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I. BBE~ MKPATI~ CB1~ OE 3KCllEPMNlliBTE 

C~a6aR ~YBCTBRTe~hHOCTh MHOMeCTBeHHOCTe~ R O~HO~aCTR~HHX CneKTpOB 
K BH60py Me~ pa3~R~HHMR TeOpeT11.~eCKRMR rrOAXO~aMR K rrp06~eMaM MHO
MeCTBeHHOrO po~eHHH ~acTHU H wparMeHT~Hn ~ep B HeyrrpyrflX ~pOH- H 
~pO-~epHHX B3aRMO~ellCTBRRX CTRMY~RpyeT R3Y~8HRe Oo~ee TOHKHX, rrpeM
~e BCerO, KOppe~RnHOHHHX, XapaKTep11.CTKK. AHan11.3 MHOrO~aCTRqHUX pacrrpe
~e~eHRH H XapaKTep11.CTHK coy~apeHR~ c gnpaM11. rrORa3an 60~hlliYID HX nep
cneKTHBHOCTb gnH BHHCH8HHH M8xaHH3Ma B3aHMO~8~CTBHH. 

B HaCTOHmeM'COOO~eHRH rrpe~CTaBneHH P~3Y~hTaTH 11.CC~e~OBaHKH ~BYX

~aCT11.~HHX KOppeJI.fUu1ii MeiK,IJY BTOp11.~HHMl1. ~aCTHUaM11. H3 22Ne -H~epHbIX 
B3aHMO~ellCTBl1.ll npR 4,1 (rSB/cjHYKnOH. 3Ta pa60Ta - 4aCTb CHCT8MaTH4ec

xoro 11.3y-qeHKH B3aHMO~ellCTBHH " 22 Jfe -H,I.\PO If c rrOMO~hlO WOToMeTo~~ 
npa aaepraa CIDIXpOwa,30TpOHa JIB3 0Wll1. 06mH8 xapasrep11.C TlliUl coynapeaaã 
paCCMOTpeHH B /1/, wparMeHTauRR OCTaTO~Horo ~pa-CHap~a - B /2,3/; 
B / 4 / nO~OOHO aHanH.3HpOBan11.Ch Koppe~~ Me~~ npO~YKTaM11. wparMeH
TauHH OCTaTO~Horo ~a-CHap~a; B ~aHHOll pa60Te B OCHOBHOM paéCMaTp11.
BaIDTCH Koppe~HUHOHHHe CBH3H Me~~ pO~ep~HM11. qaCTHUaMH H. rrpO~YKTaMR 

wparMeHTauRR ~ep-MHllieHell, a TaKXe KOppe~HURH Me~ 8TH.MH rpyurraM11. 

xacrau. 
3KCnepHMeHTaJIhHHH MaTepRan, aHanl1.311.pyeMHll B aacroxuie..! COOO1ll8HID1, 

COCTORT R3 4070 HeynpyrRX B3aMMO~ellCTB11.ll, OTo6paHHHX H 11.3MepeHHHX Oe3 
KaKOH-~11.60 ~HCKpRMHHauHH rroc~e npOCMOTpa ~O~h TpeKa 8MY~hCROHHHX 

c~oeB, 06~eHHHX nyqKOM HOHOB HeOHa-22 rrp~ H.MnY~hC~ ~ 90 r8B/c Ha 
YCKopRTe~e flB3 OMflM. neTann 8KcnepRMeHTa OnHCaHH B /1,3/. 

BTopH~HHe 3ap~eHHHe qaCTHUH H3 8TRX B3aHMO~enC~BHM O~H. pa3~ane

HH B COOTBeTCTBHH co cT~apTHoH TepMRHO~OrHeH R T8XHHKOM 3MY~hC11.OH

Horo SKCnepHMeHTa Ha wparM8HTH ~a-CHapnAa ( ~ ),BTopH~He pe~RTH-

BHCTCKHe onsoaapaaaae qaCTHIUi (S ) , cepue ('t ) H' xepaae ( B ) 
~aCTHUH - B OCHOBHOM npO~KTU wparMeHTauHH nnpa-MKllieH11.. E~11. H3Mepe
HH npOCTpaHCTBeHHHe (f) ) R a311MYTaJIhHHe (CP ) yr~l:l BWIeTa scex 3a

pmK8HHHX ~acTHU. 

