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fjUfl!MARY. 

It is shown that the momentum distributions of secondar·y 

pions produced in the r~actions (1) at p = 4 GeV/c /10 + 13/ can 

be well described by simple functions which were received from 

the Bosestatistic /B, 9/: 

el~ _ A D¾ ,I - Cl~f'.t. 
d' f'"" - -'- I :.L ~ . (1) 

ell'I . 
=-- =- A e- oH;,.1 
"'hi II . 

(2) 

The results of the fit are presented in Tables 1 and 2 for 

transverse and longitudinal momentum distributions, respectively. 

Whiie introducing t~e cut-off 

the distributions ;'~ and 

better then without it. 

,P.J_>0.2 GeV/c and p.,-;. 0.1 GeV/c, 

o'~ are described significantly 
d'J', 

A very simple explanation of the difference of the slopes 

in the ~ distributions for left- and right-moving pions 

in the c.m.s. is also given in this paper on the basis of the 

phenomenological quasi-two-body model for high multiplicity 

interact~ons /I2 ,IJ/ 



BBeAeHHe 

l1ccneAOB8HHe HMnynhCHbIX xapaKTepHCTHK BTOpH'IHbIX '<j'.8CTHU B npo

ueccax MHO>KeCTB0HHOI"O o6pa30B8HHSI aaeT B8)KHYJO HH<i>opMaUHJO AJISI cpaB

HeHHSI npeACK838HHH paanH'IHbJX TeopeTH'leCKHX MOAenett C 9KCnepnMeHTanb

·HblMH AaHHbIMH, 8 'laCTHOCTH, B CBSl3H C IlOSIBneHHeM HOBbIX MOAeneu <l>eiiH-

/1 2/ . /3 4/ 
MaHa I H HHra H AP, I oco6eHHO BO3poc HHTepec K H3y'leHHJO TaKHX· 

xapaKTepHCTHK npu BbJCOKHX 9HepI"HSIX, 

/5-7,15/ 
C apyrott CTOpOHbI, 6bmo IlOK838HO I 'ITO pacnpeaeneHHSI BTO-

PH'IHbIX IlHOHOB no HMnynbCaM B TT p H pp -coyaapeHHSIX npn p = 

= ( 13-29) raBIC MOI"YT 6bJTb AOCTaTO'IHO xopomo OilHC8Hbl npOCTbIMH <i>YHK

UHSIMH, nonyqaeMbIMH H3 Eoae-pacnpeaenemrn'laCTHU ( TepMOAHH8MH'l8CKHH 

IlOAXOA) /B, 9 /, 

l1ccneAOB8HHSI TaKOI"O poaa npeacTaBnSIJOT T8K)K8 HHTepec B CBSl3H C 

/16/ 
H8A8BHeH pa60TOH <l>eiiH6epra I B KOTOpOH IlOK83bIB88TCSI, 'ITO npn Tma-

TenbHOM OT6ope 06'beKTa npHMeHeHHSI CT8THCTH'l8CK8SI TeopHSI MHQ)!{8CTB8HHO

I"O o6pa30B8HHSI 'laCTHU aaeT BilOnHe YAOBneTBOpHTenbHOe onncaHHe 9KCne

PHM0HTanhHbIX AaHHbIX, 

B HaCTOSimett pa6oTe IlOK838HO, 'ITO HMnynbCHbJe pacnpeaeneHHSI BTO

PH'IHbIX llHOHOB, o6pa30B8HHbIX B peaKUHSIX: 
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1r-p ➔ n1r+1r-m1rO ( m .. 1,2,3) (a) 

➔ n 21r+ 21r-m1rO (m=1,2) (6) 

➔ AK 1r (B) 

( 1 ) 
➔ AK"" (r) 

➔ pKK1r (Jl) 

-
➔ n KK 1r (e) 

I 10.; 13/ 
rrpn llMIIynbce p = 4 f::JB/c ' MoryT 6bJTb OIIllC8Hbl cfiyHKUllS!Mll, COOT-

