
Y'oo/z;; 

COOfilll8HMR 
Ofih8AMH8HHOrD 

MHCTMTYT8 
RABPHbiX 

·M C CJ18AOB8HMI 
' 

AYfiHa 

1-82-778 

1%--R3 

CPABHEHHE ~H~PAKUHOHHOH 
~HCCOUHAU»H AHTHflPOTOHOB 
C HEYflPYrHMH pp-B3AHMOnEACTBHHMH 

H e+e--AHHHrHRHUHEH B A~POHH 

CoTPYAHMt~ecTBO ~y6Ha - AJIMa-ATa - KoliiMUe -
MocKBa - flpara - T6MJIMCM -
XeJibCMHKM 

1982 



6.8.6aTOHR, H.8.6orycnaecKHH, 8.8p6a, H.M.rpaMeHH~KHH, 
H.6.AawbRH, 3.3naTaHoe; C.8.neeoHRH, P.neAHH~KH 
06~eAHHeHH~H HHCTHTYT RAePH~x HccneAOBaHHH, Ay6Ha 

3.r.6ooc, A.H.EpMHnoea, 8.8.CaMoAnoe, T.TeMHpanHee 
H$83 AH KasCCP, AnMa-ATa 

H.naT04Ka 
YHHBepcHTeT HM.n.H.Wa$apHKa, KowH~e 

P.K.AeMeHTbee, H.A.Kop*aBHHa, E.M.neAKHH, A.r.nys~pH~H, 
8.H.PYAb, n.A.THxoHoea 
HHHR$ MocKoecKoro rocyAapcTeeHHoro YHHBepcHTeTa 

H.repHHeK, M.n~KaHH4eK, R.PHAKH, 8.WHMaK 
$H3H4eCKHH HHCTHTYT 4CAH, npara 

A.8anKapoea, M.CyK 
RAePH~H ~eHTP Kapnoea YHHBepcHTeTa, npara 

r.O.KypaTaWBHnH, T.n.TonypHR, A.M.XyA*aASe, 8.A.UHH~aA3e 
H$83 T6HnHccKoro rocyAapcTeeHHoro yHHBepcHTeTa 

n.8HnnaHeH, 3.XaHHyna 
0TAen $H3HKH e~COKHX 3HeprHA yHHeepcHTeTa XenbCHHKH 

• AV TU ,. t'wi\&.UL 

~ 06beAHHeHHWA HHCTHTYT HAePHWX HCcneAOBaHHA ~y5Ha, 1982 

B npeA~AY~eA pa6oTe/l/ M~ npoeen~t~ conocTaeneHHe pa3nH4H~x 
xapaKTepHCTHK npo~eCCOB MHO*eCTBeHHOro PO*AeHHR 4aCTH~ B MRrKHX 
lc Man~MH PTI aApOH-aApOHH~x B3aHMOAeHCTBHRX H *eCTKHX lc 6onb
WHMH PT I npo~eccax e+e- -aHHHntnR~HH e aApOHbt. XapaKTepHCTHKH 
MRrKHX aApOHH~X npo~eCCOB onpeAeJlRJlHCb nocne HCKJ1104eHHR H3 C06bt
THH IlHAHPYIO~Hx 4aCTH~/2/. TaKaR npo~eAypa ycTpaHReT B03MO*Hoe 
8nHRHHe Ha npo~ecc aAPOHH3a~HH 3aKoHa coxpaHeHHR 6apHOHHoro 3a
PRAa H 96ecne4HBaeT nepeXOA OT nOJlHOH 3HeprHH 8 CHCTeMe ~eHTpa 
Mace, • .js . K 3HeprHH aAPOHH3a~HH Eh . B HacToR~eH pa6oTe M~ pac
CMOTPHM TaK*e HeKOTOpbte xapaKTepHCTHKH npo~ecca AH<)>paK~HOHHOH 
AHCCO~Ha~HH aHTHnpOTOHOB. 3TO n0380JlHT npo8epHTb npeACKa3aHHOe 
8 PRAe pa6oT CXOACT80 npo~eCCOB AH<)>paK~HOHHOH AHCCO~Ha~HH H 
e+e- -aHHHrHilR~HH/3/. 

