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Ea~paMOB A.A. H .ap, PI - 11170 
Onpe.aeneHHe npocrpaHCTBeHHo-epeMeHHbiX xapaKrepHCTHK npouecca 
I'eHep8UHH 38pS!lKeHHblX 1T -Me30HOB npH B38HMOileilCTBHH 

TT- -Me30HOB c SIIIP8MH yrnepo.aa npH 5 raB/c 

Hccne.ayiOTCSI npocrpaHcraeHHo-e,peMeHHbie xapaKrepHCTHKH rrpouecca 
reHepSURH 38pS!lKeHHblX l1HOHOB B tr-Cl. -B38HMOileilcrBHH rrpH 5 raB I c. no
ny'leHHbJe peaynbrarbi, R • (2,9!,0,8)ct>M H r = (7,4!,3,5)·10-24 c, corna
cyiOTCSI C ll8HHblMH npH 3,7 H 40 rsB/c, 

Pa6ora BbmonHeHa B Jla6oparopeH H.aepHbiX npo6neM OHHH. 

fipeupnT 06wuaeuoro ncT•Tyra ... epuu •ccneJlo ... d . J1Y6•a 1977 

Bairamov A.A. et al, 
PI - 11170 

Determination of Space-Time Characteristics of Charged 
" -Meson Generation Process at Interaction of 
"--Mesons with Carbon Nuclei at 5 GeV/c 

Space-time characteristics of the generation process of 
charged pions in "-c12

interaction at 5 GeV/c are investigated, 
The obtained results, R • (2,9:t_0,8) F'rn and r • (7.4.:!:_3.5).10- 24 s 
agree v.ith the data obtained at 3, 7 and 40 GeV/c. 

The investigation has been performed at the l..oboratory 
of Nuclear Problems, JINR, 

Preprtnt of tbe Joint Institute for Nuclear Research. Duboa 1977 
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B nocne.n.Hee speMB HecKonLKHMH 3KcnepHMeHTanbHblMH 

rpynnaMH 6blno npose.n.eHo uccne.n.osaHHe npocTpaHCTBeHHO

speMeHHblX xapaKTepHCTHK npouecca reHepaUHH 3aPB*eH
Hb1X nHOHOB KaK B a.n.poH-a)l.pOHHblX / 1- 3 /, Tal< H B a.n.poH

JI)l.epHbiX B3aHMO)l.eHCTBHJIX 14-5,. llpH aHanH3e 3KCnepH

MeHTanbHblX .n.aHHblX 6bln ucnonb30BaH MeTo.n., npe.n.no*eH

HblH M .H.llo.n.ropeUKHM H r .H.KonblnOBblM 161
' 3TOT MeTO)l. 

no3BOnBeT H3 3HepreTH~eCKHX H yrnOBblX KOppenJIUHH nap 

H)l.eHTH~HblX ~aCTHIJ, /B ~aCTHOCTH, 7T -Me 30HOB/ nony~HTb 
HHiiJOpMaU,HIO 0 npOCTpaHCTBeHHOH H BpeMeHHOH xapaKTepH

CTHKaX ofinaCTH reHepaU,HH HCCne.n.yeMbiX ~aCTHU. 

B pa6oTax 6 - 9 • a paMKax cTaTHCTH~ecKoH: Mo.n.enH 

PO*.LJ.eHHJI ~acTHU H B npe.n.nono*eHHH, ~To BTOPH~Hble 

nHOHbl HCnyCKaiOTCJI He3aBHCHMO C noBepXHOCTH c4Jepb1 

R B Te~eHHe BpeMeHH r, fiblnO nony~eHO cne)l.yiOIUee COOT

HOUieHHe: 
0 ~ 

NTo>K (qo,qJ.) 1 (2Jt(q.tR)/qJ..R) 
------~- ~ + -------~--
NcjlOll(qo,q~) 1+(qor)2 , 

/1/ 

r.n.e 
-)> .....,. ___,. _._._., 

ql ~Jq-n(qn)J; q ""IE -~I 0 1 2 /2/ H 

E1, E2 - 3HeprHH ,BT<!PH~~blx nHoHoB;q.L - npoeKUHJI pa3Ho
CTH HMnynbCOB q = p 1 -- p 2 nHOHOB Ha nnOCKOCTb, nepneH-

-+ .... 