BeTCTBYIOIJJllMJJ Eoae-pacrrpe)leneHlllO "tJaCTJJU. 06mee "IJJCno IIIIOHOB B ( 1) COCTaB-

nsieT~BOOO.Ce-qea11e o6paaoBaHJJR peaoHaHCOB B peaKu~six (1) OTHOCHTenb-

/lOt-13/ 
HO Mano, a 6apHOHbl BbI/leneHbl IIO cpaBH0HlllO C Me30H8Mll • B CBSl-

311 C 3TJJM rrpe/lCTaBnsieTCH JJHTepeCHblM rrpHMeHllTb TepMOllllH8Mll"I0CKOe OIIll-

CaHlle rrpoueccoB K CllCTeMe BTOpll"!HblX 1T-Me30HOB B peaKUllHX ( 1 ) • 

§ 1. P acrrpegenemrn norrepe"IHhIX llMnynJ,~QQB 

l1crronb3YH o6bI"IHOe Eoae-pacrrpeJleneHue JlnH rrnoTHOCTll dN "tJaCTllU 

B llHTepBane llMIIynbCOB dp xdp ydp z ' MO)KHO rronytmTb cne)lyIOIJJee Bbl

/8 9/ 
pa}KeHlle )lnH pacrrpe)leneHllH rrorrepe"!HblX llMIIynbCOB ' • 

dN 3/2 -a:i PL 
_;:;;..;;.;__=A1.PL e 

dp:.1 
(2) 

1 
3necb a:i = T , AL - HOpMllpOBO"IHb1ii MHO)KllTenh. C 00TH011Je1rne ( 2) rro-

o ·r ny-qaeTCH B rrpe/lIIOnO)KeHllll, "ITO TeMrrepaTypa CllCTeMbl O "' m 
1T 

(Mac-

ca IIllOHa) ll 

/1. = V p 2L + m2 '>> m 1T , (3) 
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I'Jle m - Macca 'laCTHUhI, JlJJ.11 KOTopo:1i Bb!BO/lHTC.11 dN • 3To ycnoBne 
dpL 

cnpaBeJlJJHBO JlJJ.11 HyKJJOHOB H Hennoxo .Bbin0JJH.HeTC.11 JlJl.11 llPYI'HX 'laCTHU C 

m < m N (Macca HyKJJOHa), Lln.11. nuoHOB 9TO COOTHOllleHne HMeeT MeCTO npu 

/9/ I 5 6/ 
3Ha'leHH.IIX Pl':;:, (2 ,-3) m 1T • TeM He MeHee, B pa6oTax ' 6bJJJO 

noKa3aHo, 'ITO ¢yHKUH.II (2) xopOIIIO onHCbJBaeT cneKTpb! ~~L JlJJ.11 1T ± 

Me30HOB nO'ITH BO BCe:1i o6naCTH 3Ha'leHHll Pl • TTpu 9TOM ¢HTnpyeMbie 

napaMeTpb1 a1 OKa3bJBaeTC.II JJHHeHHO 3aBHC.IIT OT MHO)KeCTBeHHOCTH aap.11-

)KeHHb!X 'laCTHU npu ¢HKCHPOBaHHOH 9HepI'HH, 

.B HaCTO.ll!IleH pa6oTe pacnpeneneHH.11 nonepe'IHblX 
0

HMnyJJhCOB 1T -Me30-

HOB, o6pa30BaHHb!X B peaKUH.IIX ( 1)' annpoKCHMHpOB8JJHCb ¢yHKUHe:1i (2) C 

/14/ 
noMO!IlhlO MeTO)la HaHMeHblllHX KBa)lpaTOB PeayJJhTaTb! npe)lCTaBJJeHb! 

B Ta6nnue 1. 

B Ka'leCTBe HJJJJlOCTpaUHH Ha puc, 1 npnBe)leHbl pacnpe.oeneHH.11 none-

pe'IHbIX HMnyJJhCOB 11+ -Me30HOB, cyMMHpOBaHHhie no KaHaJJaM ( 1 a) H ( 16). 