Pe3yilbTaT~ OCHOBaH~ Ha aHaJlH3e A8YX rpynn C06~THH, KOTOp~e, 
KaK H B pa6oTe/l~ 6~JlH OT06paH~ H3 np~t~MepHO 27 T~CR4 ~p-B3aHMO
AeHCT8HH, 3aperHCTPHP08aHH~X Ha CHHMKaX C *HAK080AOPOAHOH ny-
3btpbKOBOH KaMep~ "ntOAMHna" 8 npo~ecce o6ny4eHHR KaMep~ cenap~t~
po8aHH~M ny4KOM aHTHnpOTOHOB C HMnyJlbCOM 22,4 r3Bic Ha cepnyXOB
CKOM yCKOpHTeJle. nep8aR rpynna COAeP*HT OKOJlO 4500 HeynpyrHX 
jp -83aHMOAeHCTBHH C HAeHTH<)>H~HpOBaHH~M no HOHH3a~HH npOTOHOM 

I C HMnyJlbCOM p na6 < 1 , 5 r3BI cl B KOHe4HOM COCTORHHI-1 1-1 MHO*eCTBeH
HOCTbiO 3apR*eHHbiX 4aCTI-1~ n ~ 4. BTopaR rpynna BKJ1104aeT np~t~MepHO 

1000 C06~THH, OTBe4atO~ItiX AH<)>paK~ItiOHHOH AltiCCO~Itla~ltiH aHT~t~npOTOHa . 
TaK~t~e co6~THR oT6~t~pan~t~cb H3 4~t~cna co6~THA nep8oA rpynn~ c HC
nonb30BaH~t~eM Kp~t~Tep~t~ee pa6oT~/ 4~ H3 paccMaTp~t~eaeM~x co6~T~t~A YAa
IlRil~t~Cb ltiAeHTitl<)>ltl~ltlpOBaHH~H npOTOH H Ili-1AI-1PYIO~aR lcaMaR 6~cTpaRI 
3apR*eHHaR 4aCT~t~~a 8 nepeAHeA nonyc<)>epe . BenH4~t~Ha 3Hepr~t~~t~ aApo
H~t~3a~HH B~4HCI1RnaCb He3aBitiCHMO AilR Ka*AOH 1-13 nonyc<)>ep B CltiCTeMe 
~eHTpa Mace, a ~t~MeHHo : Eh ~ v s l 2- EHA.neoT. (E Il~t~Aep. ) . B Ta6n~t~~e 
npeACTaBJleH~ xapaKTep~t~CTitiKH pacnpeAeJleHHH no MHO*eCT8eHHOCTI-1 AilR 
co6~T~t~A o6e~t~x rpynn a 4eT~pex ~t~HTepeanax 3HeprH~t~ aApOH~t~3a~Hitl 2Eh 
IHHAeKC dif OTBe4aeT AH<)>paK~ItiOHHOH AHCCO~Itla~~t~H aHT~t~npOTOHOBI. 

CneAyeT OTMeT~t~Tb, 4TO np~t~ OA~t~HaKo8~X 3Hepr~t~Rx aApOH~t~3a~~t~~t~ 
CpeAHitle MHO*eCTBeHHOCTt-1 3apR*eHH~X 4aCTH~ B 06e~t~X rpynnax OKa3bi
BatOTCR 6n~t~3K~t~M~t~ no 8en~t~4HHe. KaK B~t~AHO 1-13 p~t~c. 1, T04K~t~, ~t~3o6pa

