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EPM-602(89)-82 

H·.R.GULKANIAN, ~.1\..KORClL\GIH, I.M:.AAVIHOVICH 

EXPERI!,IENTA~ ESTIMATION O>' THE CON,TRIBUTION 

OF SECONDl.RY INELAJTIC IN1'ERACTI01W 

II! THE MULTIPliCITY OF gf--li1ESO!!S IN pA-mTBRACTIOI!S 

Making u.se of t.he experimental data obtained with a 2 me­

ter prop<,me: bubble chamber HEL .Qf JINR vrith an internal tnnta-

lurn target, the contribution of seco'ndary inelatic processes 

in the mul t1plic.i ty of 9\--mesons in the interactions of pro­

tons with nuclei of carbon and tantalum in the momentum inter-
1 

val (2 + 10) GeV/c is estimated. 
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YJ1.K 519.283:539 .• I7I.017:539 .126.343 

r ,p .I'l'JIKAl!HII, C .A~ KOP'IAI1m, li.M .PABIIHOBWI 

:lKCIIE!miEHTAliH!Aff OUEBKA · BKJJA.llA BTOIWlllliX 

HEYllPYlJlX B3JI.JlMO.n;EllcTBI!tl BO MHOJI!EX:TBEE!!OCT1 

9T - - ME301!0B B p A - B3A.liMO.I!El1CTBlllfX 

liCIIOJI~3]Ji 3KCII6j)ltM611'1'!l.lll>lme ,liBllll!le i IIOJI]'<SHmle C 2-x. MaT­

pOBOl! nponaaoool!, ey3!lp~xoool! Ka.Me)J!l JJID Ol!Hll c BB]TpeHBel! TilH­

T8JIOBoli MllliiS~Il, Otl9H!iH BKJ!a,n: BTOIJl"ll!HX HeJIIP]riiX llpoll9CCOB Bt 

MBOJlt9CTB9HBOCn 3\ -- M930BOB BO 'B3811MOII9liCTB:wlX IIPOTOBOB C 

Jiii]?aMII yrJiepo;~~a II TaHTaJJa B IIHTepB8Jie liM!IYJI~COB (2->10) rsB/c. 
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OTJ!H'me cpe,o;HHX MIIOZeCTBeHHOCTeli lliiOHOB B a.D;pOH-li,lle:pilllX H 
a.D;pOH-IIYIUlOHIIllX BS8JiiMO,IIeliCTmtJrlt o6yCJIOBJieHO , C O,IIHOJI CTOpOII!l, 
YBeJIII'IeHHeM BepMTHOCTil HMeTaJJI1eMY a.D;pOHy CTOJIIaiyT:OCJi Heynpy­
ro C I<al\:ID.I-JliiOO IIYIUlOHOM R,JUJa, H C ,~~pyrol! - BTOPii'<HHMil Heynpy­
rllli!H B3aHMO.IIellcTBlll!MII nepBH'!Horo (J!HilHPYJOI!lero) a.D;pOHa IIJ!K pO.IIH­
BmHXCJi lliiOHOB B Ji.IIP€. 

B HaCTOJ!ll(eli pe60Te Ha OCHOBe 3KCnepHMeHTa.1lbH!iX )1alll!WC [I} 
no Cpe,IIHHM MHOJEeCTBeHHOCTJiM !]\-- Me30HOB B pC H B pTo.- BSaH­
MO,IIeliCTJ3WD< UPi1 nepBH'lHWC iiMIIYJll>Cax ( 2;-10) raB/ C KOJIH'leCTBeHHO 
O!lei!IIBaeTCH BJIHJiHIIe Heyrrpyr!IX BTOlJII'IIIW< npogeCCOB, npOIICXO,IIJi­
D!HX B Ji.~~Pe, Ha MHOlitecTBeHHoe o6pasoBallile lliiOHOB. 