CnJJOIIIHbJe JJHHHH COOTBeTCTBYlOT peayJJhTaTaM annpOKCHMaUHH 9THX pacnpe

neneHHH ¢YHKUHeii (2). KaK BHJlHO H3 pnc. 1, a TaK)Ke H3 Ta6JJHUbl 1, 9K-

cnepnMeHTaJJbHbJe cneKTpb! ~~;J. 1T -Me30HOB no cpaBHeHHlO C TT+ -Me3o-

H8MH nnoxo COI'JJacyJOTC.11 C (2). AHaJJOI'H'IHa.11 KapTuHa Ha6JJJO)laeTC.II H B 

CJJy'lae annpOKCHMaUHH 9KcnepnMeHTaJJbHb!X JlaHHb!X OTJleJJbHO B KaHaJJaX 

+ x/ 
(la) H (16), B TO BpeM.11 KaK JlJJ.11 1T -Me30HOB 9TO OTCYTCTByeT • On-

H8KO, ecJJH y'leCTb TO o6cTO.IITeJJbCTBO, 'ITO ¢opMyna (2)' B006!Ile I'OBOp.11, 

cnpaBellJJHBa npn yCJJOBHH (3) H BBeCTH, HanpuMep, o6peaaHHe P1'~ 0,2faBlc, 

TO peaynhTaTb! npu6nu)KeHH.II 9KCnepHMeHTaJJhHb!X naHHb!X ¢YHKUHe:1i (2) cy

!IleCTBeHHO yny'llllalOTC.11 (cM, BTopo:1i CTon6eu Ta6JJHUbl 1 H pnc. 1 - 3Ha'IKH 

X Ha I'HCTOI'paMMax) • 

x/PacnpelleJJeHH.11 nonepe'IHb!X HMnyJJhCOB (no Been o6naCTH 3Ha'leHHll P·L 
annpOKCHMHpOBaJJHCb TaK)Ke ¢yHKuue:1i: ¾ =A1pf e-alp:L, (4) 
I'lle CB060JlHbIMH napaMtTpaM11 SIBJJ.lllOTC.11 f3 " a1 . KaK noKa3aJJa artnpoK-

CHMaUH.11 JlJJ.11 rr+-Me30HOB B (la) H (16), a TaK)Ke JlJJ.11 pacnpeneneHH.11 BCeX 

" -Me30HOB B. ( 1) peaynhTaTbl aHaJJOI'H'IHbl TeM, KOTOpbie 6bJJJH nony'leHb! 

npH HcnoJJh30BaHnn ¢yHKUHH (2), TT pH aToM napaMeTp f3 "'1,5. Ho nn.11 "- -

Me30HOB TaKoe npH6JJH)KeHHe XOT.11 H YJJY'llllaeT peayJJhTaThI, HO 1laeT f3 ... 2,4 
( CM, puc. 1 - IIITPHXOBa.11 JJHHH.11). 
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YpoBeHb cornacn.11 no KpHTepmo X 2 npn STOM IlO/lHHMaeTC.11 AO 

(70-90)%. To )1{0 caMoe Ha6n10AaeTc.11 n An.11 pacnpeAeneHnii 4t!_ 
ap+ 

30HOB OTAenbHO B Ka)KAOM H3 KaHanoB (1). 

TT -Me-

p acnpeAeneHHe nonepe'IHhlX HMnynbCOB nnoHOB, cyMMHpOBaHHOe no 

BC0M KaHanaM ( 1) H aapf!AOBh!M COCT!J.IIHH.IIM TT -Me_30HOB, noKa3aHO Ha 

pnc. 2. KaK BHAHO, cyMMapHhIH cneKTp BC0X nttOHOB OAHH6KOBO xopowo onu

Ch!BaeTC.11 qiyHKUHeii (2) KaK 003 o6pe3aHH.II no P+ I TaK H An.II 3Ha'leHHfi 

p+ ·.:: 0,2. rsB/C ( CM. Ta6mruy 1). HeooXOAHMO OTM0THTb OAHO HHTepecaoe 

OOCTO.IIT0nbCTBO. TI ony'leHHhie B STOfi pa6oTe 3HaqeHHSI K09qJqJHUH0HTOB at 
(unn To ) 6mr3KH K peaynbTaTaM 9KCnepHM0HTOB no HeynpyrHM TT-p H 

