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1. BBE)lEHHE 

B AaRHOH pafioTe HCCJleAYIOTcH HHKJl103HBHhIe xapaKTepHcTHKH od-B3a

HMoAeHcTBHH npH 12,2 r3Bjc. OAHa H3 3a,llaQ COCTOHT S H3YIJeHHH CBOHCTB 

MHorOKpaTHhIX CTOJlKHOBeHHH, rrpHCYTCTBYlOlUHX B dd -cOYAapeHHHX. B CBH·
III' 

3H C 3THM B pafiOTe rrpeACTaBJleHO CpaBHeHHe rrOJlYlJeHHhIX HHKJl103HBHhiX 

xapaKTepHcTHK ad -B3aHMOAeHCTBHH C NN -npoueccaMH npH '" 6,1 r3Bjc. 

CTPYKTypa pafiOThI CJleAYlOlUaR: B rrepBOM pa3AeJle orrHcaHa MeTOAHKa, 

rr03BOJlRIOlUaR: orrpeAeJlHTb HeKOTopbIe HHKJII03HBHbIe xapaKTepHCTHKH 

3apmKeHHbIX 'fr -Me30HOB, fiapHOHOB H aHTHfiapHOHOB, ofipa3YIOlUHXCR B 

ad -cOYAapeHHRX. Bo BTOPOM pa3AeJle npeACTaBJleHbI HHKJII03HBHbIe xapaKTe

PHCTHKH 3apRIKeHHbiX 'fr-Me30HOB, fiapHOHOB H aHTHfiapHOHOB H rrpHBeAeHO 

HX cpaBHeHHe C NN-AaHHbIMH rrpH - 6,1 r3B. B 3aKJllOIJeHHH KOPOTKO ccpop

MYJlHPOBaRbl OCHOBHhIe BhIBOAhI pafiOTbI. 

PaHee B paMKax AaHHoro ad -3KcrrepHMeHTa H3y'IaJIHCb TOrrOJlOrHlJeCKHe 

Ce'IeHHR HeyrrpyrHx dd ·CTOJlKHOBeHHH /1 " Ce'IeHHff pOlK,lleHHff HeHTpaJIb

HbIX CTpaRHblX 'IaCTHU H y.KBaHTOB l2 / H xapaK!e})HCTHKH pacrrpeAeJleHHH 

rro MHOIKeCTBeHHOCTH iin,coYAapeHHH rrpH 6,1 r3B 3, . 

2. METO)lHKA CEilAPAUHH 

B1'OPH4HblX 3APRJKEHHblX 4ACTHU 


MeTOAHKa H3MepeHHff dd -B3lUIMoAeHcTBHH OrrHCaRa B pafioTe /4/ , 

rrporpaMMa reOMeTpH'IeCKOH peKoHCTpYKQHH H KHHeMaTH'IeCKOrO aHa
5JlH3a B pa60Tax , 61 COOTBeTCTBeHHo. 

B dd -COfibITHHX cYlUecTByeT fiOJlbLUaH AOJlff OC-CPHT KaHaJIOB ( - 70%) , 
npHcYTcTlme KOTOPblX He rr03BOJlHeT rrOJlHOCTblO peWHTb npOfiJleMY H,lleH

THCPHKIlIJ;HH BTOPHlJHhtX 3apHIKeHHbIX 'IaCTHu Ha ypOBHe KHHeMarn'IeCKOrO 

aHaJIH3a HarrpHMep, rrOMHMO OC-CPHT KaHaJIOB C fin -rrapoH, rrpHcYTCTBY

eT H fi()JlbLUaR: 'IaCTb KaRMOB rro KpaHHe(t Mepe C ABYMH 11° -Me30HaMH (KaK 

nOKa3aHO B pafioTe 12/ , cpeAHee 'IHCJlO 11° -Me30HOB B dd -B3aHMOAeHCTBHHX 

PaBHO 4,69 ± 0,07). B CBR3H C 3THM fihlJla Hcrro.iIb30BaRa CJleAYIOIUaH MeTO

.IlHKa cerrapaUHH 3apHIKeHHbiX BTOPH'IHbIX 'IaCTHQ. 