BepOHTHOCTl> Heynpyroro BsaHMO,IIeJiCTBHJi B npOTOH-HyKJIOHHWC 
,->l" j ,._tot BsaJIIMO,IIeJiCTBHJiX paBHa :_, p N . '-' p N • BepOHTHOCTl> Heynpyro 

CTOJ!KIIYT!>CII C KIIKJIM-vlli!60 HyKJIOHOM li,llpe B Heynpyrnil: (HeKOrepeHT­
HWC) p A -BsaHMO.IIeliCTllWl:X (Bl<.JII:l'!I3Jl KBMeynpyr~<e BsaHMO,IIelicTBHH) 
pa:BHa: 

e/;;d/6~~ r,lle E)~~~j[1-e-<5~~ T(~))d•~ ecn 
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A li ~·~d 
~OOTB8TCT3yl!Jl188 neynpyroe C8'i8HR8 p - B3!ll<M0.!(8 CT:Sill1,a o pA 

- ce'leHRe o6paao:eaHill1 (IIl!ono:e) :a pesy.nuaTe neynpyroro CTOJII<HO· 

.eHHH Hal!STaiDmSrO npoTOHa C KaKHM~R60 :syRXOHOM R.!(pa: 

6p;r= Ic1-i"'~~ T(~)]d·l', (I) 

T(~)=jp(i,~)di!, r.ne JIJ18p!IM IJJIOTHOCTI> J> (~. ~) HOpMI!pOBaHa Ha 

Maccoiioe 'D!CJio liJlpe-MIIllleiD! A • 
ECnx npene6pe'l!> npo~eccaMR ROrepeHTHoro pom.neaxa Ill!OHOB, 

BRXa.!( ROTOPHX B p!ICCMaTpiiBaeMoli 06JIOOTII IIepl!li'IIIHX IIMIIYJ!l>COB 

JipeHe6peatBMO MM, TO cpe.!(HKiiO. MHOll<8CTB8HHOCTI> Ill!OHOB < rL >~A 
B npoTOH-li,llepHOM ileynpyroM B8ai!MO.!(eliCTBRII(Bit1110'laH RBaSey:npyrlle 

nponeccB) MamBO sanzcaTI> :a Bll.zte: 

prod 
~1'\. E)·PA 

: < rt >pN "'i~ 
"pA 

r.ne nep:eoe CJiaraeMOe 

(2) 

(3) 

o6yCJIOBJI8HO aeynpyri!M B3aHMO.!(eliCTBIIeM liOPBII'iHOrO npOTOHa, HS 

npeTepne:emero .no aToro aeynpymx :esamoo.nelicTBBli c :syRXOHOM liJl­

pa; :liTO poe CJiaraeMOe B ( 2) , 8RCH8pi!M8HTal!h!IM 0JI8!1Ra ltOTOporo 

II HllJJH8TCJ1 IIeJil>lO .!(!U!HOJI .pa60TII, liOJta8BBa8T cy).l.1apl1Hli BMa.!( BTQ-
tot. Ln. 

pll'lllb!X neynpymx nponecco:e; <ln.> 11 <t'L> .. - cpe.ztHRe MROJJte-' PN Po 
CTBeHHOCTII IIIIOHOB (B )laHHOM CJ!Y'U8 - 3\-- M830HOB ) B B3811M0.!(8li-

CTBI1l1X npGTOHa CO "cpe.!(HHM" HyltliOHOM li,llpa-MI!!DeHII B HDpMIIpoB!t8 

tot -' '" Ha IIOJIHOe II Heynpyroe ce'ieHIIS: pN - B38IIMO.ztel!cTBI!a, <(,pN II oPN , 
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COOTBeTCTBel!HO. 3RCUep!IMeHTSJWme 31la'leHI!Ji [2}E,t:,t , 6 "'- II 
· tot ' · P ,, P N 

<11.>pN 1JllH. pNc H pNnt- BaaHMO,nellcTBHil llpH HM!IYJU.cax 2,3; 

