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... AraKHIIIHeB r.H. H .a;p. 
CpaBHHTenbHbie xapaKTepHCTHKH u;eHTpanbHbIX 
H Heu;eHTpanbHbIX CC-B3aHMo.a;eikTBHH 
IlPH HMnynbce 4 ·, 2 r3B/ C Ha HYKnOH 

Pl-89-488 

CpaBHHBaIOTCH MHoJKeCTBeHHOCTH, a TaKJKe HMnyni.cHbie H yrno­
Bbie pacnpe.a;eneHHH n-·-Me30HOB H IlPOTOHOB - yttaCTHHKOB .a;nH 
u;eHTpanbHbIX H_ Heu;eHTpanbHbIX CC-B3aHMo,a;ei!CTBHH. IloKa3aHo, 
'ITO xapaKTepHCTHKH n--Me3OHOB (KPOMe MHOJKeCTBeHHOCTH) cna6o 
3aBHCHT OT CTeneHH u;eHTpanbHOCTH B3aHMo,a;ei!CTBHH, Tor.a;a KaK 
pacnpe.a;eneHHH IlPOTOHOB H3MeHHIOTCH cy~eCTBeHHO IlPH nepexo.a;e 

. OT u;eHTpanbHbIX B3aHMO,a;ettCTBHH K Heu;eHTpaJlbHbIM. 3TH H3MeHe­
HHH He OilHCbIBaIOTCH B paMKax KaCKaAHOH Mo.a;enH. 

Pa6oTa BbmonHeHa B Jla6opaTopHH BbICOKHX 3HeprHtt OlliUI. 

. , 
IlpenpHHT 061,e;r:umeHHOro HHCTHTyTa sui;epHbIX uccnegoomum. ,n:y6Ha 1989 

Agakishiev G.N. et al. 
Comparitive Characteristics of Central 
and Noncentral CC Interactions· at 4.2 GeV 
per Nucleon 

Pl-89-488 

Both multiplicities and momentum and angular distribu­
tions of rr--mesons and proton-participant are compared for 
central and noncentral CC interactions. It is shown that· 
rr--meson characteristics (except multiplicity) weakly de­
pend on the degree of interaction ~entrality, whereas pro­
ton distributions are changed substantially from central 
interactions to noncentral ones. These changes are not de-

' picted in the frame of the cascade model. 

The investigation has be_en performed at the Laboratory 
of High En.ergfes, JINR • . ' ~ . . 

Preprint of the Joint Institute for Nuclear Researeh. Dubna 1989 



B nocneAHHe roAW npoRBnReTCR 6onbwoA HHTepec K HCCneAOBa­
HHID B3aHMOAeACTBHA penRTHBHCTCKHX RAeP, oco6eHHO B3aHMOAeAcT­
BHA i ManwM napaMeTpos YAaPa, TaK Ha3WBaeMWX 4eHTpanbHWX /CM~, 
HanpHMep ' 11-41 H CCblnKH 8 HHX/. 3To CBR3aHo C noHCKOM 3<Pcl>eKTOB 
MHOrOHYKnOHHblX B3aHMOAeAcTBHA, KOnneKTHBHblX CBQMCTB RAepHoA 
MaTepHH, 8O3MO>KHblX ee nepexoAOB 8 KsapK-rnrooHHYID {j)a3Y. 

HccneAOBaHHe HHKnID3HBHWX pacnpeAeneHHA rr-Me3OHOB 1~ 71 H npo­
TOHos181 no KHHeMaTH4eCKHM nepeMeHHWM B CC-COYAapeHHRX npH . 
4,2 r3B/c Ha HyKnOH noKa3ano, 4TO 3TH pacnpeAeneHHR YAOBneTBO­
PHTenbHO onHCblBaIDTCR MOAenRMH, OCHOBaHHblMH Ha He3aBHCHMOM 
B3aHMOAeAcTBHH HyKnOHOB RAPa-cHaPRAa C RAPOM MHWeHbID. BMecTe 
C TeM 8 pa6oTe 181 OTMe4anHCb paCXO>KAeHHR 3KCnepHMeHTanb HblX 
AaHHWX no npoTOHaM C npeACKa3aHHRMH, HanPHMep,• KaCKaAHOA MOAe-
nH ,QKM 191 AnR CC-s3aHM0AeAcTBHA. .· . ·. 