*atO~~t~e 3Ha4eH~t~R < n > AJlR npo~ecca HeynpyroA A~t~<!>paK~~t~t-1 aHT~t~npoTo

HOB, nocne YAaJleH~t~R 1-13 C06btTI-1R Ilt-1At-1PYIO~HX 4aCTI-1~ IlO*aTCR Ha 
CnJlOWHYIO KpH8ytO, KOTOpaR annpOKCitiMHpyeT 3aB~t~CitiMOCTb < n > OT 3Hep
r~t~ltl AilR Heynpyr~t~x pp-e3a~t~MOAeHCT8~t~A nocne YAaneH~t~R H3 co6~T~t~A 

Ilt-1AI-1PYIO~~t~x 4aCT~t~~, a TaK*e npo~ecca e+e--aHHHr~t~nR~t-11-1 B aApo
Hbt /2/. TaKHM o6pa30M, 6narOAapR nepeXOAY OT nOJlHOH 3Hepr~t~~t~ B CltiC
TeMe ~eHTpa Mace K 3HeprHI-1 aApOHt-13a~ltlltl YCTpaHReTCR B~AeneHHOCTb 
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Ta6nHo;a 

XapaKTepHCTHKH pacnpep;eneHHli no MHOJKeCTBeHHOCTH aapJIJKeHHbiX 
qacTHI.J; AJIJI Heynpyrux pp -saaHMop;elicTBHli u p;H~paKI.J;HOHHoli 
p;HCCOI.J;Hai.J;HH aHTHripOTOHOB* 

2Eh , fgB 1,2-2,0 2,0-2,8 2,8-3,6 3,6-4,4 

<n> 2,82.!_0,02 3,34.!_0,04 3,84.!_0,04 4,32.!}),06 
<n>dif 3,34.!_0,06 3,54.!_0,06 4,10.!_0,08 4,48.!_0,10 

D/<n? 0,44.!_0,01 0,47.!_0,01 0,49.!_0,01 0 ,46.!_.0, 0 I 

ndilf<n>d;r 0,34.!_0,01 0,31!"_0,02 0,35.!_0,02 0,36.!_0,02 

c2 I , I 9.!_0, 0 I 1,22.!_0,01 1,24.!_0,01 I , 2 1.!_0, 0 I 
c dif 

2 I , I 2.!_0, 0 I 1,09.!_0,01 1,12.!_0,02 I , I 3.!_0, 0 I 

c3 1,72.!_0,05 I , 8 I !"_0, 04 1,87.!_0,04 I ,71.!_0,03 
cdif 

3 I ,37.!_0,04 1,29.!_0,04 !,43.!_0,07 1,44.!_0,04 

* XapaKTepHCTHKH nonyqeHbl B peayJioTaTe yp;BoeHHR p;aHHbiX AJIJI 
op;Holi rronyc~epbl, aHanoruqHo /2/. 

o<n> 

2 3 4 5 10 2Ek/~ 

PHc.l. 3aBHCHMOCTh cpep;Heli MHO
JKeCTBeHHOCTH 3apJIJ!CeHHblX qaCTHI.J; 
O'l' 3Hep!"'HH ap;poHH3ai.J;HH 2Eh; 
CriJIOIIIHafl KPHBafl - H3 pa60Tbi/l/ 
I eM. TeKcTI; cBeTJibJe KpYJKKH -
p;H~paKI.J;HOHHaR ,D;HCCOI.J;Hai.J;Hfl aHTH
npOTOHOB. 

npo4ecca A~~paK4~0HHOK A~cco4~a4~~. o6ycnosneHHafl np~cy~eK 3TOMY 
npo4eccy Mano~ cpeAHe~ MHOmeCTBeHHOCTb~*. ~nR npo4eCCOB A~~paK-
4~0HHOA A~CC04Ha4~~ xapaKTepHw H~3K~e 3Ha4eH~R 3Hepr~~ aAPOH~aa-
4~~. 