• /5-8 17 / 
pp -B3aHMOA0HCTBH.IIM npH SHepI'H.IIX (13-29) rsB H 500 raB 

1 
, OT-

CJOAa cneAyeT, 

Typhl CHCT0Mhl 

'ITO B HHT0pBane sHeprufi (4-500) rsB Benu'luHa TeMnepa-

1 To= --04 
npHMepHO nocTO.IIHHa H npu6nH)K0HHO paBHa 

Macce 
/8 9 16/ 

TT -M030Ha, 'ITO H IlOA'lepKHBanocb P.IIAOM aBTOpOB 
1 1 

§2. PacnpeneneHne npononbHhIX uMnynhCOB 

1. 11a cTaTHCTHKH Boae MO)KHO TaK)Ke nony'IHTb pacnpeAeneHue qac-

THU no npoAOnbHhIM HMnynbcaM ddN • 0Ho nMeeT BHA! 

Pl! 
~=Aile- 0 [1 1~H I (5) 
djpll I . 

( A11 - HOpMHpOBO'IHhlll MHO)KHTenb >. 
/5 6/ 

B H0KOTOpblX paooTaX OTMe'lanocb 
1 

1 'ITO npn annpOKCHMaUHH SK-

cnepHMeHTanbHhIX A8HHh!X C noMOIUb!O qiyHKUHH (5) nnoxo npu6nH)K6IOTC.II 

A8HHh10 B o6nacTH 3H8'10HHll P:11 ' 6nH3KHX K Hyn10. 3To neI'KO noH.IITb, 

ecnn y'leCTb, 'ITO COOTHOill0HHe (5) An.II nHOHOB nony'laeTC.11 B _npeAnOnO)K0-

HHH PTI ·>> m TT npn TO "' m TT • TaKa.11 )1{0 cnTyaun.11 Ha6n10AaeTc.11 n B 

H8CTO.IIIU0ll paooTe, Ha puc. 3 B K8'10CTB0 nnn10cTpaUHH npeACTaBneHhl peaynb-
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N 

ilXXl 

0 o.z 0.6 0.8 1.0 i2 

Puc. ~. PacnpeneneHue nonepe'IHhIX uMnynhcoB Bcex nuoHOB B ( 1). Cnnow-
Hasi 'nuHUSI - npu6nmKeHue qiyHKuueti (2); X - COOTB8TCTByibT TOMy )1(8 

npu P+ z 0,2 faBIC. 
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Jr p-n. ~• ,r-m £0 
N 

iO 

.iJ 

,r• 

-iD -0.8 -06 -0~ -0.2 · 0 0.2 D.lt 0.6 0.8 LO P, (r,8/c) 

N 
500 

·iO -o.s -as -n~ -0.2 . o 0.2 o.~ . o.& . ns (o Pu (Ti&/e) 

PHc. 3. Pacnpe.neneHHe npo.noJibHbIX HMnyJibCOB TT± -M830HOB B c.u.M. 

peaKUHH B KaHane (la). IlpSIMbie - npH6JimKeHH8 C IlOMOIUbIO q>yHKUHH (5). 
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TaTbI am1poKCHMauH.ii: MeTOllOM HaHMeHbll!HX KBanpaTOB cneKTpa ddN_ nm1 
+ . p,q 

77- -M030HOB B KaHane ( la) C IlOMOIIlblO <jiyHKUHH (5). To >Ke CaM09 ansr. 