BwRBHTb cy~ecTBeHHo RAepHwe oco6eHHOCTH CC-s3aHMOAeAcTsHA 
noMO>KeT nocneAOBaTenbHoe H3Y4eHHe xapaKTepHCTHK 3THX B3aHMO­
AeACTBHA B 3aBHCHMOCTH OT CTeneHH 4eHTpanbHOCTH CTOnKHOBeHHR. 
Ha4ano TaKHM HccneAoBaHHRM nono>KeHo a pa6oTax llO,ll/ , a KOTo­
PblX 3a Mepy HnH 'cTeneHb 4eHTpanbHOCTH. CC-coyAapeHHA nPHHRTO 
4HCno npoTOHOB (n p ) , Y4aCTBOBaBWHX BO B3aHMOAeAcTBHH, H 6brno 
noKa3aHo 1101 , 4TO CPeAHRR MHO>KeCTBeHHOCTb 3apR>KeHHWX nHOHOB 
pacTeT nHHeAHo C ysenH4:H~eM np, a cpeAHHe 3Ha4eHHR KHHeMaTH-
4eCKHX nepeMeHHblX AnR w -Me3OHOB OT CTeneHH 4eHTpanbHOCTH npaK­
TH4eCKH He 3aBHCRT. B npoTHBonono>KHOCTb nHoHaM xapaKTepHCTHKH 
npoTOHOB o6HaPY>KHBa~T cy~eCTBeHHY~ 3aBHCHMOCTb OT np 1111 

HacTOR~aR pa6oTa cny>KHT nPOAOn>KeHHeM HCcneAoBaHHH' Ha4aTblX 
B /lO, l1/, H nocBR~eHa cpaBHHTenbHOMY aHanH3Y MHO>KeCTBeHHOCTeA, 
HMnynbCHWX H yrnoswx pacnpeAeneHHA w--Me3oHOB H nPOTOHOB 
a 4eHTpani.Hb1X H He4eHTpanbHblX CC-s3aHMOAeAcTBHRX. 3KcnepHMeH­
TanbHwe AaHHWe cpaBHHBa~TCR C npeACKa3aHHRMH HoBoro sapHaHTa 
AY6HeHcKoA KacKaAHOA MOAenH /,QKM/. B 3TOM aapHaHTe a AononHe­
HHe K onHcaHHOMY·B 191 Y4TeHo KOHe4HOe apeMR >KH3HH pe3OHaHCOB 

( P • CiJ • !\ 33•) • 

3KcnEPHMEHTAJlbHbl~ MATEPHAJl 

3Kcnep1-1MeHTanbHblM MaTepHanoM cny>KHnH CTepeocHHMKH' nony4eH­
Hble npH O6ny4eHHH ABYXMeTposoA nponaHOBOA KaMepbl J1B3 OH.Sm 
B ny4Ke RAeP yrnepoAa C HMnynbCOM 4,2 r3B/c Ha HYKnoH. 83aHMO­
AeACTBHR RAep yrnepoAa C yrnepOAHOA MHWeHb~ oT6HpanHCb H3 scex 



co6WTHA s nponaHe no onpeAeneHHWM KPHTepHRM, onHcaHHWM 
pa Hee 151 • 

OcHoBHoA xapaKTepHCTHKOA 1..1eHTpanbHblX B3aHMOAeACTBHA RBnRIOT­
CR ManbIe ni:iH1..1enbHb1e napaMeTpbI YAapa. HenocpeACTBeHHo Ha onbITe 
OHH He onpeAenRIOTCR, n93TOMY 1..1eHTpanbHbIe B3aHMOAeAcTBHR OT6H­
pa10TCR no npH3HaKaM, KOTopwe CBR3aHw C senH4HHOA napaMeTpa 
YAapa. TaK, YMeHbWeHHe B cpeAHeM napaMeTpa YAapa npHBOAHT 
K ysenH4eHHIO MHomeCTBeHHOCTH BTOPH4HWX nHoHos 1121 , ysenH4eHHIO 
4HCna n1ioTOHOB-y4aCTHHKOB 111• 131 B co6blTHH, yMeHbuieHHIO' aapR­
Aa Q 

8 

131 , YHOCHMoro CTPHnnHHrOBblMH <IJparMeHTaMH RApa-cHaPRAa. 
Ha pHc. 1 · noKaaaHbl pacnpeAeneHHR no napaMeTPY YAapa 11b11 CC­

co6b1THA, CMOAenHPOBaHHblX no KaCKaAHOA MOAenH 191 ' npH 3Ha4eHH­
RX Qs = 0,1 ,2. BHAHO, 4TO C,YMeHbWeHHeM QB cpeAHee 3Ha4eHHe 
napaMeTpa YAapa .<b> y6b1BaeT, HO pacnpeAeneHHe no 110 11 ocTaeTCR 
AOBOnbHO WHPOKHM Aame AnR cci6b1THi:1 C Q s = 0. B HaweM cny4ae I 

1..1eHTpanbHWe CC-saaHMOAeACTBHR OT6HpanHCb no senH4HHe Qs*• 
K 1..1eHTpanbHblM OTHeceHbl C06blTHR C Q s -~ 1 ' a co6blTHR C Q s > 1 
sownH s rpynny He1..1eHTpanbHblX COYAaPeHHA. TaK KaK co6blTHR 
c QB~ 1 cocTaBnRIOT scero -13% oT scex HeynpyrHx CC-saaHMOAeA­
CTBHA' TO AnR ysenH4eHHR CTaTHCTHKH TaKoro POAa c06blTHA 6bina 
npoBeAeHa cne1..1HanbHaR pa6oTa, s XOAe KOTopoA OT6HpanHCb TOnb­
KO co6blTHR c QB~ 2. 

