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IO.llaue6paT~es, O.fleqeuosa 

.PoiK,lJ.enue B Pb+Au 

BJaHMO.LJ.eiicTBHSIX npu Juepruu 158 ArJB 

B cospeMeHHOH 3Kcnep11MeHTaJibHOH cp11311Ke BbiCOKI1X 3HepmH OJJ.Ha 113 

aKTYaJibHbiX 3a)J.aLJ - nOI1CK YKa3aHI1H Ha LJa TI1LJHOe BOCCTaHOB11eHI1e K11pa11bHOH 

CI1MMeTp1111 B rop51LJeH 11 n110THOH 51)J.epHOH MaT p1111. 3TOMY nOCB51~eH 3KCnep11MeHT 

CERES/NA45. 11cc11e)J.oBaHI1e BeKTOpHbiX Me30HOB p , m 11 <I> JJ.a!OT YHI1KaJibHYIO 

B03MO)J(HOCTb 113yLJeHI151 )J.I1HaMI1KI1 B3ai1MO)J.eHCTBI151 TH)J(e11biX 110HOB np11 

y11bTpape11HTI1BI1CTCKI1X 3Hepr11HX 11 B LJaCTHOCTI1 113yLJeHI1H paHHeH CTaJJ.I111 

cy~eCTBOBaHI151 MaTep1111, KOTOpaH, KaK npe)J.n011araeTC51, npe)J.CTaB115111a C060H B TOT 

MOMeHT KBapK-f11100HHYIO n11a3My. 

~aHHM pa6oTa nOCBH~eHa 11CC11e)J.OBaHI110 a)J.pOHHOH MO)J.bl pacna)J.a pe30HaHCa 

p(770)0 ~ 7t+7C 3Ta MO)J.a pacna)J.a COCTaB11HeT - 1 00%. B pa6oTe aHaJII1311pOBaJI11Cb 

)J.aHHbie, no11yLJeHHbie so speMH ceaHca B OKTH6pe 2000 ro)J.a 3Kcnep11MeHTa 

CERES/NA45 Ha ycKop11Te11e SPS B U.EPHe. 

no11yLJeHHa51 CTaTI1CTHKa ceaHCa 2000 fO)J.a COCTaB11HeT 29 M11H. C06biTI1H C 

l.\eHTpanbHbiMI1 B3aHMOJJ.eiicTBI1HMH ( - 14.5 T6) 11 3 M11H. co6biTI1H c 

nep11cpep11LJecK11M11 B3a11MOJJ.eiicTBHHM11 (- 1.5 T6) np11 3HeprH11 B3ai1MOJJ.eiicTBI1H 158 

Af3B. B pa6oTe npoaHaJII13HposaH 21 . MI11111110H l.\eHTpa11bHbiX Pb+Au 

CT011KHOBeHI1H. 

CneKTpoMeTp CERES/NA45 

CneKTpoMeTp CERES/NA45 npe)J.Ha3HaLJ H )].1151 pemcTpal.\HH 11 113yLJeHI1H 

311eKTpOH-n03Hrp~HHbiX nap e+ e- B )J.I1ana30He nceB)J.06biCTp0Tbl 2.] <1J<2. 65 Ha 

ycKopHTe11e SPS B U.EPHe npH pa31111LJHbiX 3Hepr1151X B3aHMOJJ.eiicTBH51 ( 40 Af3B, 80 

Af3B, 158Af3B). 

~1151 Y11YLJWeHI151 pa3peWeHI151 no 3cpcpe THBHOH Macce 11 11)J.eHT11Qli1Kal.\1111 

311eKTpOHOB cneKTpoMeTp CERES/NA45 B 1998 roJJ.y 6bi11 JJ.On011HeH HOBOH 

CI1CTeMOH MarHI1TOB 11 l.\111111HJJ.p11LJecKI1M .ueTeKTOpOM TPC (Time Projection 

Chamber) c paJJ.I1aJibHbiM 311eKTp11LJeCKI1M no11eM [2, 5). 

CxeMa o6HOB11eHHOH ycTaHOBKI1 3Kcnep11MeHTa CERES/NA45 noKa3aHa Ha p11c. 1. 

CneKTpOMeTp 11MeeT no11HbiH a311MYTaJibHbi - aKcenTaHc, 0< qJ<2n, 11 n011HpHbiH 
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aKcenTaHC B HHTCpBaJJC yrJIOB 8 '<(9< }5 . lJTO COOTBCTCTBYCT HHTCpBaJiy 

nceB)J,06biCTpOT 2.1 <1)<2. 65. 

Oyi.JoK 51.ll,ep CBHHI.(a B3aHMO)J,eHcTsyeT c He no)J,BH)!(HOH MHllleHbiO - c 51.ll,paMH 

30JIOTa. Po)!()J,CHHhle s 3TOM B3aHMO)J,eHCTBliH I.JaCTHl(bl npoxo)J,51T I.Jepe3 )J,Ba 

CHJIHKOHOBhiX )J,eTeKTopa (SiDC 1, SiDC2). 3aTeM nepeceKaiOT pa.ll,HaTOpbl 

I.JepeHKOBCKHX )J,eTeKTopos (RICHl, RICH2) H OTKJIOH5110TC51 s a3HMYTaJJhHOM 

HanpasJieHHH B )J,eTeKTope TPC, noMeiJJ,eHHm 1 B MarHHTHoe noJie c .ll,peticpoM B 

pa.ll,HaJJhHOM HanpasJieHHH. MHllleHb, CHJIHKO -IOBble )J,eTeKTOpbl H I.JepeHKOBCKHe 

)J,CTCKTOpbl HaXO)J,51TC51 BHC MarHHTHOfO OOJI51. 