)J.nH R3yqeHHR 3a.B11.CRMOC TH B8Jiliq.IDiH KOppe~.ffiU1M OT pa3~HqHHX xapax
TepHCTRR C06UTRM MW 6y~eM BMeCTe c nO~HWvl aHCaMO~eM 22 Ne - Em, 

coynapeaaã paccearpaaars pa3J11flIHUe JdX nO~aHCaMO~11.• 

2. KOPPE.1Iíll..l,llli MEJIr,UY nOJ1RPHbIMI1 Yr.JI.Mlli 

~ HCC~e~OBaHHH KOpp8~RUHM Me~ npOCTpaHCTBeHHHMR yr~aMH EI 
BTOpR~HHX 3apmKeHHHX qaCTHU ( T. e. <lJa,RTH'qeC1\H 1\Oppe~ffiUiH B~OJIh npo
~OJIhHO~ OCR coynapeaaa) Ml:l HcnO~b30Ban11. CTaH.D;apTHHi1 annapar .nByx~ac
TRWHX KHKJIlO3HBHHX KOppeJUI.tUWHHHX WYHImHi1, paaee npHM8HRBlIIHXCR npa 
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aHaJUI.38 B3al1MO.rr;eitícTBMIA JIerIUDC ansp (qr ,4He, I2C ) c J1,llJ18.Ml1 CPOTO
/5 7/8MYJIbCllll npa ÓJIll3KOIA nepBllqHOl1 anepraa na HYI<JIOH anpa-caapaaa 

C r ".i- díl. õ _ .'; -~() dõ (1)1 
2 ( J' L) () d: 2; d ~ G:2 d r d "-l 

ln. f 2. lI'. 1 2. 

[l ( ) - 57 C{l() / dõ açs i (2) 
f\ 2 ti,tJ"- UL di dt GL2- oi. ~ 

i 2 .:1.<:'2. 

3.rr;ecb 6i.:: (d.õ/dr) =N -i(~ n./,6~), Gl;;(d.2Ô/di:d~2)= N -l(hrtn / .t1 .c1 422 ) , 

N - tIl1CJIO aeynpyrax COÓhlTMl1 B HillUII03HBllOM ancaadne , ~h. - qMCJIO qac

Tlln B aarepsane !1 2 ,f'..n.fZ - qllCJIO nap qaCTID..\ H3 cnaoro COÓhlTRH c ne
p8MeHHHMH Z? I ' r. 2 COOTBeTCTBeilllO - B aarepaanax 11 ":li ,~r.z ; TaIU1M 

oopaaoa, Gi. - CeqeHlle H,ZJ;pO-R,IJ,epHOrO B3ffi1Mo.rr;eiicTBM c pOJK,IJ;eHHeM 3a
rt 

pasennax qaCTHU, <Si n. = cser·od . <IJYHK1um (I) H (2) BhJqHCJIruU1Cb KaK 
B nOJlHOM a.HCaMÓJIe 22 Ne - Em coynapeaaâ, TaR a B pa3JIH'lHhIX nonaa

CaMÓJIRX (r'pynnax}. B KaqeCTBe nepeaeaaoã ? HCIlOJIb30BaJIHCb: cose 
.rr;JIR 9- - II b - qac TID..\ II e-t"\.. c t ~ (e /2. ) ( nceanooscrpora) 
~R peJIRTHBllCTCKKX ( S ) qaCTHU. ~parMeHTH ~pa-CHaPR):LaB aHaJIll3 

H8 BKJllOqaJIllCb. 

ITpKMeHeHlle anrrapaTa fiHKJlID3HBHhIX KOpp8JIffUROHHhIX ~YHK~ll K coy;nape

HRHM H,ZJ;ep XapaRTepH3yeTcH p~OM ;nOIlOJlHilTeJIbHhIX, no cpaBHeflRID c coy;na

p8HRHMll ~OHOB c ~OHaMll H H,lJ,paMH, TpY.rr:HOCTeR, CBR3aHHhIX c ÓOJlbillMMll 

'ÍlJIYKTYaIUiHMH tIllceJI HYK7IOHOB .H;D.ep caapana H MIDIleH1ll, Y1!aCTBYDUUiX B coy
napeaaa. 3Tl1. 'ÍlJIYKTY~Hl1 IIpnBOMT K .rr;onOJIHHTeJIbHhIM CID..lbHhIM nceanoxoppe

JIHUHHM, oÓYCJIOBJIeHHhIM HeO.rr:Hopo.rr;HOCTHMH COÓHTH~, COCTaBJIRDmax RHKXD3RB

Hhlít aHCaMÓJIb, .rr;e..naJI Ro2;:j.: O• C2' 
.1J,Tm zx HCKJllOqeill:'LfI ÓhIJlO npcseneao ( B ~OM aHCaMÓJI8 }l nonaacaac