KpoMe YKa3aHHWX ABYX rpynn AnR aHanH3~ 6wnH BWAeneHw co6w­
THR C Q s . .:s; 2 H 6onbwoA MHomeCTBeHHOCTbl0° BTOPH4HblX 4aCTHI..I 
(n+> 2 .<n+>in, rAe .<n+> in = 9,80 ±0,16/141 • 

- - cc - cc 
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0 slt d\) 
o 1)7•ops 
1 2,()6±0,04 
2 2?4'0,04 

{ 2 1,73'0,04 
n•~20 

f.ce CC 3,96±0,02 

._ 
3 4 5 6 

f, (<PM) 

3TH co6WTHR xapaKTePH3YIOTCR 
MeHbWHM B cpeAHeM napaMeTpoM 
YAapa ' 4eM co6blTHR C Q s ~ · 1 
/pHc.1/, HO COCTaBnRIOT BCero ~5% 
oT HeynpyrHx CC-eaaHMoAeAcTsHA. 
4Hcno co6b1THA e KamAoA H3 rpynn 
npHBeAeHO 8 Ta6n.1. 

B HaweM 3KcnepHMeHTe see oT­
PHl..laTenbHwe 4aCTHI..IW C4HTanHCb 
~-Me3oHaMH. OHH HaAemHo HAeHTH-

Pnc.l. PacnpegeneHne Mogennpo­
BaHHblX no ,[lKM CC-co6b1THH no na­
paMeTpy ygapa. 

* CTpn:nnHHrOBblMH CtIHTanHCb qiparMeHTbl c P na6 /Z > 3 r:3B/ c 
H 0na6 <40. 

2 

Ta6.llUZ1ci. 1 
CpegHHe MHo~eCTBeHHOCTH qaCTH~ B CC-B3aHMogeftCTBHHX 
C pa3nH4HblMH QB .. 

Nco6 

.<n+> 

<n > 

<n > p 

:3KCII • 

,[(KM 

:3KCII. 

,[(KM 

:3KCII. 

,[(KM 

:3KCII. 

,[(KM 

P :3KCII. 
<np> .. 

,[(KM 

T :3KCII • 
<np > 

,[(KM 

:3KCn • 

<QB> ,[(KM 

Q s::; 1 

· 1498 

745 

16, 60 ± 0, I 0 

17,77±0,12 

3,09±0,04 

3,22_±0,06 

9,41 ±0,04 

8, 91 ± 0,08 

5,37 ±0,03 

5,26 ±0,03 

4,04 ±0,05 

3765±0,08 

0,63 ±0,03 

o, 74 ±0,03 

Q s > ·1 

4430 

9255 

8, 92 ± 0 ,08 

IO ,88 ± Q_t04 

1,25±0,02 

J_,463±0 ,()_I 5 

3, 75 ± 0 ,04 

3,79 ±0_,03 

1,75±0,10 

!,82 !01 04 

2 ,00 ± 0, I I 

I ! 97 ± 0 ,05 

4,25 ±0,10 

4, I 8 ± 0, 04 

QB.:s;2, n±.?20 

580 

557 

21,8±9,1 

5,03±0,05 

4,92 ± 0,05 

10,11 ±0,07 

9,64±0,06 

5,09 ± 0,04 

4,79±0,05 

5,02±0,09 

4..!~5 ±0.1_08 

0, 9 I ±0 ,04 

1,21±0,05 

<l>HI..IHPYIOTCR, Ha4HHaR C p"- >0,07 r3B/c. 4Hcno nPOTOHOB-Y4aCTHH­
KOB 8 co6WTHH onpeAenRnOCb H3 COOTHOWeHHR 

n =n -n -n 5 -nB· 
P + - P T' n _= n "+, 

rAe n+ H n_ - 4Hcno OAH03aPRAHblX nonomHTenbHblX H OTPHl..laTenb­
HblX 4aCTH1..1 8 co6bJTHH' n i H n; - 4Hcno OAH03aPRAHblX CTPHnnHHro­
BblX <IJpai-MeHTOB H3 RAPa-cHaPRAa /P>3 r3B/c H Q.<4°/ H RAPa MH­
weHH /P <O ,3 r3B/c AnR ripoTOHOB/ COOTBeTCT_BeHHO. CneAyeT OT­
MeTHTb, 4TO cpeAH npoToHoB-Y4aCTHHKOB eCTb npHMeCb AeATPOHOB 

· I 15 16/ (d) H TPHTOHOB (t). no 01..1eHKaM,. OHa He npeBblWaeT 10-15% • 
HMnYnbCHble H yrnoBble pacnpeAeneHHR npoTOHOB nony4eHbl MeTOAOM, 
onHCaHHblM 8 /8/. 