Bo speM51 ceaHca 2000 ro)J,a HcnoJih30BaJJacl: Heno)J,BH)!(Ha51 MHllleHh, cocT051IJJ,a51 

H3 J3 30JIOTbiX )J,HCKOB )J,HaMeTpOM 600 MKM H TllJIIJJ,HHOH 35.7 MKM, pacnOJIO)!(CHHbiX 

B)J,OJib HanpaBJICHH51 nyi.JKa Ha paCCT051HHH ].64 ,liM .ll,pyr OT .ll,pyra. 

_, 

=r.IA~~~~~E§_ex~r_!men!~l ~~1_1!12 

with radial drift TPC 

0 

P11c. I. CneKTpoMeTp CERES/NA45. 

TPC coils 

TPC drift f13!; volume 

5m 

)];sa pa.ll,HaJlbHbiX CHJIHKOHOBbiX )J,CTCKTOpa !J HaMeTpOM 4" HMCIOT aKCCnTaHC no 

nceB)J,06biCTpOTe B HHTepBaJie 1.95<1)<3.21 C IIOJIHOH a3HMYTaJJbHOH CHMMCTpHeH, 

O<cp<br. CHJIHKOHOBbJe )J,eTeKTOpbl SiDC I 11 SiDC2 OTCT051T OT MHllleHH Ha 

paCCT051HHH 9.2 CM H ]3 CM, COOTBCTCTBCHHO. 

)J;eTeKTOpbl RICH HMeiOT aKcenTaHC no nceB)J,06hJCTpOTe B )J,Hana3oHe 

2. 0<1)<2. 65, 6JIH3KHH K l(CHTpaJJbHOH 06J aCTH, 11 nOJIHYIO a3HMYTaJibHYIO 

CHMMeTpHIO. JlopeHl(-cpaKTop RICH-)J,eTeKTopm paseH 32 (ytF32). 
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_neTeKTop TPC - 3TO ~11Jli1H)J,p114ecKa51 )J,pel1q,oBa51 KaMepa, o6beM KOTopol1 9 M3 

3anonHeH ra3oBoi1 cMeCbiO Ne (80%) 11 C02 (2 0% ) . .nn11Ha TPC cocTaBJJ51eT 2 M 11 

pacnOJlO)J{eH )J,eTeKTOp Ha paCCT051HI111 (3.7-5.7) VI OT MI1WeHI1 (p11C. 1). 8HyTpeHHI1H 

pa)J,I1)'C )J,eTeKTOpa- 48.6 CM, BHeWHI1H pa)J,I1)'C · 132 CM. _neTeKTOp TPC COCTOI1T 113 

16 KaMep B)J,OJlb a311M)'TaJJbHOro HanpaBJJeHI151. 1\)J,OJlb oc11 ny4Ka (z) TPC pa3)J,eneHa 

Ha 20 nnocKocTeH, T.e. MaKCI1MaJlbHO B03MO)KHO,: KOJll14eCTBO XI1TOB Ha TPC-TpeKe-

20. )TO 003BOJl51eT T04HO onpe)J,eJli1Tb 11Mf y JlbC 43CTI1l\bl 11 )J,OOOJIHI1TeJlbHO 

11)J,eHTI1<tm~11pOB3Tb 3JleKTpOHbl C OOMOW.biO 3eJli1411Hbl 3HepreTI14eCKI1X OOTepb 

dE/dx. 

_nn51 o6ecne4eHI151 Ha1160nee BbiCOKOH T04HCCTI1 onpe)J,eJleHI151 11MO)'JlbCa 11 )J,Jl51 

o6ecne4eHI151 KOppeKTHOCTI1 MO)J,eJJ11pOB3HI151 tPOHa 6biJl C)J,eJJaH onpe)J,eJleHHbiH 

OT60p C06biTI1H, TpeKOB 11 nap. 

1. 0T6op, npHMeHHeMhiH B ..r.aHHOM auaJIH3<: 

B )J,aHHOM aHanl13e 6biJl 11COOJlb30BaH cne)J,ytOL 11111 oT6op: 

I. C06biTI151 C MHO)!(eCTBeHHOCTbiO B 11HTt:pBane 320<M<420 (3TO COCT3BI1Jl0 

65.9 o/o OT np03HaJJI1311pOB3HHbiX C06biT11H) )J,Jl51 o6ecne4eHI151 KOppeKTHOCTI1 

npo~e)J,ypbi MO)J,en11poBaHI151 <PoHa 113 nepeMewa iHbiX co6biT1111; 

2. )J,Jli1HHbie TpeKI1 C KOJIH4eCTBOM XI1TOE He MeHee 18 (113 20 B03M0)J{HblX). 

4T06bi o6ecne411Tb H31160nee BbiCOK)'IO T04H 1 KTb onpe)J,eJleHI151 11MD)'JlbCa. 4eM 

)J,Jli1HHee TpeK, TeM T04Hee onpe)J,eJJ5110TC51 ero n<tpaMeTpbi; 

3. )J,JI51 OT6opa H31160JJee Bep051THbiX 011 )HOB 11COOJlb30B3Jl3Cb 33BI1CI1MOCTb 

BeJli1411Hbl 3HepreTI14eCKI1X OOTepb dE/dx OT 3eJli1411Hbl 11MO)'JlbC3 43CTI1~bl: )J,Jl51 

npe)J,OOJlaraeMbiX ~HOHOB BeJli1411Ha dE/dx )],OJ )J{H3 6biTb MeHee 280 (B e)J,I1HH~ax 

ADC); 

4. napbl, KOTOpbie 11Me10T OTKpblTbiH yroJI ie MeHee 8 Mpa)J,, 1-iT06bi 11CKJli0411Tb 

11CK3)J{eHI1e cneKTpa 113-33 orpaHI14eHHOCTI1 pa3reweHI151 )J,B)'X TpeKOB. 