np~BeAeHHble B Ta6n~4e 3Ha4eH~R OTHOC~TeJ1bHOA A~CnepCH~ D/<n> 
(D 2 =-<n 2>-- <n>2) ~ MOMeHTOB Ck=<nk>/<n>k noKaSbiBaiOT, 4TO ~J1yK
TYa4~~ MHomecTBeHHOCT~ a~pRmeHHwx 4acT~4 B AH~paK4~0HHoA A~cco
LI~a4~~ OKaSbiBa~TC.R cna6ee, 4eM B Heynpyr~X pp -saa~MOAeHCTB~RX. 
OH~ cxoAHbl c ~nyKTya4~RM~, xapaKTepHbiM~ AJ1R np;n~eccos pomAeH~R 

/ 
*HanOMH~M, 4TO npH ,;";-= 6,6138 <n>dif = 3,06~0,03/ 4/,TOrAa 

KaK AJ1R Heynpyr~x pp-saa~Mo,qeAcTB~~ <n>= 4,582.!_0,021/5/. 
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Puc. 2. KNO -pacrrpep;eneHHJI AJI.fi 
rrpoo;eCCOB p;H~paKI.J;HOHHOH AHCCO
I.J;Hai.J;HH aHTHnpoToHoB I c~eTJibie 
KpYJKKHI H e+ e- -aHHHI"'HJIRI.J;HH 
B ap;pOHbi I tiepHbie KpYJ!CKH: 
29,3-31,5 fgBJ KpecTHKH: 
9,4 fgBI/6/; CriJIOIIIHaJI JlHHHfl -
KNO -pacrrpep;eneHHe AJIJI rrpo
I.J;ecca pp -aHHHI"'HJlRI.J;HH/11/. 
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2 z, nt<n> 

aApOHOB B pp- H e+e--aHH~rHnR411~ np~ AOC'faT04HO BbiCOK~x 3Hepr~
Rx/6/. 3TH peaynbTaTbl ~nniOcTp~pyiOTCR p~c.2, rAe np~seAeHbl KNO
pacnpeAeneH~R AJ1R npo4eccos A~$paK4~0HHOH A~cco4~a4~~ aHT~npoTo-+ - -Hos, e e -aHH~r~nR411~ s aApOHW ~ pp -aHH~rHJ1R411~. CneAyeT oT-
MeTHTb, 4TO B o6naCTI1 3Hepr~~ V S < 9 138 OTHOC~TeJ1bHaR A~CnepCHR 
AflR np04ecca ~e- -aHH11r~flRI..I~~ B aApOHW COCTaBnReT 0,42/l/,4TO 
cosnaAaeT C COOTBeTCTByiO~e~ seni1411HO~ AflR Heynpyro~ A~~paKLI~~ 
6ea YAaneH~R n~AHPY~lllHX 4aCTI14 D/<n>= 0,42.!_0,01 141. np~4~Ha Ha
pyweH~R KNO-cKe~nHHra, KaK ~ np~4~Ha CMeHw pem~Ma aas~c~MOCT~ - + - -<n > OT y's, B npOL~eccax e e -aHH~rHJ1H4~~ B aApOHbl npH \fs< 9 138 
noKa OCTa~TCR He.RCHWMH. 