3 



MHOmECTBEHHOCTH BTOPH4HWX 4ACTHU 

An.A 1-1cc,neAYeMblX rpynn CC-e3a1-1MoAei1cTe1-1i1 nony4eHbl pacnPeAe-
11eH1-1.A no MHomecTBeHHOCTl-1 ecex 3ap.AmeHHblX 4aCTl-14 /p1-1c.2/, npo­
TOHOB-Y4aCTHl-1KOB /p1-1c.3/ 1-1 rr--Me30HOB /p1-1c.4/. 3Ha4eHl-1.A cpeA­
Hl-1X MHOmeCTBeHHOCTei1 BTOp1-14HblX 4aCTl-14 npeACTaeneHbl 8 Ta611. 1 • 
B1-1AHO, 4TO 4eHTpa11bHwe CC-co6WTl-1.A o6ora~eHw co6wT1-1.AMl-1 c 6011b­
woi1 MHOmeCTBeHHOCTb~ 4aCTl-14 /p1-1c.2/. HanOMHl-1M, 4TO no yc11oe1-1-
.AM OT6opa 8 4eHTpallbHblX B3al-1MOAei1CTBl-1.AX y4aCTBY~T, no KPai1HeA 
Mepe, n.ATb nPOTOHOB 1-13 .AAPa-cHaP.AAa. TaKl-1e YCilOBl-1.A oT6opa co-
6b1T1-1A C Q s <;;. 1 npl-1BOA.AT K HepaeeHCTBY 8 41-1Clle nPOTOHOB-y4aCTHl-1-
KOB ~ .AApe-cHaP.AAe 1-1 .AApe-Ml-1WeHl-1 /cM. Ta611.l/. CpeAH.A.A MHome-· 
CTBeHHOCTb npoTOHOB-"Y4aCTHl-1KOB 8 3Tl-1X co6b1Tl-1.AX 6111-13Ka Kn ~ax= 
=2Zc 1-1 cy~ecTeeHHo /e -2,5_pa3a/ npeeblwaeT <np> e He4eHTpa11b­
HblX CC-co6b1Tl-1.AX /Ta611. 1/. nponop41-10HallbHO yee111-14eH1-1~ 41-1Clla . 
npoTOHOB-Y4aCTHl-1KOB Bo3pacTaeT cpeAH.A.A MHomecTBeHHOCTb rr -Me-
30HOB, TaK 4TO B cpeAHeM Ha OA1-1H nPOTOH-Y4aCTHl-1K B3al-1MOAei1cT­
Bl-1.A npl-1XOAl-1TC.A -0,33•rr--Me3oHa. 

MHoro11y4eeble co6b1Tl-1.A /n± ~20/ xapaKTep1-13y~TC.A pacnpeAe11e-
H1-1eM no np, 6111-13Kl-1M K no11y4eHHOMY All.A 4eHTpaI1bHblX B3al-1MOAeA­
CTBl-1A' /p1-1c.3/, 1-1 0Tee4a~T paeeHCTBY <nP>P=<nP>T/Ta611.l/. 
B Ta611. l np1-1BeAeHb1 TaKme 3Ha4eHl-1.A cpeAttero 3aP.AAa <Q 8 >, yHo­
c1-1Moro cTp1-1nn1-1Hroeb1M1-1 <)lparMeHTaMl-1 1-ianeTa~~ero .AAPa. 
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PHc.2. PacnpegeneHHe CC-BsaHMo­
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HblX tiaCTHU. 
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Pttc.4. PacnpegeneHHe CC-co6~THH 
c Q s >I, Q s 'S_I H Q s $2 H Il±.2,'20 
no tIHcny rr--MesoHoB. 

MoAe111-1poeaHHble no AKM CC-co-
6blTl-1.A 6b111H pa3AeI1eHbl Ha ABe 
rpynnbl no TeM me KPl-1Tepl-1.AM, 4TO 
1-1 3KCnep1-1MeHTallbHble. PacnpeAe­
IleHl-1.A no n_ MOAe111-1poeaHHblX co-
6WTl-1A 6Ill-13Kl-1 K 3Kcnepl-1MeHTallb­
HblM /p1-1c. 4/. MoAellb xopowo BOC­
npol-13BOAl-1T pacnpeAe11eH1-1e no 41,1c-
11y npoTOHOB-y4aCTHl-1KOB All.A He-
4eHTpa11bHblX COYAaPeH~i1 /p1-1c.3/. 
B TO me epeMR OHa n~eACKa3WBaeT 

pacnpeAeI1eH1-1e no n, OTill-14HOe OT 3KCnep1-1MeHTallbHOrO All.A 4eHT­
paI1bHblX e3a1-1M0Aei1cnf1-1A /p1-1c.3/. PeaI1bHb1e CC-coob1T1-1.A c Q 8 ~ 1 xa­
paKTep1-13y~TC.A B cpeAHeM 6ollbWl-1M 41-'lCilOM npoT0Hoe-y4acTHl-1KOB p 
/cM. Ta611. l/. B MOAe111-1poeaHHblX CC-co6b1Tl-1.AX c Q 5 ~1 <n > = 