C noMOilJ.biO )J,aHHoro oT6opa 6biJJa soccTaHoi:neHa A". Ha p11c. 2 noKa3aH cneKTP 

11HB3pH3HTHbiX M3CC 7Cp. <l>OH annpOKCI1M11pOE aH 00Jli1HOMOM BTOpOH CTeneHI1. 8 

pe3)'JlbTaTe annpoKCI1M3~1111 A" tPYHK~I1eH rayc:a 11 y4eTa W11p11Hbl 611Ha nony4eHbl 

CJle)J,ytOW.11e napaMeTpbl- Macca 11 W11p11Ha: M = 1112 ± 3.2 M38/c2
; r = 6.2 ± 0.3 

M3B/c2
• Pe3)'JlbTaT )J,OCTaT04HO 6ni130K K )J,aHHbi\1 113 "Review of Particle Physics": 
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A·>rr~ p 
Entries ·2 

Mean 1.18 

RMS 0.06519 

;
2 l ndf 18.93/20 

Prob 0.5261 

pO 1.112 ± 0.000 

p1 0.006198 ± 0.000296 

p2 2.842e+005 ± 10772 

p3 2.619e+OOS ± 28288 

p4 4.514e1'004 ± 28051 

p5 ·1.158e1'005± 20318 

I i 
1.15 1.2 1.25 1.~ 

M,GeV/c 

P11c. 2. CneKTp HHBapHaHTHhiX Mace n:-p. 

M = 1115 ± 0.006 M38/c2
. Bem.PH1Ha X2/ndf np11 annpoKCHMa~HH pe3yllhTHpyiOmero 

cneKTpa paBHa 0.95. 8eJlH411Hbl nony4eHHblX m paMeTpOB nO,LITBep)l(j],alOT Ka4eCTBO 

.[laHHOrO OT60pa C06biTHH, TpeKOB 11 nap. 

uccJJe)J.yeMoro peJouauca 

~ml Ka)I().I,OH napbl 1t1C B C06biTI111 BblLIHCJljiJlaC b BeJ111411Ha 11HBap11aHTHOH MaCChi. 

~Jlji MO.[Ie1111pOBaHI1ji <f>oHa 11CnOJlb30BaJ1Cji MeTO).I, nepeMeWaHHblX C06biTHH (mixed 

event technique). flp11 3TOM MHO)I(eCTBeHHOC'I1 B nepeMeWI1BaeMbiX C06biHijiX 

OTJ1114aJ111Ch He 6onee 4eM Ha 3%. 

Ha p11c. 3 noKa3aH cneKTp 3<f><f>eKTI1BHh x Mace n+1C nocne Bhi4HTaHI1jl 

HOpM11posaHHoro <f>oHa. <l>oH HOpMHpoBaJlCjl no npasoti 4aCTH cneKTpa, M1trr- >0.92 

p
0 
-Me3oHa Mhi MO)I(e vt Ha6JlJO.[IaTb 3<f><f>eKT yci1JleHI1jl 

(enhancement). Ha 3TOM )l(e cneKTpe Mhi BI1J1.l' M 4eTKI1H n11K OT Ko -Me3oHa ( 497 

M38/c2
) 11 3<f><f>eKT B 06JlaCTI1 f2-Me30Ha ( 1270 \tb8/c2

), 6onee 4eTKO OH Bl1)1,eH Ha 

HI1)1(HeH 4aCTI1 pHcyHKa, r).l,e noKmaHo OTHOWI:HI1e C11man/<l>oH. KpoMe 3Toro B 

).l,aHHbiH CneKTp MoryT .[laBaTb BKJla.[l j],pyme 3<f><f>eKTbl, OTCyTCTBYlOiltl1e B 
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Signal/Background 

1.0025 

1.0015 

1.001 
:. ' . .. . . 
---·~·;,, '' ... :,,, .. ,, 

.;,. ....... t. 
: T',& ..... . . . " . . . -1-' ~.;a. . . .. ' . . . . . . . . . . ' . . ·~ 
. . .,-r' I. : f : : ~t 

... ~ +\,\~f~~~~-
1.0005 

0.9995 

PHC. 3. PacnpCJlCJICHHC HHBapHaHTHOH MaCCbl ][+][- no;JJe Bbl'IHTaHHll HOpMHpOBaHHOfO <f>oHa H3 

nepeMCIUaHHblX C06b!THH (sepXHllll 'laCTb pHCYHKa) H OTHOlliCHHC CHrHaJJ/<JloH (HHlKIIllll 'laCTb 

pHcyHKa). BKJJa.Libi s cneKTp llOKa3aHbi pa3JJH'IHbiMH JJ tHHliMH (sepxHllll '!aCTb). flo.IIpo6Hee eM. 

TCKCT. 

nepeMeWaHHOM <f>oHe, HanpHMep OTpa)l(eHH51 )a3JlHlfHbiX pe30HaHCOB: pacna)J,bl 

11°----+rCp H K*0 (892)--+Kn B CJly4ae Hei•epHOH H,IJ,eHTH<f>HKaQHH 4aCTHQ, 

,IJ,ByxcTyneH4aThie pacna,IJ,bi Kl (1400), K *(141 0 ~, K *( 1680) H oTpa)l(eHHe co-Me3oHa 

B CJly4ae Tpex4aCTH4Horo pacna,IJ,a C0--+7r0 7r+7r-. 

Mbl HMeeM OTpa)l(eHHe pacna)J,a l1°--+1t-p B TOM CJly4ae, KOf)J,a 3a nHOH 

npHHHMaeTc51 peaJlbHbiH npoTOH, OTpa)l(eHHe K *0 (892)----+Kn - KOr,IJ,a 3a nHOH 

npHHHMaeTc51 peaJlbHbiH K-Me30H. Tpex4aC"H4Ha51 MO,IJ,a pacna,IJ,a co-Me3oHa 
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51BJI5leTc51 npeo6na)J,aJOmeif 11 coCTaBJI5leT 89%, ce4eHI151 pmK)J,eHI151 CD-Me3oHa 11 p 0
-

Me30Ha - cpaBHI1Mbie no nOp51)J,Ky BeJII1411Hbl, n03TOMY OTpa)l{eHHe CD-Me30Ha 

COCTaBJI5leT 3Ha411MYJO 4aCTb )J,aHHOfO cneKTpa l HBapHaHTHbiX MaCe. 