-> Pl +Po 
)l.HKynBpHyJO cyMMe HMnynLCOB n~ - .... --::;-==-- ; R H r - pa3· 

I pl t-P21 + 
Mep ofinaCTH B3aHMO)l.eHCTBHJI H BpeMJI HCnycKaHHJI 7T

Me30HOB; N TO>!-- - nnoTHOCTb nap TO*.LI.eCTBeHHblX nHoHoB; 
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N1j1011 - nJIOTHOClb nap nHOHOB, He HCnbiTbJBaiO~HX HHTep
liJepeHUHH, Ha30BeM ee liJoHOM; .J l - liJyHKUHJI liecceJIJI 
I- ro nopB.u.:Ka. 

OcHOBHaJI TPY.U.HOCTL .u.auuoro Me1o.u.a - onpe.u.eneuue 
4Joua. <l>ouoBoe pacnpe.u.eneuue MO)f{el 6biTL nonyqeuo .U.BYMJI 
cnoco6aMu: 

I/ MO)f{HO paccMaTpHBaTL pacnpe.u.eneuue nap ueTo)f{
.u.ecTBeHHbiX l.faCTHU, uanpHMep TT -Me 30HOB pa3HbiX 3HaKOB; 

2/ MO)f{HO 6paTb pacnpe.u.eneuue nap "±-Me30HOB, B3JI· 
TLIX H3 pa3HLIX C06LITHif. 

Tpy.u.uocTb nepBoro MeTo.u.a onpe.u.eneuu.11 4Joua 3aKJIIO· 
\faeTCJI B TOM, 'ITO B pacnpe.u.eJieHHH nap HeTO)t(.!J.eCTBeHHbiX 
77 -Me3ouoB ueo6xo.u.uMo Yl.fHTbiBaTb BKna.u. p -Me30HOB, 
KOTOpbiH cymecTBeH TOJILKO npu .lJ.OCTaTO\fHO 60JILWHX q H 

+ +I + -nOBbiWaeT OTHOWeHHe TT- TT- TT TT npH MaJibiX q no cpaB-
HeHHIO C 60JibWHMH q /BKJia.U. .u.pyrHX pe30HaHCOB (d .f ... 
He3Hal.fHTeneu/. B CB.II3H c 3THM ueo6xo.u.uMo npocne.U.HTb 
xo.u. KPHBOH N(TT± TT±)IN(TT+ TT-) B 3aBHCHMOCTH OT 31}KlleK
THBHOH Maccbl napbl TT -Me30HOB M* B o6nacTH p -Me3ona, 
\fT06bl HCKJIIO\fHTL B03MO)f{HOCTL OWH60K, CBJI3aHHbiX C 3TOH 
npuquuou I puc. 1/. 

N/1lt.tJ 
N (1£+-) 

I 
J,q 

f,O f 
0,9 

0,1 

4 

I 
I I 

I I 

I ':: I 
1 I X 

:'f I Jf I I I I I I I I I 

I I I I 1 I I * ¥ I I 1 1 ~ I 
'*'¥~~ :,* 1x 1 x11 X 1 :jC I I 1 

I I I * I I I I I lf 1 f 
1 

' I I I I lf I 

D,37S 0,6f5 

Puc. 1 

a,af; N ;,tp. 

<. 

Bo BTOpOM :MeTO.U.e TPY.U.HOCTL COCTOHT B TOM, 'ITO npo
HCXO.U.HT uapyweuue CBJI3eif, uaKna.u.wuae:Mwx ua u:Mnyn:&cw 
BTOpH'IHhiX 'laCTHU 3aKOHa:MH coxpaHeHHJI 3HeprHH H H:M
nynLCa, KOr.U.a 'laCTHUhl 6epyTCJI H3 pa3HhiX C06:WTHB. 

