLŢ0.72,ý

| cos θ_p| ≤ α, (α > 0.72) (8.15)

ČĂ,Êâď´¸[Ů¯{Ôő/¿(ýMCMADE/¿),,1zt/¿gă)Ň«{ /¿jNMC(θs),§‚›őñ#a{-Á

σ(θ_s) = N_{MC}(θ_s) N_{MC}(θ_p) · σ(θ_p) = f · σ(θ_p) (8.16)

Þ*.¡B-tO�f f ≡ N_{MC}(θ_s) N_{MC}(θ_p) (8.17)

116 Śň9 "èzBÝ

ęσ(θs)#a{/¿gă)Ň«{HG¡BŔ

ε(θ_s) = N(θ_s) N_{MC}(θ_s) (8.18)

YffiàÝŚ,1,+Ŕ

L_s = N(θ_s) ε(θ_s) · σ(θ_s) (8.19)

"«ÞLsęLp4Ů{.Ĺ\*(8.16)ę(8.18),?Õ?t*(8.14),Ń

ε(θ_s) · σ(θ_s) = [ N(θ_s) N_{MC}(θ_s) ] · [ N_{MC}(θ_s) N_{MC}(θ_p) · σ(θ_p) ] = N(θ_s) N_{MC}(θ_p) · σ(θ_p) = ε(θ_p) · σ(θ_p) ý ε(θ_s) · σ(θ_s) = ε(θ_p) · σ(θ_p) (8.20)

R*(8.20)SĲ*(8.19),,-*(8.19)ę*(8.13)#-.

óα{ă˙,Çě,øêˇFÜff/¿{nÝŮ¯)ŇLŢ/¿gă{nÝ)Ň i,ďˇfflDt(ε · σ){p¡u.Ÿ*nÝŮ¯)Ň,L, Ń!8-«{/¿jÌLL >è,`ŔÒÌk/HG{-¡.,,8.6ě,1ñh| cos θ| = 0.80ffi,(ε · σ)ęšþ Ł!zč.Ţ4,/úffiÎuęp¡uÜ0Á{Oč,h¡ÜffBahbha,Ç{/¿Ů¯ )ŇŔ| cos θp| ≤ 0.80.

"«"è˙-t{e^+e^−âÕ/¿Ý9ÜÇ,Ç{àȷ,Ç4tŃđ�ÇËŮ¯ {e^+e^−âÕ/¿;˛Ç4ψ(2S)p#Ů¯{e^+e^−âÕ/¿,ý

e^+e^− → e^+e^− (Bhabha ,Ç)

e^+e^− → ψ(2S) → e^+e^− (ψ(2S)p#,Ç) } =⇒ e^+e^− âÕ

éŢáhÕψ(2S){p#,ÇuĂ,őX›ő{-Áó\8-Ñ4BÑ{.,YÇ?B ÞY,éŢáh,Ç,1zt\8-{zBÝ.

ĎŢó˙--Á^7{ff\,ÇěĽˇfflDáhÕęËŹÕ(ýBhabha ,Ç){Žõ Ha,O$aŤó#3{nÝ)Ň«fflĽÜą,Ç{e^+e^−âÕ/¿.ù$őaRáh ,Ç{zBÝ-ttZËŹ,Ç#3{)ŇČ«(ý| cos θp| ≤ 0.80).Ŕê>èffiÎH a{k/,ó"«jâIÛě, áh,ÇęËŹ,Ç{zBÝ?-tt/¿gă{ )ŇČ«(ý| cos θs| ≤ 0.72).

7Ńˇe^+e^�âÕ˙--Á{›ő,-DŚ79: -Á›ő.

8.3. zBÝ 117

éŢe^+e^−âÕ,Ruε(θp)ÁŔð)HG, ε(θs)ÁŔ-tHG,fÁŔ-tO�.őV {ˇøŔ ε(θ_p) f = ε(θ_s) Ý ε(θ_s) · f = ε(θ_p) (8.21)

éŢ„�âÕęμ^+μ^−âÕ,ĎŢX?óBnÝ–śŕ¸,,8.5 Éñ{HG4\8- {HG.Ŕê"ŢˇvękÝ,,8.7ěïñê„�âÕ�μ^+μ^−âÕęe^+e^−âÕőą/ ¿{nÝgă)Ň�ð)HG�-tO�1ù-tHG-få.

, 8.7 : HG-t

ąn ,Ç /¿Ů¯ /¿gă ð) -t -t )Ň )Ň HG O� HG

Hadron áh \8- |cosθ_s| ≤ 0.80 0.8055 1 0.8055

ËŹ 0.7526 0.7526

μ^+μ^− áh \8- |cosθ_s| ≤ 0.65 0.5257 1 0.5257

ËŹ 0.4710 0.4710

e^+e^− áh \8- |cosθ_s| ≤ 0.72 0.4897 0.6594 0.7427

ËŹ |cosθp| ≤ 0.80 0.4456 0.6526 0.6828

118 Śň9 "èzBÝ