4,2; 5,4; 9,9 raB/c llpl!Be,neHH B-Ta~.I. TaM ~e npHBe,neHH pac-
~rt. pr~d 

'leTHHe 3Ha'leH111i 6pA H 6pA , npH B!l'lltCJieHHH ltOTOpHX HCHOJI~3Q-

BaJIIIC:O CJie.D;YDillle BHpalteHI!Ji 1JllH. O.l(HO'laCTH'illliX WIOTHOCTef!: 

A= 12 

Ro= 1,65<fM 
<>.=4/3 
A= 181 

'I• C=i,07·A1>M 
d : 0,5~5fM 
fo = 10'.pM-~ 

Ln. 
OTMeTBM, 'iTO Bli'IHCJieHHHe SHa'iel!lUI ceqeHHi! 6 pA HaXOMTUII 

B y,noB11eTBOp!ITem,HOM COrJiaCHH C HSMep~ 31la'iemtBMJI [ 3] 
_, ·~ "in. opTo. = 1695. ± 70 M¢H , Ope = 265 ± I5 M.Sii • 

B Ta6JI.2 llpHBe.lteHH pacc'IHTal!HHe no (3) 31la'lelrll! < n.;pA ; 
B llpl!Be,l(ei!HHX O!D!I6KaX yqTeHH UOrpeJliiiOCTH B Be.mrnwax, BXO,llfl­

II!HX B npaByl> ..acT:& BBpaJtemm (3). IIPH Bli'IHCJiemm < rt>~A o"e­

HHBa.JII<C:O UOupaBKH, Cllli3aHHHe C UOTepel! SHeprHH npH yi!pyrHX 

CTOJIIUi.OBeHI!JtX, npe,nmecT:syl!JilHX HeynpyrQMY B3!iHMo,nel!C.TBHI> IIBJle­

TaDilero upoTO!la C HYKJIOHOM II,!Ula. Cpe,nHHe UOTep!I Ha aRT yupyro­
ro CTOJIKHOBeHim COCTaBJ!lii)T npBMapHO 0,07 raB (4} • ITpit UEij)BH'r­

HOM HM!IYJU.Ce 2,3 raB{C OHH npHBO,llflT It YMeHDmeHHI) < 11.>~A B 

Cpe,llfleM Ha ~ 5%. lipK 60Jn.lllliX IJMilyJU.cax STI! HOnpaBQ l!e3Ha'IH­

TmHHe. KaK I!OKa&HBam'l' O!leHKH, upeHe6p-o MBJI!I Taue non­

!Ip!IBKH Ha wePMJI-.l(HH.!ISHHe JiyK110HOB B Ji.il;pe. 

B Ta6JI.2 npHBe,l(eHH Taltlite 3KOHepBMeHTaJU.HHe al!a'leHH>I li] 
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~Ken 
Cpe.I!Heli Ml!OlltecTBeHHOCTJ11 ImOHOB <n >pA B pC II pTa.- B3811140 

;r(eliCTBIIHX, C ~eTOM MeTO.ztK'ieCIWX llOrrpaBOlt, ;u.M. OJleHltll ltOTO:lJiX 

npl!MelmJiaC:& npOJle,Jzypa, Oimcaii!IM B pa6oTe [ 5] . 
Ha piiCYHite npHBe;r(eHH aHepreTgqeCltlle saBHCIIMOCTII SRCnepHMeH­

TaJ!bHOro OTHOIIIe!ll1lli Cpe;o;HIIX Ml!OllteCTBeHHOCTeli 3f-- M930HOB B npo-

R3Ken 3k<:n/ t,t 
TOH-JI;IIepHHX II npOTOH-HYltJIOIII!IDI: Baal!MO;r(eliCTBIIHX A =<'L>pA <tl> , 

1 tot P/'f 
11 OTHorueHHe R A= < n. >~A f< n.:pN, xapaitTepasyJllilee poeT cpe;r(Heli 