ECJm 3Ha'IeHHe MOAYJlR HMrrYJlbCa P B JlafiOpaTopHoH CHCTeMe KOOp

.llHHaT (Jl.C.K.) 'IaCTH1J.bI MeHbwe, 'IeM Po = 1,5 r3Bjc, TO BH3YaJIbHaH H,lleH

THCPHKau;HH no IIIIOTHOCTH HOHH3au;HH n03BOJlHeT orrpeAeJlHTb THrr 'IaCTHIU>I. 

B CJlYlJae, KOfAa p > Po, Bce 3apHIKeHHbie 'IaCTHUbI, Ofipa3YlOlUHeCH B dd
B3aHMOAeHCTBHHX, fihum JlopeHu-rrpe06pa30BaRHeM rrepeBeAeHbI B CHCTe

My QeHTpa Macc (C.U.M.) C MaCCOH, COOTHeTCTBYlOlUeH 3apHIKeHHOMY'fr-Me

, .lJlotiliiil;'tll~n KHCT~";}. , 

U('tIRiiX ii'~"'~JlOBlil'l , 1 
6'1S[!l!CTEH J... ~...... 

http:IaCTH1J.bI
http:B.H.Py.Ab
http:K.C.MeJlBe.Ab
http:u.BpYH1J.KO


30HY. B ,naJIhHeiírneM 6hlJ10 cnerraao CJIe,nYlOI.IJ;ee ztonyutenae: eCJII1 B C.l~.M. 

3HatIeHI1e nponorn.aoü K0MnOHeHThI I1MnYJIhCa p t OKa3anOCh orpnuarens
HhIM, TO ztanaaa tIaCTI1l~a C1Il1TanaCh tr -Me30HOM. B paõore /71 )J,JIR 3Heprl111 

22,2 r3B nOKa3aHO, tITO TaKI1M 06pa30M 113-3a HenpaBI1JIhHOií nnenrarpa
Kan;1111 tIaCTI1Q B03HI1KaeT Heonpe)J,eJIeHHOCTh nopanrca .... 10%. TI03TOMY 

MO)KHO npennorraran, )J,JIR nameü aaepraa, tITO npar-recs , CBR3aHHaR C nenpa
BI1JIhHOií l1)J,e.HTl1qmKaQl1eií, xreasure 10%. KaK nOKa3aHO B paõorax 11,8/ , 

3HatIeHI1e npl1MeCI1 rr--Me30HOB B ny-nce aHTI1)J,eiíTpOHOB COCTaBI1JIO .... 30%. 

,llJIR BBe)J,eHI1R nonpaaorc I-Ia MpOHHhIií epOH rry-nca I1CnOJIh30Banl1Ch )J,aH

Taõnuua 1 
Pesv.uaaru annpotccuscauuu p~pacnpeàelle1tuu
 

sapnsceuuiax 8TOPUlJ,1tblX lJ,aCTU4,
 
06pa3Y1OUJUXCJl 8 dd-83auMoàeucT8URx npu 12,2 r3Blc
 

1 da 1 Cb2) da A ( 2
<I>opMYJIa -- -- == TexP - p 2 = exp -b1P~ + n exp(-b2 P2)a dp2 T dp2_______ T T 

TIapaM. -2 X2 2 X2 
b (f3B/c) b1 [f3B/c]2 b2 [f3B/cJqaCT. NDF NDF't.lrT 

- T 

HhIe no 77"d -B3aI1MO)J,eiícTBI1HM npn 12 r3B/c, nOJIytIeHHhIe B MO)J,eJII1 MOHTe

Kaprro reaepanaa azipoa-anepasrx 11 azipo-azrepasrx B3aI1Mo)J,eiícTBI1I:19/ 

(arccnepar-rearansm.re )J,aHHhIe nO)J,06Horo rnna B HaCTOHI.IJ;ee BpeMR OTCYT

CTBYlOT). Flpn 3.TOM B MO)J,eJIl1 6hlJ1 BBe)J,eH yner epepMI1-)J,BI1)KeHI1H anepasrx 
HYKJIOHOB, rco'ropoe 6hlJ10 reaepapoaaao B COOTBeTCTBl1l1 c BOJIHOBOií epYHK