4 - T P n 
= ,20 ± 0,03. np1-1 <nri> = <nn> nolly41-1M, 4TO B 4eHTPaI1bHblX MO-
Ae111-1poeaHHblX co6b1Tl-1RX 1-13 .AApa-cHaPRAa B3al-1MOAei1cTBY~T 8 cpeA­
HeM <v>p= 9,46 ± 0,05 HYKilOHa, a 1-13 .AAPa-M1-1weH1-1 <11>T = 
= 7 ,85 ± 0 '09 HYKllOHa. TaKl-1M o6pa30M' KPl-1Tep1-11::\ oT6opa 4eHTpaI1b -
HblX co6blTl-1i1 no Qs npl-1BOAl-1T K TOMY' 4TO 1-13 RAPa-cHaPRAa 8 cpeA­
HeM B3al-1MOAei1cTeyeT 6ollbWe HYKilOHOB, 4eM 1-13 Ml-1WeH1-1. 06paTHaR 
acl-1MMeTPl-1R Ha611~AaeTCR All.A CC-co6blTl-1i1 c Q 5 >1. 0AHaKo oHa Bbl­
pameHa MeHee RBHO, TaK KaK He4eHTpallbHble co6blTl-1fl COCTaBllRIOT 
-92% 1,13 ecex Heynpyr1-1x CE-e3a1-1MoAei1cTe1-11::\ no AKM 1-1 -87% 
no 3KCnep1-1MeHTallbHblM. AaHHblM. 

CPABHEHHE HMnYilbCHWX H Yrnoswx PACnPEAEilEHH~ 
rr--ME30HOB H nPOTOHOB 

nocMOTPl-1M, KaK1-1e l-13MeHeHl-1R npol-1CXOART 8 pac~peAelleHl-1.AX rr -
Me30HOB Allfl 4eHTpallbHblX CC-e3al-1MOAei1cTBl-11::\ no cpaeHeHl-1~ C cooT­
eeTCTBY~~l-1Ml-1 pacnpeAelleHl-1RMl-1 AllR He4eHTPallbHblX CC-co6b1T1-11::\. 
Ha p1-1c.5 noKa3aHbl pacnpeAelleHl-1R no 6blcTpoTe All.A Tpex 1-1cclleAye­
MblX T1-1noe CC-e3a1-1MoAeAcTe~A. B1-1AHO, 4TO see TPl-1 pacnpeAelleH1-1R 
l-1Me~T xapaKTepHbli::\ MaKCl-1MYM B 4eHTPallbHOi1 o6llaCTl-1 6blCTPOT' rAe 
06pa3yeTCR 3Ha41-1TellbHaR 4aCTb rr--Me30HOB. Ha6ll~AaeTCR He60llb­
waR aCl-1MMeTPl-1R pacnpeAelleHl-1fl "- -Me30HOB All.A co6blTl-1i1 C Q s 'S. 1 
OTHOCl-1TellbHO . y na6 = 1 '1 ' 4TO COOTBeTCTByeT y * = 0 8 C. 4 .M. 
NN-cTOllKHOBeHl-1.AM. 3To o6ycllOBlleHo TeM' 4TO 8 4eHTpallbHblX B3al-1-

5 
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B3aHMOAeHCTBHH /co6bITHH c Q >I, 
Q 6 ,'.::l,Q 6 -s_2/ttn±~20. 
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MOAeAcTBHRX H3 RAPa-cHaPRAa 
B cpeAHeM y4aCTBYeT 6onbwe' Hy­
KJlOHOB, 4eM H3 RAPa-MHWeHH 
/CM. Ta6n. 1/. MomHo CKa3aTb, 4TO 
H3MeHeHHe cTeneHH 4eHTPaJ1bHOCTH 

CC-B3aHMOAeAcTBHR He nPHBOAHT K cy~eCTBeHHblM H3MeHeHHRM pac-
npeAeJleHHR rr--Me3oHoB no y 

1186 
. 

Ha PHC.5 AJlR cpaBHeHHR npHBeAeHo pacnpeAeneHHe no Yna6 .AJlR 
MOAenHposaHHblX co6blTHA C Qs~l. BHAHO, 4TO MOAeJlb npaBHJlbHO 
npeAc~a3blBaeT o6~HA xapaKTe~ pacnpeAeneHHR, OAHaKo HMeKlTCR KO­
JlH4eCTBeHHble pacxomAeHHR C 3KCnepHMeHTOM, B 4aCTHOCTH 

I 
B AHC­

nepCHH pacnpeAeneHHR. AnR co6b1THA c Q s > 1 CHTYa4HR aHanorH4HaR. 
AnR HarnRAHOCTH Ha pHc.6,7 noKa3aHbl He caMH pacnpeAeneHHR 

rr--Me30HOB no P na6 , p.J., 8 na6 H Y na6 AJlR 4eHTpaJ1bHblX H He-
4eHTpaJ1bHblX CC-B3aHMoAeAcTsHA, a.Hx OTHoweHHR R"-. 

