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ANGLE CORRELATIONS OF SECONDARY
CHARGED PARTICLES IN THE REACTIONS OF ANTIPROTON-
PROTON ANNIHILATION AT 32 GEV/S

Abstract. For discovering of the couple particles for correlations of the same azimuthal angles but sharply
differing an quantity (value) at pseudorapidity experimental data with exceptionally large multiplicity (n=8,10,>12)
in antiproton-proton annihilation are analyzed.

Experimental data on antiproton-proton annihilation have been obtained in International Collaboration
“Mirabelle”. Analysis of the dependence for azimuthal angles difference @u= ¢;-¢, between i-th and k-th particles
and their rapidity Ay=y;-y, (where i=1,2,...,n; i#k at number of secondary n). Azimuthal angle ¢ of secondary
particle is determined as angle between initial plane, contained longitudinal momenta of primary. The rapidity of
particle calculate on y= lln £ form, where E, Py are energy and longitudinal momentum.

2 E-P

Analysis of dependence azimuthal angle of two particles from the rapidity difference Ay the same particles for
multiplicity n=8, n=10, n>12 was shown, that the correlations of couples at Ap=0, Ay=0 are observed, but far couple
(pair) correlations of charged particles in Ay=2/4 interval, observed on Big Hadron Collider are not observed. The

Ay distribution destripted by Gauss function and A¢ distribution has symmetrical view, describing by linear relation

AN
——=qa+tbg.
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YIJVIOBBIE KOPPEJISAIINN BTOPUYHbIX
SAPAKEHHBIX YACTHL B PEAKIIUAX AHTUITPOTOH-
INPOTOHHOUN AHHUT'MJISALIUUA T1PU 32 I'IB/C

Annoramus., [Ing oOHAPYKCHHSA TATbHUX KOPPCLAMUH Map YaCTHI] PH OJHHAKOBBIX a3MMYTAJIbHBIX YTJIAX, HO
PE3KO OTIMYAIONIMXCS IO BEJIMYUHE OBICTPOT, AHATIM3HPYFOTCS SKCIICPUMEHTAIBHBIC TAHHBIC C TIPEACIBHO OONMBINOH
MHOKCCTBCHHOCTBIO (n=8, 10, >12) B AaHTHOPOTOH — TpPOTOHHON aHHWrWLINHH mpu 32 [aB/c.
OKCIMICPUMCHTANIBHBIC JAHHBIC TO B3aUMOACHCTBHAM AHTHIPOTOHOB C NPOTOHAMH TONYYCHBI B PAMKAX
MexIyHapOaHOTO COTPY JHIUCCTBA « MHPAOEIThy .
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IlpoBeneH aHamu3 3aBUCHMOCTH DA3HOCTH a3HMYTANbHBIX YITIOB {0, = (), — (), MCKAy i-To m k-oi
YACTHIAMH B HX OBICTPOTAMH Ay =y,—y, trei=12 ... .nk=12 .. 6 mn i # k npu uncne BropEUHBIX

YyacTUl N). A3HMYTaJdbHBINH YTON () BTOPHYHOM YACTHIBI OMPEACIBICTCS KAK YTOI MEKAY HAYAIBHOMN IIOCKOCTHIO,

COACPKAIICH IPOAONBHBIM HMMIYJIbC BTOPHYHBIX YACTHI[ M MMIYJIbC NEPBHYHOM YACTHIBL, H IUIOCKOCTBIO,
TICPIICHANKY JLIPHOH HATIPABICHUIO ABIDKCHUS MEPBUYHON YAaCTHIBI. BHICTPOTA YACTHIBI BRIMUCIACTCS MO (opMyie
1, E+E

y=—In——L.rAe E, PH — 3HCPTUA M MPOAOJIbHBI HMITYJIBC.

2 E-F

AHaM3 3aBHCHMOCTH PA3HOCTH a3UMYTATBHOTO yria A¢ ABYX 4HacTHL OT PasHOCTH ObICTPOT Ay 3THX
yacTHI Uit MHOKeCTBeHHOCTeH # = 8,77 =10,n > 12 nokasan, 4T0 HAOMOTAOTCS KOPPEISIME AP YACTHI[ TIPU
Ap=0, Ay=0, Ho HC HAOMOJAOTCS JANBHUC MAPHBIC KOPPCLILMH 3apHKCHHBIX YACTHL B HHTCPBAIIC
Ay =2+ 4, 06HAPYKEHHBIE B SKCTIEPMMEHTAX HA BOIBIIOM aIpOHHOM KOJUTAMIEpE.

Pacmpenenerne Ay omuceiBaetcs (ymrumed [aycca, a pacmpenencHue A¢ HMCEET CHMMETPUUHBIA BHI

L,OTIMCHIBAKOIICHCS TIMHEHHON 3aBUCUMOCTBEO BUAA =a+bhyp-
NAgp

K/nouennie ¢J10Ba; MC30H, IPOTOH, AHTUIPOTOH, AHHUTHJISIIHSL.

B skcnepumMeHTax Ha BCTPEUHBIX MYyYKax MPOTOHOB U sAaep [ 1-3] Habmroaanuch JadbHHUE KOPPETILUAN
Map 4YacTHL NPU OJWHAKOBBIX A3UMYTANBHBIX VIrAaX, HO PE3KO OTIHYAIOLUIMXCS IO BEIHYHHE
KBa3UOBICTPOT B 00JaCTH SHEPruu, AocTmxkuMoi Ha bonpmom aaponnom komtaiiaepe (LHC). Tlpupoxa
(MexaHWU3M) JANBPHEH KOPPE/LILHHM CIIEC HE W3BECTHA. B 3TOH CBA3M MPEACTABIACT HHTEPEC AHAIH3
SKCIICPUMCHTABHBIX JAHHBIX C MPEACTBHO OOIBIION MHOKECTBEHHOCTBIO (1 =8.10,>12) B AHTUIPOTOH —

MPOTOHHOH aHHuruAmy npu 32 [3B/c.