C)J,eJiaB TaKoe npe)J,nOJIO)I{eHI1e o B03MO)I{Hbe. OTpa)l{eHI151X pe3oHaHcos, cneKTpbi 

BCeX nepe4HCJieHHbiX OTpa)l{eHI1H 6biJII1 npo vfO)J,eiiHpOBaHbl, 11CnOJib3Y51 MO)J,eJib 

UrQMD 1.3 [1 ]. CornacHo pe3yiibTaTaM MO)J,e mposaHI151 cneKTpbi oTpa)l{eHHH !'-..0 -

113o6apbi, K*0
- H CD-Me30HOB BHOC51T 3Ha4HMbiH BKJia)J, B cneKTp 3<lJ<lJeKTI1BHbiX Mace 

1t1C. Opw-1eM Y411TbiBaiiHCb TOJibKO Te pe3o mHCbi, 4aCTH~bi pacna)J,a KOTOpbiX 

HaXO)J,I1Jli1Cb Cpe)J,I1 4aCTH~ tPHHaJibHOH CTa. ~HH. 0epBOHa4aJibHOe KOJIH4eCTBO 

pe30HaHCOB COCTaBJI5leT Ha nop51)J,OK 60JibWYJO EeJIH4HHy. 

00CKOJlbKY CTaTHCTHKa MO)J,eJIHpOBaHHbiX )J,LHHbiX He60JibWa51 no cpaBHeHHJO C 

peanbHbiMI1 )J,aHHbiMH (21.2 MI1JIJII10H co6bin if) H cocTaBJI5leT 4YTb 6onee I 000 

C06biTHH, )J,Jl51 CrJia)I{I1BaHH51 cneKTpOB OTpa)l{ :HHH np11MeH51JiaCb annpOKCHMa~l151 

nonHHOMOM. Ha pHc. 4 npHBe)J,eH cneKTp oTpa)l{eHI1H, annpoKCI1MHpoBaHHbiH 

noJII1HOMOM n51TOH cTeneHH B )J,Hana3oHe 3tPtPt KTI1BHbiX Mace 0.46-1.18. BeJII1411Ha 

X21ndf COCTaBI1Jia 1.38. Ha p11C. 3 3Kcnept MeHTaiibHbiH cneKTp (yTOJII.l{eHHa51 

cnJIOWHa51 JIHHH51) 6biJI annpOKCHMHpOBaH IPYHK~I1eH raycca )J,Jl51 K 0
-Me30Ha, 

tPYHK~HeH npeifTa-BI1rHepa )J,Jl51 p
0
-Me30Ha l1 nOJII1HOMOM n51TOH CTeneHI1, 

nonyYeHHbiM npH onHCaHI111 cneKTpa oTpa)l{e~ 11if !'-..0 -H3o6apbi, K*"- H CD-Me30HOB. 

Pa3III14HbiM11 JII1HI151M11 noKa3aHbi OCHOBHbie s• Jia)J,bi B cneKTp 3<lJ<lJeKTI1BHbiX Mace: 

K0
-Me30H (TOHKa51 JIHH1151), OTpa)l{eHH51 /1°-11306apbi, K*0

- 11 CD-Me30HOB (II11HH51 

reflections 

160 

140 

100 

80 

60 

40 

20 

0 

z· I ndf 
Prob 
p) 

pi 
pZ 
pJ 
p. 

rofloctlons 

0.5856 
0.09451 

23.51 117 
0.1333 

-5411- 3.1 
3.687co+004 · 4 
-9.217&+004 c. 4 
1.093e+005 . · 4 

-6.249&+004 . 4 
1.391 e+004 ·· 3 

P11c. 4. Arl!lpOKCHMaLIHll no.~HHOMOM 5-oil CTeneHH pe'ly!lbTHpyiOWero cneKTpa OTpaJKeHHH (L'l.0
-

11306apbr, K* 0
- 11 <JJ-Me30HOB). 
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nyHKntp-TOlfKa) H p
0
-Me30H (nyHKTHpHa51 JlHHH51). BKna)J,bl OT )J,ByxcTyneHYaTbiX 

pacna)J,OB K1 (1400), K *( 141 0), K *( 1680) He3HaY HTeJlbHbl, OTpmKeHHe l)-Me3oHa )J,aeT 

BKJla)J, B caMyJO neByJO YaCTb cneKTpa (M1trr- < L 60 M3B/c2
), no3TOMY HX MO)I(HO He 

paccMaTpHBaTb. BeJlHYHHa X2/ndf npH annpoKC 1MaQHH pe3yJlbTHpyiOLU,ero cneKTpa 

(pHc. 3, yToJUJ..(eHHa51 cnnowHa51 JUIHH51) cocTaBiwa 1.16~ WHpHHa K
0
-Me3oHa- 22±1 

M3B/c2
, 3TO 03HaYaeT, YTO pa3peweHHe no Macce B o6nacTH K"-Me3oHa (a!J,pOHHa51 

MO)J,a) paBHO ~ 4 o/o. 

YYHTbiBa51 3<P<PeKTHBHOCTb TPC (93% )J,Jl51 )J,JlHHHbiX TPC TpeKoB) H )J,OJlJO 

HCOOJlb3yeMbiX B aHaJlH3e TpeKOB (27.5%), 6b1Jlil nonyYeHa KOJlHYeCTBeHHa51 OQeHKa 

YHcna p
0
-Me30HOB Ha peanbHOe co6biTHe B aKcenTaHce cneKTpoMeTpa CERES, 

KOTOpa51 COCTaBHJla BeJlHYHHY 1.] 0±0.20. 3TC 3HaYeHHe HaXO)J,HTC51 B XOpoweM 

COOTBeTCTBHH C MO)J,eJlHpOBaHHbiMH )J,aHHbiMH, lOJlyYeHHbiMH C OOMOll(blO UrQMD 

1.3 (0.97±0.02). PaCXO)I()J,eHHe Me)I()J,y peanbHb MH H MO)J,eJlHpOBaHHbiMH )J,aHHbJMH 

COCTaBJl51lOT BeJlHYHHy, npH6JlH3HTeJlbHO paBH) lO O)J,HOH OWH6Ke. CTaTHCTHYeCKa51 

3HaYHMOCTb p 0 -Me30Ha B )J,aHHOM cneKTpe COCTaHJ151eT 5.2 CTaH)J,apTHbiX OTKJlOHeHHH. 