KamAblA H3 cneKTPOB "--Me30HOB 6b1Jl HOPMHPOBaH Ha eAHHH4HYKl 
nno~aAb. 0THOWeHHe R"- xapaKTepH3yeT H3MeHeHHe ~OPMbl COOTBeT­
CTBYID~HX ~acnpeAeneH~A npH nepexoAe.oT CC-s3aHMOAeAcTBHA 

~r ... ·l4 ~1 .. :·.-H·1 tl~ Pttc.6. 0THOUleHtte HMnynbCHblX 
cneKTpOB rr -Me30HOB AnH ueHT-
panbHblX H tteueHTpanbHblX CC-
B3aHMOAeHCTBHH B 3aBHCHMOCTH 
OT p na6· I al H P.t / 6/. • -3Kcne:.. 

o; 1,2 2,0 2,8 3{, 0 0,2 Of, 0,6 0,8 10 1,2 1; PHMeHTanbHble A3HHble, 0' - pac-
p,.,(r,!½l Pa (r,B,/4) qeT no ,[(101. 

/ 

:r~•:1:•:1:;:: 1_: :± ± · l 
0 20 40 60 80 100 120 140 160 180 

e~ •• ('!"'1) Pttc.7. 0THOUleHHe pacnpeAeneHHH 
rr--Me30HoB no 81186 /al H Yna6 
/6/ AnH ueHTpanbHblX H tteueHT­
panbHblX CC-B3aHMOAeHCTBHH. 060- 0,6 

~HatieHHH, KaK Ha pHc.6. 
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C QB s. 1 K co6b1THRM C Q s > 1. M_omHo YKa3aTb Ha He60JlbWOe CMe­
~eHHe cneKTPOB rr--Me30HOB B o6nacTb 6oJlbWHX 3Ha4eHHH Pna6 H p.L 
/pHc.h/ H Ha He6onbwoe o6ora~eHHe HHTepsana yrnos 10°-30° · 
B pacnpeAeneHHH no Rna6 /pHc.7/ AJlR 4eHTpaJ1bHblX COYAapeHHA 
no cpaBHeHH-1() C He4eHTpaJ1bHblMH. 0TKJlOHel;:IHR R"- OT eAHHH4b1 B oc­
HOBHOM He npeBblWaKlT 1 _0%. PacnpeAeneHHe "--Me30HOB AJlR C06blTHH 
C 60JlbWOA MHOmeCTBeHHOCTbl() /n+>20/ B nPeAenax OWH60K cosnaAa­
l()T C COOTBeTCTBYKl~~MH pacnpeAe;;eHHRMH AJlR C06blTHA C Q s -:S 1 
H Qs>l. TaKHM o6Pa30M, He Ha6JlKlAaeTCR cy~eCTBeHHoro BJlHRHHR 
cTeneHH 4eHTpaJ1bHOCTH CC-s3aHMOAeAcTBHH Ha pacnpeAeneHHR rr-­
Me3oHoB no KHHeMaTH4eCKHM nepeMeHHblM. KacKaAHaR MOAeJlb AaeT 
TaKOH me pe3yJlbTaT /CM. pHc.6,7/. 

CpeAHHe 3Ha4eHHR HMnYJlbCOB H yrnoB "- -Me30HOB npeACTasneHbl 
B Ta6n.2. Ha He3aB~CHMOCTb ~MnYJlbCHblX H yrnoBblX pacnpeAeneHHH 
rr--Me30HOB OT CTeneHH 4eHTpaJ1bHOCTH B O+ Ne-s·3aHMOAeHCTBHRX ' 
yKa3blBaJlOCb B /17/. 

Ta6.1Zuu,a 2 
CpeAHHe xapaKTepHCTHKH rr--Me30HOB 
B CC-B3aHMOAeHCTBHHX C pa3Hb1MH Qs 