Ql1eií XJOJIhTeHa /10/. Ilpoueccsr )J,l1eppaKQ110HHOií )J,l1cCOQl1au,1111 77-d -B3a

I1Mo)J,eiícTBl1ií B MO)J,eJIl1 ne 3anO)KeHhI. K~aTHOCTh B3aI1MO)J,eiícTBI1R onpe
)J,eJIeHa B CorJIaC1111 c MO)J,eJIhJO I'nayõepa 11/ , B xoropoii ynpyraa a)J,pOH

HYKJIOHHaH aMnJIl1TY)J,a napaxrerpaaouaaa B BI1)J,e onnoü 3KcnOHeHThI c 
napavrerpar-rn, B3RThIMl1113 /12/ . 

3HatIelme MI1JIJII16apH-3KBI1BaneHTa 6hlJI0 onpenerreao B COOTBeTCTBl1l1 

c paõoroü /1/ 11 OKa3anOCh paBHhIM fJ. == (0,01894 .± 0,00054) M6/c06hITl1e. 

Ha pac. 1. npasenem.r p ~ -pac

npe)J,eJIeHI1R ncex OTpl1QaTeJIhHhIX 11 

nOJIO)KI1TeJIhHhIX BTOpl1tIHhIX xac
2 2 

Tl1Q (C P T >~14 (r3B/c) ), oõpa-

3YlOllJ,I1XCR B dd -B3aI1MO)J,eiícTBl1HX,o OTPr1UATEl\bHbIE '-iACH1Ubl 

• nOI\O>I<r1TEl\bHbIE '-iACTr1Ubl rcoropsre It3-3a C-CI1MMeTpl1l1 dd
coynapermà )J,OJI)KHhI COBna)J,aTh.lOJ I •• 

B 06JIaCTI1 p i 2: 0,14 (r3B/c) 2 P,f 
t pacrtpezierrenaa ncex OTpI1QaTeJIh, 

HhIX 11 nOJIO)KI1TeJIbHhIX tIaCTI1Q 6hI

$ JIl1 napar-rerpasonausr BhIpa)KeHl1eM"
~ 
lD 

~ 101 .•+ 
......
 
LD
 ~ !.-~_ 1 
z a dp~ - 1-exp(- bp~) , (1) 

+ ~ +--.orí.L 
"UI~ 

rne I HOpMl1pOBOtIHhIií narerHt~tt ! 
pan , b - cB060)J,HhIH napar-rerp.10

i 

t 

Puc. l. p2 - pacnpeàeneuun ecex 01pU
T 

uarensnux U nOJlO)/{UTeJlbHbIX lJaCIUI{ 

Q2 (c p~ > O,l4 (r..3B/c) 2), 06pa3YIOl4UX
CJl 8 CId -esau.uoôeücreusix npu 12,2 F3B/c. 

2 

i 

Bce OTpI1QaT. 4,6 ± 0,1 -0,7 

Bce nOJIO)KJ1T. 4,4 ± 0,1 1,3 

tt 9,1 ± 0,2 5,2 30 ± 4 s.s ± 0,3 0,5 

AHTI16ap. 8,4 ± 0,6 2,6 46 ± 18 3,9 ±0,5 0,4 

Pe3YJIbl'aThI epl1Ta npencraaneasr B l-H 11 2-H CTpOKe Ta6JI. ·1 ,nJIH OTpI1Qa

TeJIbHhIX 11 nOJIO)Kl1TeJIblIhIX tIaCTl1Q COOTBeTCTBeHHO. 1'13 HI1X crtenyer, tITO 

Tpe60BaHI1e C-CI1MMeTpl1l1 BhInOJIHeHO 11 TeM caMhlM anponusrã epOl·Jt BhIlI 

TeH y,nOBJIeTBOpI1TeJIbHhIM 06pa30M. 

3. I1HKfl103UBHbIE XAPAKTEPI1CTI1KI1 dd-B3AI1MOllEHCTBI1f1 

I1HKJII03I1BHhIe CelIeHI1H 06pa30BaHI1H «: -Me30HOB 11 aHTI16apl10HOB 

OKa3aJII1Cb paausr (107,2 ± 2,0) M6 11 (64,7 ± 3,1) M6 COOTBeTCTBeHHO. 