Ha pH c. 5 noKa3aHo cpaBHeHHe cneKTpoB, non: 'YeHHbJX Ha 3KcnepHMeHTe STAR 

70 

60 

50 

40 

30 

20 

10 

0 

1400 

1200 

1000 

800 

600 

400 

200 

STAR ~ 

>< 
U'J • ~ 

Peripheral Au+Au § · 
0 •) 

0 6 0 8 Gev/c U·-
- ~ pT< -

0.8 

CERES 
Central 
Pb+Au 

1 1.4 

.• ·-- . - ... ':-:-:-:-:-:-:-:-:--:-:-r----' 

P11c. 5. PacnpcneJJCHI15111HBap11allTHOH ~1aCChJ n+ n-. noJJ yLJeHHhJX Ha JKcnepHMCHTC STAR (sepxH5151 

LJaCTh pHCYHKa) 11 1Kcnep11MCHTC CERES (1111)1(115 51 LJaCTh p11C)'HKa), nocJJc BhJLJHTaHH51 

HOpM11pOBaHHOfO <jloHa. 
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[3, 4] H Ha 3KCnepHMeHTe CERES. npeJJ,CTaBJleH -Jble cneKTpbl - 3TO pacnpeJJ,eJleHH51 

HHBapHaHTHOH MaCChi 1t+1t- nOCJle Bbi'-JHTaHH51 HOpMHpOBaHHOfO <j:JoHa. 0TJlH'-JHe 

cneKTpa 3KcnepHMeHTa STAR B cJ1eJJ,y10w ~M: JJ,Jl51 MOJJ,ellHposaHH51 <j:JoHa 

HCOOJlb30BaJlHCb KOM6HHa~HH 1t+1t+ H 1t-1t- ~ npHMeH51Jl0Cb orpaHWieHHe no 

nonepeLIHOMY HMnyJlhCY 0.6<pt<0.8 f3B/c. BHJJ,Ho, LITO noJlyLieHHbie cneKTpbi 

KaLieCTBeHHO OOXO)KH. nocJle BblLIHTaHH51 <j:Jc Ha B 060HX CneKTpax, OOMHMO 

H3BeCTHbiX pe30HaHCOB, OCTaiOTC51 JJ,OOOJlHHl eJlbHbie 3<j:J<j:JeKTbl - OTpa)l(eHH51 

pe30HaHCOB. B 3KcnepHMeHTe STAR aHanorHLIHbiM o6pa3oM yLIHTbiBaiOTC51 

oTpa)l(eHH51 K*0
- H ffi-Me30HOB. 

3. Y CHJieHHe 3cJtcJteKTa Bbl~eJieHHSI pe30H auca C DOMOIIJbiO npHMeHeHHSI 

orpaHHIJeHHSI Ha yroJI JMHCCHH pacna~H(] H IJaCTHIJbl B CHCTeMe DO KOSI 

pe30Hauca, COOTBeTCTBYIOIIIero CDHH-'IeTHOCTII p
0
-Me30Ha f = r 

B JJ,aHHOM aHaJlH3e JJ,Jl51 ycHJleHH51 BhiJJ,eJleJIH51 pe3oHaHca HcnOJlb30BaJlC51 TOT 

<j:JaKT, LITO cnHH H LieTHOCTb p 0 -Me3oHa J = 1·. Yrllosoe pacnpeJJ,eJleHHe npoJJ,yKTOB 

pacnaJJ,a p(77Qr-Me30Ha COOTBeTCTByeT 3aBHCH v!OCTH a + b·COS20, fJJ,e E) - yroJl 

3MHCCHH LiaCTH~bl pacnaJJ,a (pHC. 7) B CHCTeMe OOK051 pe30HaHCa OTHOCHTeJlbHO 

HanpaBJleHH51 OOJleTa p
0 
-Me30Ha B CHCTeMe L eHTpa HHep~HH CTaJlKHBaiOUJ,HXC51 

HYKJlOHOB (HYKJlOH 51JJ,pa nyLIKa- HYKJlOH 51JJ,pa MJIWeHH). 

; 
; 

; 

; 
; 

/,.,--, p0 -meson direction 

~---""-"' ~"';; "\ ~ ~ 
~ 

lT- (resonance rest system) 

p0 -meson (NN c.n.s.) 

PHC. 7. YrOJJ 1MHCCHH 4aCTHUbl pacna,na B CHCTeMe !101 051 pe30HUHCU OTIIOCHTeJJbHO HanpaB.~eHH51 

llOJiera p0 -Me3oHa. 
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Pacnpe)J,eJleHHe cose )1,1151 nap ni10HOB 113 o6.1aCTI1 11HBap11aHTHbiX Mace 0.695-

0.845 (o611acTb p"-Me3oHa) noKa3aHo Ha p11c. 8. B 3TOM CJlY'-Jae K03<Pc}mul1eHT b>O. 

EsH tn the M•H re~~~-~~~~~~~~-=~--_:-~-~:j 
1.003 ..... ·············· ···········-········· 

·!-l ·+ + + + -+++ +++++ + t+- + .. 