Ml!Ollt9CTB9HHOCTII ImOHOB TOJibltO sa C'i9T y:aeJJ!Ne!ll1lli :aepOJITHOCTH 

Heynpyroro cToJlltlloBeHWi HaJieTal!JIIero npoToHa c RaRIIM-Jilil6o IIYit· 

JIOHOM S;r(pa llO CpaBHe!IIID C BepollTHOCTLJD Heynpyroro npOTOH-IIY1t-
3Kcn 1 31<cn 

JIOHHoro B3aHMO;~~elicTBWI. Pasuocm RA - RA :wm pasHOCTII<n.>pr 

. < n.>~A llOitaSHBaDT cyMMapHH!i BltJia;ll BTOpa'iHHX HeynpjrHX B3aii­

MO;lleliCTBHli B H.JJ;P9 B Cpe.»;Hl!llll Ml!OlltOOTBeHHOCTD 31· - MeSOHOB. Be-
~Kcn I , 

Jl1il'iHHH < n.> A 1<n.> Aj • npHBEl;r(eHHHe :a m6JI.2, noxaSHllaDT oTHo-
P P . -

CRTeJ!DHOe IISMeHeHHe cpe;r(Heli MHOlltecTBeHHOCTJ11 3) - MeSOHOB sa 

C'i9T BTOPII"HHX HeynpyrHX B3al!MO;r(eliCTBHJi. 

lla ;r(SllllllX, npHBe;r(eHHHX B m6JI. 2 11 Ha p11cyHite, lll<llltHO C;r(e­

Jia TI> cJie.IJYD!lee SaKJil!l'l:eHHe: 

I .B ~e JierKOro H.JJ;Pa (C) npa nepBll'lli!IX HMnYJil'>Cax HaJie­

raJlllero npOTOHa p 1< 5 rsB/ C BTOpll'lll!ie Heynpyrae BS!IIJIIIO;r(el!CTBHH 

B H.JJ;Pe He npHBO.ztm It 3allleTHOI.\Y (B npEl;r(eJiax SitCITepaMeHTaJli>lmX 

O!Dli60lt)" IISMeHeHHJD Cpe;r(Heli MHOllteCTBeHHv0TJ1l 3f- - Me30HOB. !lpa 

.D<UII>HelirueM yBeJJ~NeHm ·3Hepr.m Ha6JIJQD;aeTCJI poeT Cpe;r(Heli Ml!OlKeCT­

B9HHOCTH Sf- - Me30HOB, · o6yCJIOBJieHHHJ! BTOPH'IHHMII BSallliiO,IIeACTBH­

.IIM>I; OTHOCHTeJII>Haa BeJllNHHa STDrO poCTa ;r(OCTIIraeT ~ 30% npll 

nepBII'<HHX JIMllYJil'>cax p ~ . IO raB/c. 

2. B CJIY'iae TSllteJIOl'O H.JJ;Pa (T d ) npa nepBH'iHOM HMilYJil'>C9 

p = 2,3 raB/c BTopiAI!I<e Heynpyrae nponecCII B JleJIOM fiPHBO.ztm 
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K YM61Wllelt11lll cpe,~~~tell MHozecTlleBHOCTR gr-- MeaoaoB; oTHocll'ren­
BaH BeJiii'IIlBR STOI'O y>lelll>melllU! ];ru!lla - (26.:t7J%, 'iTO JDlJISieTCir 

llj)JlMHM :yKaaaJ!JieM Ha 3aloleTHYJ) pOJJ:I, norJiomemm m!OHOB B .llll;epHOM 
BemecTBe (no-BII,IIItMOrq, B OCHOBH(l.!

1
no RaHaJJY 9r-(pN)- teN ) 

llp11 .l(aJI:&HellmeM Jllle1111'teHIIII 118.'I8JW!oll aaeprll:ll Bee 60JWne ll!i'IR!Ia­
DT 11rpan pOJJ:I, BTOJ>II'IBHe aeyupyz•M cTOJIIIHoBelllU! BaJie'l'S.IIllero 
(JllllUIPJlWlei'O) 8.l(p0!1a, IIPIIBO.l(llll!He K pocTy Cpe,llltell MHOllleCTBeHHOC­
TR ~-- Me301lOB;. Oi!'HOCIITeJIE.BaH l!eJIJiAIISa STOI'O poem .l(OCTRraeT 
~ 30% !Ip.ll nepBII'IIWX liMII)'Jil>cax p ~ IO raB/c. 