Ilpaaezieansre 3)J,eCb oum6KI1 - CTaTI1CTl1tIeCKl1e. 

Ha pac. 2 npaaeneut.r p 2 -pacnpenerreaaa 77 --Me30HOB 11 aHTl16apl10

HOB. B 3-H 11 4-H CTpOKax Ta5JI. 1 npencranneusr pe3YJIbTaThI napar-rerpn

3aQI111 nOCJIe)J,Hl1X pacnpenénenaá asrpaxceaaer-r (1) 11 

da 2 2 (2)-- = A exp (-b p T) + B exp (- b 2P T) , 
dp 2 1


T
 

rzie A, B, b 1 ' b 2 - cB060)J,HhIe napar-rerpsr. 3HatIeHI1e napar-rerpa HaKJIOHa 

b )J,JIH 77 - -Me30HOB OKa3anOCb B par-ncax OWI160K paBHhIlYI COOTBeTCTBYJO

I.IJ;eMY 3HatIeHl1JO ,nJIH NN-npoueCCOB ripa 6,1 r3B :3, 13/ . Onuaxo 3HatIeHl1e 

napar-ierpa HaKJIOHa b 1 (CM. <í>OPMYJIY (2» )J,JIFI 77--Me30HoB 11 aHTl16apl10

HOB OKa3aJIOCb npl16JII1311TeJIbHO B )J,Ba pasa 60JIhWe no cpaBHeHI1lO c COOT

BeTcTBYIOI.IJ;I1MI1 3HatIeHl1FIMl1 ,nJIH ~N-npOQeccOB npa 6,1 f3B /13/. 3HalIeHI1H 

cpezraero nonepeuaoro l1MnYJIbCa )J,JIH rr--Me30HoB 11 aHTI16apl10HOB pannsr 

.3 



o Taõnuua 2 
• - TI+ . -r(• - n:ME301-t fI. s	 Ilotcasaren» CTeneHU naàeuust n CTpY1<TypHblX cjjYH1<ijUÜ C(x) =A(l -lxJ)° 
0- Il" o -Ir 

o - AHH1&APIAOH TT±-Me30H08 8 õd-83aUMOOeÜCT8UJlX, paccuurannuix 8 ãd- U NN-cucreMeH 
j COOT8!!.TCT8eHHO. Ilpueeàetcu (8 nOClleOHUX rpex CTp01<ax) U snauenun 

# ~?t n OIlJl NN-npoijeCC08 npu 3Hep2UU ~ 6,1 r3B/cla' 
101 ~ ~j 

dd -CIICTeMa	 NN-cIIcTeMa.. • 
'10 ' 

fI li ~.m 
~ 

tfH 
LO	 

,
t1 ') 

<,	 
Ui ~: TT+ Tr TT+ tr
 
~
 

~ 

~ ~III	 z~ f 
zs 
rz n 6,7 ± 0,5 7,4 ± 0,5 2,15 ± 0,27 2,29 ±- 0,24; t 

LLi~ IW II'li	 lU10'	 10° A 44,2± 4,1 "35,2± 3,7 57,5 ± 8,3 46,4 ± 6,8
u, lO' 

X 2/ NDF 8,5/12 5,6/10 7,2/7 2,5/7\1~f~1Ij n pp - r- 2,83 ± 0,07 3,13 ± 0,09

J l~ 10.11 . 10.1	 n no .- - 3,9 ±0,5 2,7 ± 0,5 
o 02 0.4 0.6 0.8 1.0 2 10 a 6 4 2 9 7 5 3

P~ (r"JB/cl 
HXadl l-\XliNI 

-	 2,48± 0,18 4,36± 0,.41n~p+Puc. 2. P~ -pacnpeàeneuue TT--Me30Ho.6 Puc. 3. Fcr.)'-pacnpeàelleHue TT--Me30H06;
 
u autuõapuouoe. a - 6 dd-CUCTeMe, 6 - 6 NN-CUCTeMe.
 