Fft-

0 • 9985 L.LL..l....l. . .&..i..L.i..LL.J.....I....L.L.L.LLlLJ ..• LLJ..L ... Ll.L 1 LLl _.i LJ. ... LL..!..L...L.Ll...l.....LLJ._ 

0 0.2 0.4 0.6 0.8 1 
coae 

Pwc. 8. Pacnpe.'le:letme cosE> ,1JJllnap 113 o6;tacTH HHBapt.UHTHbiX Mace p0 -\1e3oHa. 

np11MeH51J111Cb orpaHI14eHI151 !cos0!>0. 7 11 !cos0!>0.8. ,UaHHOe CBOikTBO 

npHMemiJlOCb paHee HeO)J,HOKpaTHO B 3JleMeHTapl:biX peaKUI151X [ 6, 7, 8, 9, I 0. II. 12, 

13, 14]. 

Onpe)J,eJleHHe yrJla e. yrJla Me)I()J,y HanpaBJleH vteM noJleTa p0 -Me30Ha 11 LJaCn1uei1 

pacna)J,a B CHcTeMe noKo51 pe3oHaHca, BbinOJ1H51eT ;51 CJle)J,y.a~HM o6pa3oM: 

- 4-HMnyJlhCbl LJaCT11U npeo6pa3ylOTC51 113 Jla6opaTOpHOH CI1CTeMbl B CI1CTeMy 

noK051 HYKilOH-HYKilOH, r)J,e O)J,HH HYKJlOH - 3TO • YKilOH Pb nyLJKa, )J.pyroti HYKJlOH -

3TO HYKilOH Au MI1WeH11; 

- B 3TOH CI1CTeMe Bbi411CJ151eTC51 cyMMapHbiH 4-HvtnyJlbC )J,BYX ni10HOB (n:~ 11 n:-); 

- 4-HMnyJlhC LJaCT11Ubi pacna)J,a npeo6pa3yeTc51 113 CHCTeMbi noKo51 HYKJlOH-HYKJlOH 

B CI1CTeMy nOK051 pe30HaHca; 

- Bbi411CJ15IeTC51 yro11 Me)I()J,y cyMMapHbiM 11MIIYJlbCOM (HanpaBJleHHe noJleTa p0
-

Me3oHa) B CHCTeMe noK051 HYKJlOH-HyKJloH 11 11MnyJlhCOM LJacTHUhl pacna)J,a B 

CI1CTeMe nOK051 pe30HaHca. 

np11MeHeHI1e orpaHHLJeHHH lcosE>I>O. 7 11 lcose >0.8 noKa3aHo Ha pHcyHKax 9 11 10, 

COOTBeTCTBeHHO. Ha BepxHeH 4aCTI1 p11C) HKOB pe3y Jlb TaT Bbl411TaHI151 

HOpM11poBaHHOro <PoHa (HopM11pOBKa no npasoti LJaCTI1 cneKTpa, Mrr•rr- >0.92 f38/c2
), 

Ha HI1)1(Hei1 LJaCTH p11cyHKOB- OTHoweHHe CHrHari/<l>oH. 

C yLJeToM pe3yJlhTaToB annpoKCI1MaU1111 <PYHKI\Heti Epei1Ta-B11mepa Ha p11c. I 0 11 

w11p11Hhi 611Ha (26 M38/c2
) noJlyLJeHbl cJle)J.ytc ll\He 3HaLJeHI151 MaCChi 11 W11p11Hbl: 

M=743±29 M38/c2
; r=I40±47 M3B/c2

. 3TH Bem 411Hbl )J,OCTaTO'-IHO 6J1113KI1 K 
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r;:;-.:-;.;:-1Cos(:)j>0:7-] --··--·-··----:i'"+-:--r-:--····--
'f!rnii'i"es-- ······· ··················--···4assoo6·-

-10, 
Me:an 0.6602 
RMS 0.1458 
, 2 /ndf 1.329/4 
Prob 0.8564 
pO 0. 7231 ± 0.0087 
p1 0.1503"' 0.0254 
p:2 

O.tl 0.7 0. 1.1 1.2 .3 
Eff rnas:a.a.GeV/c 2 

L. Signai/Backgroun~J ratio 

··+-. ··•···· -~. 

++ -+-' .• ·. . ..... ++ .... ···; .+. 
+---+4-+ . + .. . +. 

PHc. 9. CneKTp Jtn:- nocJle npHMeHeHH51 orpaHHYeHH51 l~osE>I>0.7 H Bbi'IHTaHH51 HOpMHpoBaHHoro 
<j>OHa. 12.6 MJlH npoaHa~H3HpOBaHHbiX C06biTHH. 

0.7182 
0.1881 

8.216/13 
0.8292 

0. 7431' 0.0132 
0.1404. 0.0469 

3.61•+004 ' 7937 

PHc. 10. CneKTP 1t rr- nocne npHMeHeHH51 orpaHHYeHH51 !COsE>I>O.S H Bbl'lHTaHH51 HOpMHpoBaHHoro 

<j>oHa. 
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}J,aHHhiM H3 "Review ofParticle Physics": M=769±:0.8 M38/c2
; f=150.2±0.8 M38/c2

• 

CTaTHCTH'-!ecKa51 3Ha'-!HMOCTh p"-Me3oHa B }J,lHHOM cneKTpe cocTaBn51eT 6.8 

CT3H}J,apTHblX OTKJlOHeHHH. 