CXOACTBO Ha6niOAaeMbiX Ha onb!Te, xapaKTep~CT~K npo4eCCOB pomAe
H~R aAPOHOB B A~$paK4~0HHO~ A~CC04Ha4~~ ~ e+e- -aHH~r~rtR4~~ co
OTBeTCTsyeT npeACKaSaH~RM, OCHOBaHHWM Ha COBpeMeHHWX AYaflbHQ
TOnonor~4eCK~X npeACTasneH~flxi7 1.3TH npeAcKaaaH~R cxeMaT~4ecK~ 
HnniOcTp~pyiOTCR pHc.3. KaK yme OTMe4anocb s n~TepaType, Hanp~
Mep/6,7/, cpaBHeH~e 3KCnep~MeHTanbHWX AaHHWX, nony4eHHWX B aApOH
HWX ~ nenTOHHWX npo4eccax, Ha nepswA sarnRA He nOATBepmAaeT npeA
cKaaaHHH AYanbHWX MOAeneA. MoMeHTW pacnpeAeneH~H ~o MHomecTseH
HOCTVi o6pa3yi0Uj~XCR B 3T~X np04eccax aapRmeHHWX 4aCT~4 He YAOB
neTBOpRIOT COQTHOW,eH~RM, KOTOPble n peACKaSbiSa~TCR ~3 C006pameH~H 
paanH4~K s 4~cne AYanbH~x 4eno4eK /cTpyA/. 0AHaKo B pa6oTax/8,9/ 
6b1no noKaaaHo, 4TO y4eT ~nyKTYa4~~ 3Heprl1~ 4eno4eK /cTpyA/, o6-
paayeMbiX saneHTHbiM11 KBapKaM~ B3ai1MOAe~CTBYIOl4ViX a,(lpO'HOB, npViBO
A11T K xopoweMy cornac~10 TeopHVi ~ 3Kcnep~MeHTa. HHwM~ cnosaM~, 
Kamy~eecR H~cooTseTCTB~e 3KcnepHMeHTanbHWX AaHHwx AYanpHo-Tono
norH4eCK~M npeACTasneH~RM o6ycnosneHo $nyKTYa4HflM~ 3HeprHI1 aApo
H~3a4~~ ~ , B OCHOBe KOTOpWX nemHT cnomHaR BHyTpeHHRR CTPYKTypa 
aAPOHOB. 3TH ~nyKTya411~ MOryT B nonHO~ Mepe npORBJ1RTbCR np~ He
ynpyr~x B3a~MOAe~CTBHRX aApOHOB /pHc.36/, TaK KaK B 3TOM cny4ae 
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PHc.3. CxeMaTHqecKoe H3o6p~eHHe 

npo~eCCOB po~p;eHHR ap;pOHOB B MO
p;eJIRX, OCHOBaHHbiX Ha p;yaJibHO

TOTIOJIOrHqecKHX npep;CTaBJieHHRX; 
a/ - p;H~paK~HOHHaR p;HCCO~Ha~HR 
aHTHTIPOTOHbB; 6/ - Heynpyroe 
pp -saaaMop;eil:cTBHe; B/ - e+e- -

aHHHrHJIR~HR B ap;pOHbl. ~~ 
~ 

t) ~ 

PHc.4: Pacnpep;e:neHHe no KOCHHycy .. 
yrJia e Me)!(,Il;y OCbiO 'co6biTIDI I OCbiO ,. 

TpaCTa/ H OCbiO nyqKa p;JIR Heyn
pyrHX p p -B3aHMOp;eil:CTBHH 'c yp;a

neHHb~H JIHp;HpYJO~MH qaCTH~aMH 

/cBeTJiaR rHCTOrpaMMa/ 11 p;H~paK
~HOHHOH p;HCCO~Ha~Heil: aHTHTIPOTO
HOB /aamTpHXOBaHo/. 