IlHOHOB, cyMMHPOBaHHb!X no BCeM KaHanaM ( 1) I noKa3aHO Ha PHC, 4. 3Ha'le-

2 . 6 2x/ 
HHSJ. )( If a·11 , nony'leHHbl0 npH annpoKCHMaUHH, naIOTCSJ. B Ta nuue • 

6 
/12,13/ 

2. B panee ony6nHKOBaHHbIX HaMH pa OTaX 6bmO rioKasano, 

'ITO KBa3HllBYX'laCTH'IHasr. <jieHOMeHOnOI'H'l0CKaSJ. Moaenb MHO>K0CTB0HHOI'O o6-

pa30BaHHSJ. 'laCTHU YllOBneTBOpHTenbHO OilHCbIBaeT 8KCnepHM0HTanbHble nan

Hble no peaKUHSJ.M (1 ). B 8TOH MOllenH npennonaranocb, 'ITO M030Hbl o6pa

ayIOTCSJ. B H0KOTOpOM CTaTHCTH'leCKOM o6naKe, llBH>KYII10MCSJ. B c.u.M~ peaK

UHH B CTOpony, npoTHBOnononO>KHYIO HanpaBneHHIO llBH>K0HHSJ. BTOpH'IHOI'O 

6apHOHa, TTpH 8TOM C'IHTaeTCSJ., 'ITO MaTpH'IHbIH aneMeHT B3aHMOll0HCTBHSJ. 

onpeaensr.eTCSJ. TOnbKO 6apHOHHbIMH nepeMeHHb!MH. C npyroii CTOpOHbI, cymecT

ayeT H3B0CTHh!H 8KCilepHM0HTanbHhIH <jiaKT, 'ITO yrnoBb!e pacnpeneneHHSJ. 

BTOpH'IHbIX 6apHOHOB BO MHO>K0CTB0HHb!X 1rN -B3aHMOll0HCTBHSJ.X HM0IOT pea

KYIO aHH30TpOilHIO Hasan B c.u.M. peaKUHlf. 8 TaKOM cny'lae CHCTeMa M030-

HOB (sa lfCKnIO'l0Hlf0M H306apHbIX) neTHT npeHMyllleCTB0HHO Bnepea B aTOH 

>Ke CHCTeMe. TT ono>KHM nnsi npoCTOTbI, 'ITO M030HHaSI CHCT0Ma ( K KOTopoii, 

KaK 6bmo CKa3aHo Bb!llle, npnMeHHMa CTaTHCTHKa) 1 llBlf>KeTCSJ. B c.u.M. Bne-
➔ 

pea If ero BeKTOp CKOpOCTH 

(fi ,>O) u napanneneH OCH 
C 

f3 C 

PII 

IlOCTOSJ.HeH, UMeeT nono>KUTenbHb!H 3HaK · 

• 8 CUCTeMe IlOKOSI BTOpU'IHb!X M030HOB 

pacnpenene11ue npoaonbHhIX uMnynbcoa 6yaeT lfMeTb Bua: 

(6) 

rae snaK * OTHOClfTCSJ. K c.u,M, M030HOB, 

Toraa cneKTp npononbHb!X HMnynbCOB B C,U,M. peaKUHH MO>KHO nony

'IHTb, ucnonbaysi o6bI'IHhiii nepexoa: 

~ 2 
OTHOCUTenbHO 6onbll!Ue 3Ha'leHUSI )( SJ.BnSIIOTCSI cneaCTBH0M nnoxoii an-

npOKCHMaUHH B o6naCTU 3Ha'l0HlfH -1~111'5. 0,1 faB/C, 

11 



TAEJUil!A 2 

PeaKIU1SI CneKTp *) . ~#) ./2 a (r~rn/c)-1 
Pt, n II 

< 0 19 22,6 5,51.:t<),20 
g-+ 

>o 20 81,I 3,94z.O,II 
(la) 

- <O 19 18,4 5,93z.0,21 .7i 
>O 20 I6,8 3,18±,0,II 

-
<O 13 12,6 7,42,:t0,23 

ff..,. 
>O 18 43,I ·4,85,:t0,25 

(Id) 
- <.O 15 15,8 . 7,28,:t0,39 IT 

>o. !8 41,4 5,87z.0,35 

<O IO 19,I . 5,93z.O,II 

(I) :t-o 

IT >o IO 55,0 3,75,:t0,07 

If) 3HaKH < H > COOTBeTCTBYDT cneKTpaM .:,:: 

~) . n -QHCJIO TOQeK Ha rHCTOrpaoe . 