Ha pHc. II noKa3aHhi BKJla}J,hi B 3KcnepHMeHTUlhHhiH cneKTP nocne npHMeHeHH51 

orpaHH'-!eHH51 Ha cos0: ocTaBllla51c51 '-!aCTh K"-M,:3oHa (TOHKa51 JlHHH51), oTpa)l(eHH51 

~0-H306apbl, K*"-Me30Ha B CJly'-!ae HeBepHOH H}J,t HTHcpHK3QHH '-13CTHQ H OTpa)l(eHHe 

ffi-Me30H3 B CJly'-!ae pacna}J,a ())---+1t
0
1t+7C (J1HIIH51 nyHKTHp-TO'-!Ka) H p"-Me30H 

(nyHKTHpHa51 JlHHH51). 

n+ rr-

0.5 0.6 0.7 0.8 0.9 

tt+tt· 

Entries 4545927 

Mean 0.6375 

RMS 0.1653 

;: 2 I ndf 18.65121 

Prob 0.6076 

pO 390.4 ± 58.3 

p1 0.4996 ± 0.0044 

p2 0.01973 ± 0.00676 

p3 6.791e+004± 14601 

p4 0.7458 ± 0.0122 

p5 0.146 .± 0.056 

p6 4.789e+004± 10259 

1 1.1 1.2 1~3 
M,GeV/c 

PHc. II. CneKTp Jt ][- IIOCJIC HCriOJib30BUIIHll orr UHH4CHHll [cos0[>0.7 H Bbi'II1TaHHll 

HOpMHpOBUHHOfO !}JOHU. 8KJJU,1bl B C!ICKTp !IOKU3UH >I pa3JJH4Hb1MH .1HHH liM H. 12.6 MJIH 

npOUHUJIH3HpOBUHHbiX C06btTHH. 

BeJlH'-IHHa X2/ndf npH annpOKCHMaQHH pe3y1hTHPYIOI.L\efO cneKTpa (pHC. 11, 

CllJlOWH351 JlHHH51) COCT3BHJla 0.89. 

KonH'-!eCTBeHHa51 oQeHKa BJ1H51HH51 }J,aHHoro ol·paHH'-IeHH51 cne}J,yiOIJJ,a51: }J,OJ151 p"

Me3oHa llOCJle npHMeHeHH51 orpaHH'-!eHH51 COC1 3BJ151eT npH6JlH3HTeJlbHO 60% OT 
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KOJlWJeCTBa p 0 -Me3oHa )1,0 npHMeHeHH51 Ol'paHHI.JeHH51, )l,OJ151 K 0
-Me3oHa 

npH6JlH3HTeJlbHO 25% OT KOJlHI.JeCTsa K0 -Me3oHa )1,0 npHMeHeHH51 orpaHHI.JeHH51. 3To 

He npOTHBopei.JHT npe)l,nOJlO)J(eHHJO, I.JTO Ko -Me3· )H pacna)l,aeTC51 H30TponHo ( 1'=0), a 

p"-Me30H B COOTBeTCTBHH C 3aBHCHMOCTbiO, nponJpU,HOHaJlbHOH COS20 (£=1). 
' 

OI.JeBH)l,HO, I.JTO npHMeHeHHe orpaHHI.JeHH51 Ha cose npHBO)l,HT K ycHJleHHIO 

CTaTHCTHI.JeCKOH 3Hai.JHMOCTI1 3QJQJeKTa: QJOH )l,OnOJlHHTeJlbHO yMeHbWaeTC51 6onee 

I.JeM Ha nop51)l.OK, a BbiXO)l, p 0 -Me30Ha- ~ B 1.5 pa3a. CTaTHCTHI.JecKa51 3Hai.JHMOCTb p
0

-

Me3oHa np11 3TOM B03paCTaeT H CTaHOBHTC51 paBH )H 6.8 CTaH)l,apTHbiX OTKJlOHeHHH. 

AHanorHI.JHa51 npou,e)l,ypa, KaK )l,Jl51 cneKTpos 3tp<}leKTHBHbiX Mace (TaKoH )J(e oT6op 

C06biTHH, TpeKOB, nap; TaKa51 )J(e npou,e)l,ypa C03[(aHH51 QJOHa), 6biJla BbinOJlHeHa )l,Jl51 

nonyi.JeHH51 cneKTpa mr-mo )l,Jl51 nap 113 o6nacTH p '(770)-Me3oHa, r)l,e mt- nonepei.JHa51 

Mace a p 0 (770)-Me30Ha. Ha pH c. 12 nony41 :HHbiH cneKTp annpoKCHMHposaH 

QJYHKLJ,Heti A *exp( -(mr-mo )/T), r)l,e T- HHBepcm 111 napaMeTp HaKJloHa (inverse slope 

parameter). no sepTHKaJlbHOH OCH OTJlO)J(eHa BeJlHI.JHHa 1/(mt-ffiO )*dN/d(mt-ffiO ). 

Pe3yJlhTaT annpOKCHMaQHH Ha pHC. 12: T = 182::29 M3B. nonyi.JeHHOe 3Hai.JeHHe He 

npOTHBOpei.JHT )l,aHHbiM )l.pymx 3KCnepHMeHTOB. 

0'11127 

0. Ul2 ' 0.029 

0.1 0.15 0.25 0.3 
rnt -rn

1
,.GeV/c2 

P11c. 12. CneKTp mt-mO, fiOJl)"ICHilbtH .UJill nap fiMOilOB 113 o6JJaCTM p
0
(770)-MC30Ha. 

npoaHaJJI1311pOBUHO 12.6 MMJlJlMOHOB C06biTMH. 
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3aKJIIO<Jeuue 

B ,AaHHOH pa6oTe npoBO.AHJTHCh HCCJTe,AoBaHH~ no no~cKy pe3oHaHca p(770t ~ 

rt1c. KaLJeCTBO npHMeH51eMoi1 MeTO.AHKH no,ATBe ))I{)J,aeT pe3yiThTaT soccTaHOBJTeHH51 

A0
, noiTyLJeHhi cJTe,AyiOI..L\He napaMeTphi- Macca t wHpHHa: M = 1112 ± 3.2 M38/c2

; 

r = 6.2 ± 0.3 M38/c2
• Pe3yJThTaT xopowo corJTacyeTC51 c ,AaHHhiMH H3 ''Review of 

Particle Physics": M = 1115 ± 0.006 M38/c2
• 

noJTyLJeHHhie 3HaLJeHH51 MaCChi H WHpHHhl J Jl51 A 0 H K 0 -Me30Ha (M=489±4.5 

M38/c2, r=22±1.5 M3B/c2
) rosop51T o TOM, LJTO cHcTeMaTHLJeCKHH C.ABHr no 

3<}><}>eKTHBHOH Macce B npe,AeJTaX CTaTHCTHLJeCKHX OWH60K OTCYTCTByeT. 