dN 
dC...s& 

:101111 

fliiO 

11110 

," 
Co~ 0 

gyanbH~e ~eno4KH o6paay!OTC~ saneHTH~MH KsapKaMH HS ~aanH4~~x ag
poHOB. npH Heynpyro~ AH$paK~HH npOHCXOAHT AHCCO~Ha~H~ aApOHa, 
H egHHCTBeHHa~ ~yanbHa~ ~eno4Ka o6paayeTc~ era saneHTH~MH Ksap
KaMH /PHC.3a/. BcnegCTBHe KOppen~~H~ Memgy KBapKaM~ B agpOHe 
pa·cnpegeneHHe no MHomecTseHHOCTH 4acTH~, pomgaiOUlHXC~ B peaynb
TaTe AHCCO~Ha~HH agpoHa, 6ygeT yme, 4eM npH HeynpyroM saaHMoge~
CTBHH ABYX agpOHOB. nogo6H~e npegCTasneHH~ 0 paanH4HH MeXaHHSMOB 
pomgeHH~ 4aCTH~ B AH$paK~HOHHO~ AHCCO~Ha~HH H HeynpyrHX BSaHMO
ge~CTBH~X ag~OHOB XOpOWO HnniOCTpHpyiOTC~ pacnpegeneHH~MH no KOCHHy
cy yr'.na Memgy Ha.npasneHHeM ocH co6biTH~ H HanpasneHHeM HMnynbcos 
BSaHMOge~CTBYIOUlHX 4aCTH~ B CHCTeMe ~eHTpa Mace, T.e. OCbiO nyYKa. 
B Ka4eCTBe ocH co6biTH~ Bbi6Hpanocb HanpasneHHe, 'o6ecne4HBaiOUlee 
MaKCMMYM senH4HHbl TpacT·a /lO~KaK BHAHO H3 pHC. 4, B HeynpyrHX 
pp -saaHMogel:1cTBH~x HanpasneHHe ny4Ka "aanoMHHaeTc~" s opHeHTa
~HH OCH C06~TH~, TOrga KaK 8 AH$paK~HOHH~X C06~THH* B tHCTeMe, 
C~H~aHHO~ C AH$paK~HOHH~M KnacTepoM, HanpasneHHe OCH C06~TH~ pac
npegeneHO HSOTponHo. 

TaKHM o6paao~, aHanHa 3KcnepHMeHTanb~~x gaHH~x o6HapymHsaeT 
CXOACTBO xapaKTepHCTHK npo~eCCOB AH$paK4HOHHO~ AHCCO~Ha4HH ag-

4 
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\ 
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' 

pOHOB H e+e- -aHHHrHnH~H~ H COOTBeTCTBHe 3THX npo~eCfOB gyanbHQ
TOnOnOrH4eCKHM npegcTasneHH~M. 

~ 
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6aT~HR 6.6. H AP· 1-82-778 
CpaBHeHHe AH~paK~HOHHOH AHCCO~Ha~HH aHTHnpOTOHOB 
C HeynpyrHMH pp -s3aHMOAeHCTBHRMH H e+ e- -aHHHrH11R~HeH B aApOHbl 

ConocTasneHHe 3KcnepHMeHTa11bHbiX pacnpeAeneHHH no MHO~ecTBeHHOCTH 
AllR npo~eCCOB Heynpyroro pp -B3aHMOAeH~TBHR H AH~paK~HOHHOH AHCCO~Ha~HH 
aHTHnpOTOHOB npH 22,4 r3B/c C e+e-~aH~HrH11R~HeH B aAPOHbl npoBeAeHO Ha OCHO 
Be npo~eAYPbl nepeXOAa OT 3HeprHH B CHCTeMe ~eHTpa Mace K 3HeprHH aApOHH3a
~HH. YcTaHOBJleHO CXOACTBO PRAa xapaKTepHCTHK 3THX npo~eCCOB H COOTBeTCTBHe 
3KCnepHMeHTa11bHbiX AaHHbiX npeACKa3aHHRM MOAelleH, OCHOBaHHbiX Ha AYa11bHO-TOno-
110rH4eCKHX npeACTaBJleHHRX. 

Pa6oTa BblnonHeHa B fla6opaTopHH BbiCOKHX 3HeprHH OHRH. 

Coo6~eHHe 06~eAHHeHHoro HHCTHTyTa RAePHbiX HccneAOBaHHH. AY6Ha 1982 

Batyunya B.V. et al. 1-82-778 
The Comparison of Diffraction Dissociation of Antiprotons 
with Inelastic pp Interactions and e+e- Annih'ilation into Hadrons -

The comparison of experimental multiplicity distributions for the 
processes of inelastic pp interaction and antiproton diffraction dissoc ia
tion at 22.4 GeV/c with leading particles removed from event with e+e- an
nihilation into hadron is presented. The observed sim i larity ·of these pro
cesses corresponds to the dual parton model predictions. 

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

Communication of the Joint Institute for Nuclear Research . Dubna 1982 

nepeBOA O.C.BHHOrpaAOBOH. 

, .. 