B .u.auuou pa6oTe Mhl non:&3ouaJIBc:& I-:M :MeTO.U.OM 
.ll.Jl.ll onpe.u.eneHHJI 4Joua. Pa6oTa u:wnonBeHa ua ocuoue :Ma
Tepuana, nonyqeuuoro ua :MeTpouou nponauoBoii ny3:wp:&
KOBOB Ka:Mepe /101,3Kcnouupouauuoii ua ny'IKe rr--:Me30HOB 

C H:MnynLCOM 5 T3B/c. 
Ilpu npoc:MoTpe - 43000 cTepeoliJoTorpallluii 6wno uaii

.u.euo, H3:Mepeuo H npoauanu3upouauo - 9800 co6:wTuii, 
Y.U.OBJieTBOpJIIOJUHX KpHTepHJIM OT6opa TT- c - B3aH:MO.U.eBCTBHB. 

Ha puc. 2 H 3 npuue.u.eubl uop:Mupouauu:we ua e.u.uuuuy 
pacnpe.u.eneHHJI no ql_ u q 0 . pacc'IHTaHHWM B "N -cucTe:Me 
B HHTepuanax O<q 0< 0,1 H 0< q1_ <0.15, COOTBeTCTBeH
HO. KaK BH.U.HO H3 pucyHKOB, ua6JIIO,D;aeTCJI nouwweuue nnoT
HOCTH nap TmK.U.eCTBeHHhiX 1T -:Me30HOB no cpaBHeHHIO C ue
TO)f{,IJ;eCTBeHHUMH B o6naCTH :MaJIWX 3Ha'leHHH q

2
..!.. H q O . 

IlpH 60JILWHX 3Ha'leHHJIX q O H q2
..!.. 3TOT 31}KlleKT HC'Ie3aeT 

/puc. 4,5/. 
Pacnpe.u.eneHHJI ua puc. 2 H 3 annpoKCH:MHpouanuc:& 

/cnnowuwe KpHBwe/ no l}lop:Myna:M, nonyqeuu:w:M· H3 /1/: 
d + + +-) 
. (N--IN -A +A exp(-q2 R2 14), /3/ 

dq2 1 2 .l. 
.l. 

++ :+-- 2 2 
d ( N -- IN ) "' B + B I (1 + q 

0
r ) · 

. 1 2 
dq 0 

/4/ 

3TH lllop:Myn:w JIBJIJIIOTCJI cnpaBe.u.nHBWMH npu :Manwx q 0 H 

qJ. . 
B pe3ynLTaTe annpoKCHMaUHH nonyqeuw 3Ha'leHHJI na-

paMeTpoB R u r : 

Rz(2,9 ± 0,8) clJM , T= (7,4 ± 3,5 )•10-
2
\. 

Ilpuue.u.e:M .lJ.JIJI cpaBHeHHJI .u.auuwe, nonyqeuuwe B ,D;pyrux 
pa6oTax .lJ.JIJI 1T- G12 -B3aHMO.U.eBCTBHB npu 3,7 F3B/c 141u 
40 F3B/c15 /c:M. •a6A. 1/: 
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Ta6AUf4a 1 

l1 Mnynhe 
TT- -Me30H8 R, 

cf>M 

06naeTh 
H3MeHeHHSI 

no q 0 , faB 

3,7 faBle 2,6j:J ,2 o<q0 < 0.1 

40faB/e 4,5j:J,O 0<q
0

<0,25 

5 faBle, 
ll8HH8SI 2,9±_0,8 0<q 0 <0.15 
pa6oTa 

r (e) 
06naerh 
H3MeHeHHSI 

no q ~-' faB/e2 

( ·24 2 2,5±_1,6}.10 O<q.L<0.2 

( ·23 2 1,7+0,7).10 O<q <0.04 
- 1 

·24 2 
(7,4+3,5).10 O<q < 0.15 

- ..L.. 