BoccTaHOBJTeH cneKTp 3<}><}>eKTHBHhiX Mace p(770)0 ~ 7t+rc. HccJTe,AoBaHhl 

B03MO)J(Hhle OTpa)J(eHH51 B ,AaHHhiH cneKTp nocpe !J,CTBOM MO,AeJTHpOBaHH51 Ha OCHOBe 

MO,AeJTH UrQMD 1.3. 

0oJTyLJeHhl KOJlHLJeCTBeHHhie Ol.leHKH pO)J(,AeHHl pe30HaHCa p(770)0 ~ 1t+1t-. LfHCJlO 

p0 -Me30HOB Ha peanhHOe co6hiTHe B CERES aKcenTaHce cocTaBHJTO BeJTHLJHHY 

1.1 0±0.20. 3TO 3HaLJeHHe HaXO,AHTC51 B xopoweM ;OOTBeTCTBHH C MO,AeiTHpOBaHHhiMH 

,AaHHhiMH, noiTyLJeHHhiMH c noMOlll,hiO UrQM u 1.3 (0.97±0.02). PacXO)J(,AeHHe 

Me)J(,Ay peaJThHhiMH H MO,AeJTHpOBaHHhiMH J aHHhiMH COCTaBJl5110T BeJTHLJHHy, 

npH6JlH3HTeJlhHO paBHYIO O,AHOH OWH6Ke. 

3HaLJeHHe MaCChi H WHpHHhl p(770t-Me30Ha, IIOJTyLJeHHhle Ha peaJThHhiX ,AaHHhiX, 

CJle,AyiOI..L\He: M=743±29 M38/c2
; r=140±47 M38/c2

• 3TH BeJTHLJHHhl ,AOCTaTOLJHO 

6JTH3KH K ,AaHHhiM H3 ''Review of Particlt Physics": M=769±0.8 M38/c2
; 

r= 150.2±0.8 M38/c2
• 

DpHMeHeHHe orpaHHLJeHH51 ua yroJT 3MHCCHH p tcna,AHoi1 LJaCTHI.Ihi (cnHH-LJeTHOCTh 

p0 -Me30Ha f = q YCHJlHBaeT CTaTHCTHLJecK:/10 3HaLJHMOCTh 3<}><}>eKTa ,AO 6.8 

CTaH,AapTHhlX OTKJlOHeHHH, npH 3TOM ,AOOOJlHHTeflhHO yMeHhWa51 <}>oH 6oJTee LJeM Ha 

nop51.AOK. 

OoJTyLJeHa seJTHLJHHa HHBepcuoro napaMeTpa llaKJTOHa (TeMnepaTyphi) T (inverse 

slope parameter) ,AJT51 p(770t-Me3oua: T = 182±2~ M3B. 

B npe,AeJTax 3KcnepHMeHTaJThHhiX owH6oK cMei..L\eHHe Macchi H H3MeHeHHe 

WHpHHhl p(770)0 -Me30Ha He Ha6JTIO,AaeTC51. 
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AHHOTau,mi 

.[(aHHa.H pa60Ta ITOCB.Hll.J,eHa ITOI1CK)' pe30HaHCa p(Ti 0)0 ~ Jt"1t- BO B3ai1MO.ll:ellCTBI111 

».n:ep Pb+ Au rrp11 3Hepnm 15 8 Ar3B. Hccne.n:os:: Hhi B03MO)I(Hhie oTpa)l(eHI1» s 

CIIeKTp 3<f><f>eKTI1BHhiX MaCe 1t+1t- ITOCpe.n;CTBOM MO.ll:~ JI11pOBaHI1.H Ha OCHOBe MO.ll:eJII1 

UrQMD (v.1.3). TionyqeHhi KOJII14eCTBeHHhre oueHK 1 pmK.n:eHI1» pe3oHaHca p(770)0 

~ 1t+1t-. 3Ha4eH11.H MaCChi 11 ill11p11Hhl p(770)0 -Me30Ha, ITOJiy4eHHhle Ha peaJibHhiX 

.n:aHHhiX, .n:ocTaT04HO 6JII13KI1 K Ta6JII14HhiM. B 1 rpe.n:enax 3Kcrrep11MeHTaJihHhiX 

oum6oK cMemeHHe Macchi 11 113MeHeHI1e m11p11Hhi p(770)0 -Me3oHa He Ha6mo.n:aeTc.sr. 

.[(JI» YCI1JieHI1.H pe30HaHCHOfO Cl1fHaJia 6hiJia IIp11MeH !Ha rrpoue.n:ypa, OCHOBaHHa» Ha 

11CITOJih30BaHI111 yrnosoro pacrrpe.n:eneHH.H rrpo, lYKTOB pacrra.n:a pe3oHaHca, 

COOTBeTCTBYIOll.J,ero BHyTpeHHI1M KBaHTOBblM 411CJiaM pe30HaHCa (cmm-4eTHOCTh p0
-

Me30Ha ./ = ll 

Annotation 

This contribution is dedicated to the search of th! resonance p(770)0 ~ n"rC in 

Pb+Au collisions at 158 AGeV. The possible reflections to the invariant mass 

spectrum n+n- were investigated by model UrQMD (v.1.3). The quantitative 

estimations of resonance p(770)0 ~ n+n- were obtained. The values of the mass and 

width of the p(770)0-meson obtained by real data and the values from "Review of 

Particle Physics" are approximately equal, the discrepancy is approximately one 

sigma. To increase the resonance signal the effecti"e procedure was applied. This 

procedure is based on usage of the angle distribution of the resonance decay particles 

corresponding to inside quant numbers (for p0 -meson. f = I} 