.ItJISI Pu< 0 
r.! fu> 0 j 

12 

- i.2 -0.8 -0.4-

}l 

2000 

100 

fO 

5 
0 Q4 

ar 

0.8 !.2 P,, (rat /c) 

Puc. 4. PacrrpeneneHHe rrpononbHbIX IIMITynhCOB Bcex ITUOHOB B c.u.M. pe
aKUllll nmr ( 1). ITpsrMbie - pesynhT8Tbl arrrrpoKCHMBUIHI qiyHKUIJell ( 5). 
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dN dN 
--= 
di P:11 I di Pji :1 

dlpti I 
d:I p :11 :1 

. / m2+ PL2 . 
- a11 I y PJ( (± 1-/3., v'I + -~ J.I 

I C . p II 
-· e 

(y = 11!1- a 2 ) 
C /JC 

TaKUM o6paaoM, cpaBHHBaH COOTHOUJ8HUH (7) " (5), nonyqaeM, 'ITO 

a:!I = all I ". .,< ± 1-{3., }1 + 
m2+Pf~! 

2 
PII 

(7) 

(8) 

3HaK ! nepell ellnHnueii aaBUCHT OT aHaKa p II B c.u.M, peaKunu. Cnello-

BaTellbHo, llnH '18CTUU C P:11 ' HM8IOIUUM OTpnuaTenbHbJii 3HaK, BenU'IUHa 

HaKnoHa 

)Ke P+ 
a:JI 

JI /3 C 

6ylleT 6onbUJe, '18M /lnH '18CTUU C P:11 ·> 0 (npu O/lHUX " Tex 

) /5-7,15/ 
''ITO" Ha6n101laeTCH Ha 9KCnepnMeHTe( "H8CTDH-

lII:ilH pa6oTa ). PaayMeeTCH, npuB8/l8HHbl8 _BbJUJe coo6pa)KeHHH HBnHIOTCH 

'IHCTO K8'18CTB8HHblMH. 

qTO )K8 KacaeTCH pacnpe/leneHHH nonepe'IHblX HMnynbCOB, TO B 9TOM 

npu6nU)KeHHH OHO HHBapuaHTHO u B c.u.M. peaKUHH HMeeT TOT )KS BUil, 'ITO 

H B CHCTeMe IlOKOH Bcex BTOPH'IHbJX Me3OHOB. 

§3. ~KnIO'leHHe 

IlpoBe/leHHbiii aHanua noKaaan, 'ITO pacnpe/leneHHH nonepe'IHbIX u npo

llonhHbIX HMnynbCOB .. 8000 BTOpU'IHbIX IlHOHOB, o6pa30B8HHbIX B peaKUHHX 

(1), npu 3H8'18HHHX Pi,1-·::: 0,2 faBIC "P,Jl ~0,1 faB/c, COOTB8TCTB8HHO, 

MOI'yT 6b!Tb YllOBneTBOpUTenbHO onucaHbl ipyHKUHHMH, nonyqaeMblMH H3 Bo-

ae-pacnpe/leneHHH, 3Ha11eHUH TeMnepaTypbI T O .. 1,3 m 
17 

, nony11eHHb1e 

B H8CTOHIU8ii pa6oTe, 6nn3KH K peaynbT8TaM 9KcnepnMeHTOB, Bb!IlDnHeHHbIX 

npu aHepl'HHX (13-29) faB u 500 faB. P aaHuua B uaKnouax dN Id pf.I llnH 

IlHOHOB, neTHlUHX B 38/lHIOIO H nepe/lHIOIO nonycipepb! B c.u.M. peaKUHH, MO

)K8T 6b!Tb K8'18CTB8HHO o6'l>HCH0H8 B paMKaX ipeHOM8HOnOl'H'leCKOii KB83H

/lByX'l8CTH'IHOil MO/lenu MHO)K0CTBeHHOI'O o6pa30B8HUH '18CTHU. 
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