Q <l 
s - QB>} Q 

8
.5 2, n± ~ 20 

p na6. 3KCn. 0,643 ±0,009 0,617 ± 0,007 0,594 ± 0,010 

(r3B/c) ,ll;KM 0, 63 I ± 0, 0 I 0 0,619 +0,004 0,591 + 0,09 

<() na6. > 3KCn. 38,3 ± 0,5 40 ,2 ± 0 ,5 38,9±0,6 

(rpaA) ,ll;KM 41 ,3 ± 0, 7 42,0±0,3 42,3±0,6 

,<11. > 3KCn. 0,259 ± 0,004 0,250 ± 0,-003 0, 246 ± 0, 003 

(r3B/c) ,ll;KM 0,241 ±0,003 0, 242 ± 0, 002 I 0,240 ± 0,003 

3KCn. 1,14±0,02 I , 09 ± 0, 0 I !~10 ±0,02 
·<y > 

na6. ,ll;KM 1,11 ±0,02 1,09 ± 0,01 

3KCn. 0,551 ± 0,006 0,561 ±0,005 0,545 ± 0,007 
<icos8*1> 

,ll;KM 0 ,594 ± 0,012 0,602 ± 0,005 

nepeAAeM Tenepb K cpasHeHHI() pacnpeAeJleHHH nPOTOHOB AJlR HC­
cneAyeMblX HaMH Knaccos CC-s3aHMOAeAcTBHH. Ha pHc.8 npeACTasne­
Hbl pacnpeAeJleHHR npoTOHOB no y nal5. AJlR C06b1THH C Q s -~ 1 H Q s > 1 • 
BHAHO cy~ecTseHHoe pa3JlH4He 3THX pacnpeAeneHHH. B He4eHTpaJ1b­
HblX B3aHMOAeHCTBHRX npoTOHbl rpynnHPYKlTCR B o6JlaCTRX 6blcTpoT, 
6JlH3KHX K 6blCTpoTaM CTaJlKHBaKl~HXCR RAep Y p H YT • npoTOHbl 

7 



CJ>(~~ 
Yo 

12,1 

l(l) 

8,0 

:Ll 20 ' 
' '. 

0 i 0 

-1 0 1,0 
~~ao 

2,0 

3Kl:n. t:l<M 

9 t,o 

• Q5 >1 

o0.s"1 -
o0.5 11.2 

nt;)2o 

1._tto 

3,0 

Puc.8. Pacnpep;eneHHe npoTOHoB­
yqacTHHKOB no 6bJCTPOTe ,D;JIH Tpex 
THnoB CC-B3aHMop;eikTBHtt /co6h1-
THtt c Q 8 > I , Q 

8 
::; I , Q 

8 
,:;; 2 / 

H n± _?20. 

Rp I 

~ 
Pac. 9. 0THmueHHe pacnpep;eneHHtt 1,4 

npoTOHOB-yqacTHHKOB no nonepeq- ► 1~ . 
' i'+ ♦ HOMY HMnYJibCY ,l];JIH CC-B3aHMo-

.... ♦ ! 11H1l I 
• Ot I p;eucTBHtt c Q < I H Q >I. 06o3Ha- '1 , , , , , 1 , , , , , , , , , , , , , 

. S - 6 S 0 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0 tJ:eHHH, KaK Ha PHC. • P. (P,B/c) 

113 co6b1T11i:i c Q 8 ::; 1 pacnpe,qeni:uoTc.R no y na6• nPl1MepHo PaBHOMep­
Ho B 11HTepsane O ,4 < Yna6• < 1 ,8, 06paayr1 ~11Pot<ae nnaTo. AKM 
npe,qcKa3blBaeT pacnpe,qe11eHl1.R npoTOHOB ,QJl.R C06biTl1.R C QB ~ 1 
11 Q s > 1, o-i11114a10ll\11ecr1 oT 3Kcnep11MeHTaJ1bHb1x /p11c. 8/. 

0TJ1114alOTC.R. 11 pacnpe,qeJ1eH11.R nPOTOHOB no nonepe4HOMY 11MnYJlb­
cy B 4eHTpaJ1bHblX 11 He4eHTpaJ1bHblX B3al1Mo,qei:icTBl1.RX /p11c. 9/. Co-
6bJTl1.R C Q sS.1 3Ha411TeJlbHO o6orall\eHbl npoToHaMl1 C p.L >0 ,5 r3B/c' 
4TO npl1B0,Ql1T K 60JlbWeMy 3Ha4eH11IO cpe,qHero nonepe4Horo 11MnYJlb­
ca npOTOHOB B 3TOM KJlacce co6b1T11i:i /CM. Ta6Jl. 3/. AHanor114Ha.R 

R KapT11Ha Ha61110,qaeTc.R s MHoro11y-
is,--,-..--.--,--..--.--,-..--..,....,,.,..--,-..,....,,_, 4eBblX co6blT11.RX /Ta611. 3/. no,qo6-

l ~ ' ~ ' ' ' ' ' ' ' ' ' ; ' ; ; • ; ] Hora 3(f>(f>eKTa HeT ,QJl.R Mo,qe1111po-
1,4 

+ ♦ ♦ '°l • ¢ 9 ♦¢+¢ 
0,6 ~ ; ♦ 0 0 0 • ~•'-<♦~t -r.t--''' ·t j 

0,4 1,2 2,0 2,8 3,6 4,4 5,2 6,0 6,8 
P.1.o.&: (r3B/<0 

Rp ~r-r-r---.,.--,--,--.--,--.,......,.....-,--,-,--,-,.......,_.., 

,,4r· 6 
❖ • t 

\0 . o $ t * 0. j t ~ 
• 't + + + 0,6 

·8 

0 20 40 60 80 100 120 140 160 18 
9 ..... (tpo.g) 

saHHwx CC-saa11Mo,qei:icTs11~. 06a 
pacnpe,qe11eH11.R npoToHoB no P.L 
cosna,qa10T Mem,qy co6oA no (f>opMe 
s AKM 191 . HoswA sap11aHT AKM He­
CKOJlbKO yse1111411saeT BKJla,q npo­
TOHOB C p J. >1 r38/ C B C06biTl1.RX 
c Q s ~1 /p11c .9/. HMnYJ1bCHb1A 
cneKTP npoToHOB s 4eHTpaJ1bHWX 