JIe COÓhlTl1.11) Mo.rr;eJIHpOBaHHe MeTo.rr;OM MOHTe-Ka~o B paMKax Mo~e~H He3BB~

caaoro HcrrYCKaHHH xacrau I EM /5-7/. B 8TOtt Mo.rr;eJIH: 

a) yrJIhI aunsra 'tIaCTHU CTaTllCTR'tIeCKl1. Hé3aBHCHMhI; 3aKOHhI COXpa.HeHM 
:m.mYJIbCa H 8HeprID1 BHKJIIOqeHH, KaRHe-JIR60 KOppeJI.mJ;IDl MeJK,IJy qaCT~aMH 

ll3 o.rr;Horo aKTa coy.rr;apeHM OTCYTCTBYIOT; 

o) cnexrps MHOEeCTBeHHOCTeH acex THIIOB BTOpUW:l1X xacran B roxaocua 

Br.llpOll3BO.rr;.HT 8MrrllpH.qeClme B K8JK.rr;OM HCCJIe.rr;yeuoM aHCaMÓJIe COÓHTHt1; 

B) O.rr;HOtIaCTHqHHe pacnpenoxeaaa eLo/d~ scex TIDIOB BTOpKt1HHX qac

THU B TOqHOCTll cOBrr~aroT c 8KCnepllM8HTaJIbEHMH rrOHynaKRID3HBHHMH pacrrpe

;ne~eHHHMll rrpH K~On ~llKCllPOBaHHOl1 MHo~eCTBeHHOCTll 8THX 'tIaCT~. 

ITOqKOJIbKy qHCJIO CTaJIKH.BaIO~CR HYKnOHOB B COÓHTHH HeH.3BecTHo,IE~ 
.rr;a8T MaKCllMyM ~OCTYllHOH l1.H~OPMauHH o rrCeB)l;O~eKTax. 

Haaoonae oqeBMf!HM H8.rr;OCTaTKOM HCnOJIb30BaHRfl I E M MR rrOJIY'1elilH 
"KHHeMaTHtIeCKH.'H.CXO.rr;HHX" 3HaqeHllll H.CCJIe.rr:yeMHX XapaKTepHCTID< COÓHTlll1 

RBJIReTCR HeyqeT KP~eMaTHqeC~HX ( CBR3ailllHX ~b c .rr;eHCTBHeM 3aKOHOB 

COXpaHeHRR) ~eKTOB. O.rr;HaKO, KaR óuno nOKa3aHO B /8/, HepaBeHcTBa 

2 

c:xp 
- CrEM> O l1.JlH. R~XP - R~EM > O ,peaJIll3aLUill KOTOphIX

2 u

O3Haqa.rra ÓhI oÓHaPY~8HH.e KOppeJlEQHll, He TOJIbKO coxpaHHIDT, HO M YBe
nM4MBaroT CBüm 3Ha4MMOCTh npM BHKnID4eHMM 3aKOHOB coxpaHe-

HKH H. rrOllCKe KOpOTKo.rr;elicTBYIDmHX KOppe~l1. 

Ha pHC. 1, KaK rrpHMep, rrpe.rr;cTaBJIeHH 3HaqeHllR ~YHKUlll1 (I) II (2) 
,IJ;JI.ff paaasx TEOB 'tIaCT~ as nonacro aHCaMÓJIR 22.J\fe - E rn Coyztape

HH.l1 B 3aBH.CHMOCTH. OT ~ i npn 2 2.~ ~ oi (.rr;l-IarOHaJIb KOppeJIIDU10HH0l1' 

MaTpRÚH,OTBeTCTBeHHaff 3a KdpOTKo.rr;eítcTByromae KoppeJlHUKll) EMeCTe c 
cOOTBeTCTByIDIIUiMH paCqeTHHMll 3Haqe.HIDIMl1. COrJIaCHO I EM 

Rz(ZI,Zt=:ZJ PllC. I 3aBllCHMOCTll KOppeJI.mJ;lloHHhIX 

ctYHK~ll C2 (a.n.n) II R2
a) 

30 ' Cl(Z,.Zl.. Zt) 

5) ( Ó , r, e . ) npa z2 == 'i:1 OT ~ i20 41~ MR S (a, Ó) , ~ (B, r) II 
b (.rr;, e) qacTIDJ; as 22 Ne
Em - B3anMoj:(el1CTBllll. 