3. B llllTepl!aJ!e Ha'laJil>liiO: liMII)'Jil>COB p ~ (4+I0) raB/c OTHo­
CIITeJI:bH!Ill BKJill,ll; BTOplii'IJIIlX Heyiipyl'IIX upcmecCOB B Cpa)IBIIJl MHOltecT­
IleHHOCTb sr - MeSOHOB upaKTII'<ecKII ae aaBI!CIIT OT aTOMHOrO Beca 
.a:n;pa-MIIIIIeHB. 

B 3ai<Jilll'ieHBe aBTOPH wpuram 6Jiaro,~~apaocn 'Lllell!IM CoT]JY.l(HII­
""cTBa 2-X MeTpoBOJ! 1IDK .JIB3 OIDlJ1 Sa 06CY!I\li6HW! pesyJI~TaTOB HaC· 
TOim!ell pa60T!l. 
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Ta6Jllii:I9. I 

~aB/c) 2.3 :4.2 5.4 9,9 

6tot 44,~.5 42.2;t(J,I 4I,O;t(J,I I 40.6;t0,9 
PN' M5H 

,j 

'" ' 

6pN, M6H 
27,0;t0.6 28,4;t(J, 7 28, 7;t0.5 29,7;t(J,9 

'ot 
<n> N p c 

O,I2;t(J,OI 0,30;t(J,OI 0,38-tD,OI : 
- I 

0,63;t(J,03 

tot 
< t"L>pNTo.. 

0,14;t(J,OI 0,32;t(J,OI 0,41;t0;0I. 0,67;t(J,03 

in. 
<')pc MS" ' 248,4 243,6 240,2 239,1 

Proci 
6pc, M5~ 

192,2 197,9 199,1 203,0 

ln 
6pTo., M&H 

1586,8 1573,1 1564,7 I56I,5 

E,pcod 
pio.., Mbl1 

1426,0 1443,6 I447,3 I459,I 

Ta6.1im1a 2 

1~aB/c) 
I 2,3 4,2 5,4 9,9 

dl<cn 
O,I5;t(J,OI 0,33;t(J,02 0,52;t(J,03 0, 93;t(J,04 <rt> 

PC 

3Kcn O,I4;t(J,OI 0,44;t0,02 0,62;t(J,04 I,IO;t(J,04 
<h.:>- pTe\ 

<h.">pc O, I4;t(J,OI I 0,36;t(J,OI 0,45;tO,DI 0, 73;t(J,05 

' 0,3:9;t(J,OI 0,44;t(J,OI 0,54;t(J,OI 0.86;t(J,05 < rt..>pto... 

<tt.>!~"'"- 1 
<tt.>'oc 

0,07;t(J,07 - (O,O!l;t(J, 06) O,I6;t(J,07 0,27;t(J,07 

(t\. aKCII 

~-1 
<: n.> TO. 

-(0,26;t(J,07) O,OO;t(J.05 O,I5;t(J,08 0,28;t(J,07 

s 



e.o 

f.5 

Rc 
f.O 

0.5 

2.0 

1,5 

Rra 
1.0 

' --R c 

2 

3Kcn. 
•-Rra 

---R;a 

0.5 
'-------7--

c 

" .. Pp (r38jc) 
6 8 10 

To 

! f 

" . 6 8 10 
Pp(r38/c) 

Be,m.unm OTHODielml! C]le;lliii[X II!IOEecTl!I!BHOC'l'elt g'j' - - MeSOHOB B 

llp01!0H-B,llepllloiX ll llpO'rOH~llllllX ll3aJII.IO.tteltC1'BWIX IlPH OltiJ-
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