Kpo:we 3Toro, 6WJio npose,D;eHo uccne,D;osauue no onpe
,D;eneHHID npocTpaHCTBeuuwx pa3:wepos o6nacTH reuepauuu 

+ 
TT- ·Me30HOB HeCXOJIJ.XO ,D;pyrHM MeTO,D;OM, pa3pa6oTaHHWM 
Jipayuo:w H ~pH,D;MaHOM /11/. B npe,D;nonolKeHHH, 'ITO pac-

-• npe,D;eneuue nonepequwx u:wnynJ.cos r i cne.D;yeT 3axouy 

n n 
dw~ exp(-p2 Ir21.)8(Ir.)lld~ 1 1 1 1 

HMH 6WJIO noJiy'leHO CJie,D;yiOJUee COOTHOWeHHe ,D;JIJI 'IHCJia 
TOlK,D;eCTBeHHWX nap TT ·Me30HOB: 

dN ;;; exp(- 21 l Q2 )(1 + ,\ exp( -R2 Q2)). /5/ 
dQ2 

r,D;e Q - pa3HOCTJ. nonepe'IHWX HMnyJIJ.COB napw nHOHOB; 
p2- napa:weTp uaxnoua o,D;Ho'laCTH'IHWX pacnpe,D;eneHHH no 
xsa,D;paTa:w nonepe'IHWX u:wnynJ.cos; R - pa3:wep o6nacTH 
B3aHMO,D;eHCTBHJI B HanpaBJieHHH, nepneH,D;HXyJIJipHOM OCH 
B3aHMO,D;eHCTBHJI; ,\ - HeXOTopaJI XOHCTaHTa (,\ ~ 1). IlpH 
A=- 0 3cW»exT TOlK,D;eCTBeHHOCTH HC'Ie 3aeT. 

Ha puc. 6 H 7 npe,D;cTasneuw pacnpe,D;eJieHHJI no Q 
2 

,D;JIJI 
nap TolK,D;eCTBeHHWX rr -:we3ouos: rr+rr+ H rr-rr -. CnnoDIHaJI 
JIHHHJI • pe3yJIJ.TaT annpOXCHMalUIH 31<CDepHMeHTaJIJ.HWX 
,D;a.HHWX ~OPMYJIOH /5/. B pe3yJIJ.TaTe nony'leHW cne,D;YIQ· 
JUHe 3Ha'leHHJI R: 

8 

IJ[ljJJ,J H , <fJ T\; A 

+ 
_, 

77 77 ~.0:::_0,4 u,85:::_0,28 

77 77 2 2+0 2 0,43±_0, 12 , -, 

d_tJ_ 1 
d 0~2+ I 

500 t 

I 

\ 
\ 

400 

300 
~ 

' 200 * 
f 

100 

Puc. 6 
0,015 0,105 0,195" Q2( (,8/c) 1 

Taxu:w o6pa3oM: 
a/ npH aHaJIH3e 3XCDepHMeHTaJIJ.HWX ,D;aHHWX 77- C -

B3aHMO.D;eicTBHH npu 5 F3B/c o6oHMH MeTo,D;aMH ua6JIIO
,D;a.eTCJI KOppeJIJIUHJI TOlK,D;eCTBeHHWX 77 ·Me30HOB; 

6/ 3Ha'leHHfi pa3MepOB 06JiaCTH B3aHMO,D;eHCTBHH, no
Jiy'leHHJ.Ie o6oHMH MeTo,D;aMH, cosna.D.aiOT B npe,D;enax owu-
6ox; 
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a/ HalliH ,naHHLie cornacyiOTC.JI c pe3yJibTaTaMH Hccne
.noaaHHH npH 3,7 H 40 F:JB/c. 

d!l 
dQ3_ 
2500 

1500 

500 

0,0'6 

---t-
Puc. 7 

0,315 o,sss Q2( r~Bicl 

B JaKJIIOqeHHe aBTOPLI BLipa)l(aJOT 6naro,napHOCTb 
O.li.A6,nHHOBY Ja nno,noTBOPHLie o6cy)l(,neHH.JI, npocMoTpoao
H3MepHTeJibHOH rpynne JIBTA ao rnaae c E.C.Ky3Hen;oaoH: 
Ja H3MepeHHe co6biTHH H rpynne na6opaHTOB JIJill Ja npo
CMOTP DJieHOK MeTpOBOH nponaHOBOH KaMepLI JIJill. 
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