BzanmozelicTBrsT aHTHIMPOTOHOB C MPOTOHAMU PETHCTPHPOBANKUCH HA (PPAHIY3CKOM BOJOPOIHOM
My3bIPbKOBON Kamepe «Mmupabenp» NMpH SKCIIOHHUPOBAHUU MYYKOM AHTUOPOTOHOB Ha CepryXOBCKOM
yvekoputene Y — 70 (Poccunst). DxcreprMeHTanbHEI MaTepHai MONYYCH B pamkax MexIyHapoIHOTO
cotpyanuuecTsa o sruaon Mucturyta dusuku Beicokux sueprui (Cepmyxos, Poccus).

B corpyanuuectee Ha npumepHo 200 ThICSY COOBITHSX TOJHOCTBI) HM3MCPCHBI YIJIOBBIC H
SHEPrEeTHUCCKUE XAPAKTCPUCTHKH BTOPHUYHBIX 4vacThu. Cpeaw 53THX HEYNPYruxX B3aUMOACHCTBHUN
o6Hapy:xeHO 47376 coOBITHIT AaHTUIPOTOH — IPOTOHHON AHHUTWIILUK Pp — m(mw w1 )X ° , TAC M — 4uCiIo

7' mpu X ’ - BrIazx HEUTPATbHBIX YaCTHII.

A3HMYTaIBPHBIH Yrod (0 BTOPUYHOW YACTHIBI OMPEIACIIETCS KaK VIO MEXAy HavdambHOH
IUTOCKOCTBIO, COASPIKAIIEH NMPOAOIbHBIN UMITYJIbC BTOPHIHBIX YaCTHI] U UMITYJIbC IIEPBUYHON YaCTHIBI, H
IUTOCKOCTBIO, TIEPTIEHAMKYJLIPHON HANpaBICHUWIO ABIDKEHMSA NEPBUYHON dYacTHULBL. BeICTpoTa HacTHI
BBIYKCTSICTCS TI0 (hOpMYJIe

TAC F,R, - SHEPrusi U MPOJOBHBIN UMITYIbC.

Ha puc. 1 npuBeacHsl 3aBHCUMOCTH OBICTPOTHL ) OT a3UMYTAIBHOTO YA () BTOPHYHBIX YACTHI] B
PCaKkyUK AaHTHIMPOTOH — MIPOTOHHOW AaHHUTHJISIINHN A1 MHOKECTBCHHOCTEH n = 8, n = 10, n = 12, a Taxxke
pacopeacacHusl ICPESMEHHBIX @ U J MPH uMnyjbce aHturpotona 32 [3B/c. PacnpeaencHus gactuil mo
a3MMyTATBHOMY YTy HOCTPOEGHBI ¢ mupHHOit uuTepBana 0,2618 paguan, uto coorsercTyeT yray 15°, a
mupuHa uHTEepBana OwlcTpoTel paBHa 0,25. CpemHuie 3HAYCHHS BEIMYMH (¢ UV M UX JUCICPCHU
mpuseAcHel B TaOmuue 1. PacnpenmeneHus dacTvil mo asUMyTanbHOMY VIJIY CTAaHOBATCA Oosee
H30TPOMHBIMHI C YBEIMUYCHUCM MHOMKCCTBCHHOCTH, a PACHPENCICHUS MO OBICTPOTE HUMEKT (opMy
pacmpencncuus ['aycca.
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PucyHoxk 1 — 3aBUCHMOCTD GBICTPOTHI Y OT a3UMy TAJIBHOTO YIJIA ( U PacIpe/IeeHus ¢
W y B aHHUTWEIIIMOHHOM Kanae rmpu 32 [3B/c

TaGmuia 1 — KommdectBo coOpiTrit N, cpejiHue 3HAUSHUS <> U <y> JUCIIEPCUI D,.D,

B COGBITHSIX aHTHUIIPOTOH — IIPOTOHHOM aHHUTWITIH Iipy 32 13B/c.

MHoxecTBeH- N n-N <p> D <y> D
HOCTh 1l ? 7
8 10275 82200 -0,66-10°7 1,820 2,209+0,016 1,121
10 5254 52540 -0,16-10° 1,817 2,160+0,018 0,990
12 1727 21870 -0,88-107 1,822 2,126+0,028 0.886

IMpoBeacH aHAK3 3aBUCUMOCTH PA3HOCTH a3UMYTATBHBIX YII0B A @, = @, — @, Mexay i — o u k —
Ol wacTuuaMu U ux Geictpotamu Ay, =y, —V,, rac i =
BTOPUYHBIX wacTull 7. Ha puc. 2 NpHBEACHBI 3aBUCUMOCTH PasHOCTH ObICTPOT Ay, ABYX YacTHL OT
Ay,

mHoxkecTBeHHOCTeH 71 = 8,1 =10,1n>12. Konuuectso map B coOwtum pasHo M(n—1)/2, rae n —

PasHOCTH ASUMYTAJbHBIX YIJIOB

qpciao yactun B cobbrtuu. Cpennue suadeHus semwund Ay, u 4@, ¥ UX AUCHCPCHH IPUBCICHBI B

Tabnuue 2.

Ap,

3TUX WYacTHL W PacHpeIeIcHUA

— ] ——

A, wn

1,2, ...n;k=12 .. .1 i+knopu uacne