Puc. IO. 0THOIIIeHHe HMnYJibCHhlX 
cneKTPOB / a/ H yr.TIOBhlX pacnpe­
p;eJieHHtt /6/ npOTOHOB-yqacTHHKOB 
,l];JIH co 6b!THH c Q 

8 
~ I H Q 

8 
> I • 

0603HaqeHHH, KaK Ha PHc.6. 

l
l 

.I 

Ta6.llu~a 3 
Cpep;HHe xapaK'I_'_epHCTHKH npoToHOB 
B CC-B3aHMOp;ettCTBHHX C pa3JIHqHblMH Qs 

Q < 1 
s - Q s > 1 Q 5 _:;2, n± ~ 20 

<P na6. > 3KCTT. 2,09 ± 0,02 1,89±0,02 I , 98 ± 0 ,02 

(r3B/c) ,n:KM 2,04±0,02 1,74±0,01 1,88±0,02 

<8na6. > '3KCn. 25, 7 ± 0, 2 30,2±0,2 27,2±0,3 

( rpap;) ,n:KM 26,1±0,3 30,9±0,2 

<P J. > 3KCn. 0,553 ±0,003 0,500± 0,003 0,558 ± 0,005 

(r3B/c) ,n:KM 0,465 ± 0,003 0,458 ± 0,002 0,465 ± 0,003 

<y na6. > 3KCn. I ,142"± 0?006 I ,026 ± 0,006 1,10±0,01 

Jl:KM 1,154±0,008 I ,000 ± 0,003 

3KCTT. 0,673 ± 0,003 0,736±0,003 0,650 ± 0,005 
<I cos0*l > 

Jl:KM o, 725 ± 0,008 0,731±0,004 0,740± 0,008 

co6blTl1.RX meCT4e, 4eM B He4eHTpaJ1bHblX /p11c.10a, Ta6n.3/. Cpaa­
HeH11e yrJlOBblX pacnpe,qeneHl1H npoToHOB-y4aCTHl1KOB 06Hapym11saeT 
60JlbWYIO 11X HanpasneHHOCTb anepe,q B co6bJTl1.RX C Qs :s 1 /p11c. 106, 
Ta6Jl. 3/. HMnYJlbCHbJe 11 yrJlOBbJe pacnpe,qeneHl1.R npoTOHOB B MHoro-

' 11y4eawx co6WTl1.RX 6J1113Kl1 K COOTBeTCTBYIOll\11M pacnpe,qeJleHH.RM 
a 4eHTPaJ1bHWX coy,qapeHl1.RX. 

TaKl1M o6pa3oM, ,qame BO B3al1MOAeHCTBl1.RX TaKl1X nerKl1X .R,qep, 
KaK yrnepo,q, npo.RBJl.ReTC.R Pa3Jll1411e 1.1eHTpaJ1bHWX 11 He4eHTpaJ1bHblX 

's3a11Mo,qeHCTBl1H. 6011ee 4YBCTBl1TeJlbHWMl1 K BeJ111411He napaMeTpa 
y,qapa oKa3aJ111Cb xapaKTepl1CT11Kl1 npoTOHOB. KacKaAHa.R MO,qeJlb 
/AKM/ He socnpo113so,q11T 3Tl1 pa3Jl11411.R .QJl.R 4eHTpaJ1bHWX 11 He1.1eHT­
paJ1bHWX CC-aaa11Mo,qeAcTa11A. 

nony4eHHWM pe3yJ1bTaT YKaaweaeT Ha npHCYTCTBl1e B 1.1eHTpaJ1b­
HWX CC-a3al1MOAeAcTBl1.RX MeXaHl13Ma, He CBOA.Rll\eroc.R K COBOKYnHo­
CTl1 HYKJlOH-HYKJlOHHblX B3al1Mo,qeHCTBl1H C nocne,qyJOll\11M nepepacce.R­
Hl1eM B CTaJ1Kl1BalOll\11XC.R .R,qpax. 

ABTOPbl Bb1pamaJOT 611a ro,qapHoCTb B. ,ll. T oHeeay aa Mo,qe1111poBaH11e 
co6wT11A no AKM 11 noneaHwe 06cym,qeH11.R, y4aCTHl1KaM coTpy,qH114ecT­
sa no 11cc11e,qosaH11.RM Ha 2-MeTpoBoH nponaHosoA KaMepe aa noMOll\b 
a o6pa6oTKe 3Kcnep11MeHTaJ1bHoro MaTep11a11a, 11a6opaHTaM aa npo-
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