XBaTbIB~a nOJIHbIH I1HTepBaJI x dd' B -(0,300 ± 0,004) r3B/c li (0,128 ± 0,004) r3B/c COOTBeTCTBeHHO. CpaBHeHIIe cnyxae NN -CIICTeMbI, ~JIH nansaeã 2 b	 0- TI ~ 10t 
10

o-It
 
er I1X COBna,z::J.eHIIe B npenenax omaõox, B OTJIIItrne OT nN-, NN- H NN-npo MbI OrpaHIIqIlJIIICh I1HTepB'aJIOM
 

<PT>TT - C cooTBeTcTBYIOIIJ;I1Mli 3HaqeHIIHMII ,n:JIH NN-npoueccoB nOKJi3bIBa mero CpaBHeHIIH c NN-.n;aHHbIMII, 

•• 0000 
ueccon 113, 141 < PT> ,n:JIH aHTII6apIlOHOB B ad -B3aIlMo.n;eHCTBIIHX HII:>Ke -0,78 < x < -0,24. Pe3YJIhTaTbI an

+•• oo<PT::' TT- . 3Ta pasnaua CBH3aHa c npeIlMYIIJ;eCTBeHHbIM BKJIa.n;oM onaorcpar- npOKCIIMaIJ;III1 npaaeneasr B Ta6JI.2, 
+ ~101HbIX NN-npoueCCOB B ãd -B3aIlMo,n:eHCTBIIHX I 1 ~ 111 , li C TeM, qTO cpennee	 10

f brne npencrasneasr li 3HaqeHIIH napa ~~ +3HaqeHIIe <p >,n:JIH 6bICTpbIX aHTIInpOTOHOB-cneKTaTopOB paBHO ~ 0,090 r3B/c. ~eTpa HaKJIOHa n .n;JIH pa3HbIX ~HHa pIlC!3 a, 6 npaaenensr 3aBIICIIMOCTII I1HBapIlaHTHbIX x -pacnpenerrenaâ NN.npoueccoB npa 6,1 r3B / 3 , 13, 15~
+TT--Me30HOB ~ KaK cnenyer I13 Ta6JI.2, npIlCYTCT tt 

BIIe MHorOKpaTHbIX npoueccoa ~100 
- d yr-rensuraer 3HaqeHIIe HaKJIOHa n . 10', 11 

. F(x) ~ rE*_a_dp 2 tj(3) Ha pac. 4 npaaenena 3aBIICII ~ t2TT' dxdp 2 T
 
T MOCTh lfHBapIlaHTHOH <PYHKUIlIl
 ~r""U>

""U, (l/rrHcio' /dy*) OT 3HaqeHIIH 6bI
OT 1 - 1x I, paCCqIlTaHHbIX B dd - li NN-cIIcTeMe cooraercrseaao, T.e. .n;JIH CTpOTbI y* B C.U.M. .n;JIH TT- -Me30- .....11=1O-1~ 1 ~ ~10-1 

Vã: cooTBeTcTBYIOIIJ;erO 3HaqeHIIIO nOJIHOH snepraa ãd- li NN-CIICTeMbI COOT HOB. 3HaqeHIIe (1/ TT )(da ! dy*) 
BeTCTBe~HO. 3TII pacnpeneneaaa annpoKcIIMIIpOBaJIIICh asrpaaceaaewr '1"\ npn HYJIeBOH õsrcrpore y *I I 

o
f(x) = A(l -Ixl) ,	 10 2211-3 -2 ' 1 110. -, O 2PuC. 4. (1/TT) (da / dy *) - pacnpe-. 

• rne A, n - caoõoznrsre napar-rerpsr. ,[VIH dd -CIICTeMbI armporccasranaa 3a- àeneuue Tr--Me30H06.	 
.y. -V· 

4. 5 
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HET nu npOEEnOB	 B BAmEA EHEJlliOrEKE? 
M6, anaueane	 aCl1MMeTpl1H, Onpe,lJ;eneHHOH nsrpaxce- ,li

paBHO (34,2 ±	 3,0) Bu MoxeTe nO~HTb no nOqTe nepeqHCnenRUe HHEe KHHro. 
I ~ 

Hl1eM	 ecno OHH Be 6unH 3aKa3aBU paHee. 

~ 
n7-83-644	 Tpy~u ~texnYHapotiHO" IDKOnU-CeMHRapa neN+ -N_ í	 ~H3HKe Txxenux HOHOB. AnYIDTa, 1983. 6 p.S5 K.A ---- 

N+ +N_	 .J 

rne N+ , N_ - 1I11CnO C06bn:l1H c Y* ") °11 Y* < °COOTBeTCTBeHHO, paano 
0,09 ± 0,03, tITO ne npOTl1BOpetIl1T O)l(l1,lJ;aeMOH Cl1MMeTpl1l1 crre xrpon. 

4. 3AKDlOlIEHl1E 

B paôo're 113ytleHbI l1HKm0311BHhIe xapaKTepl1CTl1Kl1 õd -B3aHMO,lJ;eH
CTBl1H npa 12 r3B/c. CpaBHeHl1e nonYlIeHHhlx 3KCnepl1MeHTanbHblx peayns
TaTOB c cooTBeTcTBYIOW,l1Ml1 xapaKTepl1CTl1KaMl1 NN -npoueccon npu 
~ 6,1 r3B/c YKa3bIBaeT aa rrpucyrcraue MHoroKpaTHblx cTonKHoBeHHH 
B ad -coY,lJ;apeHl1HX, rcoropoe B ôorree HpKOH ~opMe BhIpa)l(aeTCH B l1HBa
paaaruor-i x -pacrrpe.ueneHl1l;1 17-

+ 
-Me30HOB, o6pa3YlOIUl1XCH B 

-
dd -B3aHMO,lJ;eH

CTBl1HX. 
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EaTIOHH E.B. w Ap. 
113yqeHHe HHKJII03HBHhiX xapaKTepHCTHK 
Od -B3aHMO)l;eHCTBHH npH 12 r3B/c 

P1-87 -849 

lbyqaiOTCH HHKITI03HBHbie xa~aKTepHCTHKH dd -B3aHMO,[I.eH
CTBHH IIpH 12 r3B/c. llpHBe,D.eHbl pT-pacnpe.n.eneHHH BCeX OTpHI~a
Te~bHhiX w nono:>~mTenhHhiX qacTHU, p~-, x- w y *-pacnpe.n.eneHHH 

TT -Me30HOB H aHTH6apHOHOB. llonyqeHHbie xapaKTep,!ICTHKH cpaB
HHBaiOTCH C COOTBeTCTBYIOIUHMH BenH'IHHaMH B NN -npoueccax 
IIpH 6,1_ r3B/c C uenbiO H3y'IeHHH CBOHCTB MHoroKpaTHh1X npouec
COB B dd-B3aHMOAeHCTBHHX. lloKa3aHO, 'ITO B 6onee HpKOH Q:>opMe 
IIpHCYTCTBHe MHOrOKpaTHhiX coy.n.apeHHH BblpiDKaeTCH B HHBapHaHT-

+ -HOM X-pacnpe,D.eneHHH 7r-Me30HOB, o6pa3yiOIQHXCH B dd -B3aHMO-
,D.eHCTBHHX. 

Pa6oTa BhiiiOnHeHa B Jia6opaTopaw BhiCOKHX 3Heprwif OIUIH. 

Coo6mettHe 06'hellHHeHHoro HHCTH'fYT& JIJlepHwx Hccne.lloliaHHii. ,lly6Ha 1987 

llepeBo,D.O.C.BHHOrpa,D.OBOH 

Batyunya B.V. et al. P1-87-849 
The Study of Inclusive Characteristics 
ofad-Interactionsat 12 GeV/c 

The inClusive characteristics of the od-interactions at 12 GeV/c 
are studied. The p~-distributions of all negative and positive particles, 
as well as the pi, x and y* -distributions of 11 --~esons. and antiba
ryons are demonstrated. In order to study multiscattenng processes 
in od -interactions the obtained characteristics are compared with 
the corresponding ones in NN-processes at 6.1 GeV /c. At best the 
existence of the multiscattering processes in the invariant x -distri
butions of the 11±-mesons from dd interactions is manifested. 

The investigation has been performed at the Laboratory of 
High Energies, JINR. 
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