10 

U6 1.4 U 3.otz, Q6 1.4 2.2 3D ~l KaK II B CJIYtIae óOJlee JIerKllX H,ZJ;ep-· 

CHapR;nOB /5-7/, B HailleM 8KCnepHM8Háo~ ~) !4t::)
Te H8 OÓHaPY~llBaeTCR HHKaKHX npOTll

~~y-+ ...."... 
40~ I 2 BOpeqlll1 c rHnOTe30H o He3aBllCHMOM 

HcrrYCKaHllll Bcex THIIOB qaCTHU B H,lJ,
, • ,.-vy _, ~os ~' ccsai 

-Q;-03 0.\ 0.5 0.9 -0.7-03 0.1 0.5 0.9 pO-H,lJ,epHOM B3aHMo.rr;811cTBHll. OCOÓO 

OTMeTRM, qTO B ~aHHHX He HMe8TCH 

YRa3aHllH B nOJIb3Y KaKOll-JIllÓO T8H

.rr;eHUllll K llcrrYCKaHllID CllJIbHOllOHll3ll4~)"t:=2 ~'H~""'"
pyromllX ~parMeHTOB R.D:pa-MllllieHll rro.rr;+H 
orrpe.rr;eJIeHHHM yrJIOM e ,oxrn,naB

- 0.1-0.3 Q.I Q.5 0.9 -Q1 -Q3 0.1 0.5 0.9 
llie~CR rrpll p8aJIll3auRH MeXaHH3Ma OÓCOS 61 cosa, 
pa30Ba.HHR R.nepHHX ynapaax BOJIH 

(HarrpaBJI8HH.ll BaneT) , ROTOpaH .rr;o~

Ha ÓHHa ÓH npORBJIRTbCR c noMombro KoppeJIRUHOHHOro aHallH.3a co 3HaqH.Te

JIbHO ÓOJIbille~ ~eKTHBHOCTbm, qeM 8TO CJIe.rr;yeT H.3 aHaJIH3a o.rr;HOqaCTHq

HHX yrJIOBHX pacrrpe;neJIeHH~. HeraTH.BHHn pe3YJIbTaT nOHcKa KaKllX-~ÓO KOp

peJI.RlUiOHHhIX cBR3ell MeE,I(y yrJIaMR e 3apmKeHHHX xac rau ÓhIJl nOJIyqeH HaMH 

H npa aHaJIH3e pa3JIH.'tIHHX nonrpynn 22 Ne -anepaux cOY,I(apeHHH ( He 

IlPORlIJIJOC'l'PH.POBaHO), B TOM lIHCJle B T8.K Ha3HBaeMHX "u;eHTpaJIbHHX" CTOJIK

HOBeHIDIX ( c paBHHM HYJlIO UOJIHHM 3apH,lJ,OM Q = r. n..~ l L; cnexraropnax 

~parMeHToB ~a-cHap~a) 11 B COÓHTRHX nOJIHOrO 
l. 

paCmellJIeHRH ~a-MHilleHH 

( xacao CWIbHOllOllli3HPYroIIUiX qaCTIDJ, B coõuraa n, ~ n, ~ + n.. b ~ 28) • 
HeraTHBHHH pe3YJIbTaT Roppe~HUHoHHoro aHaJIl1.3a .rr;aeT, TeM He MeHee, 

OCHOBaHHe ,IJ;JI.fforrpe.rr;eJIeHHhIX 3aKJllOqeij11H O MeXaHH3Me H,IJ,po-~epHHX coy.rr;a
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peHH~ rrpli paCCMaTpHBaeM~ rrepBH~HX BHeprRffX. O~eB~HO, OTCYTCTBlle 

38M8THhIX I<OppeJIJIUllH Me.1K,Uy peJIJITlrnllCTCKllMll ( S ) 'IaCTImaMll onpenc-

JIeHHO llCKJIlO'tfaeT rrpllMeHllMOCTb l{ JIBJIeIDUQ pO~eHlm 'tlaCTllll B R.npO-MepHI:DC 

CTOJIKHOBeHllJIX MO.n;8JIeH 'tfllCTO I<OJIJIeKTRBHOrO TllITa ( Mo.n;eJIb KorepeHTHOH 

TpYOI<li, Mo.n;eJIb onaoro ~aHepOOJIa, aexo ropae BepCllll rlUWo.n;llHaMll'tleCIWn 

Mo.n;eJIll li T.A.), B KOTOpHX rrpe.n;rrOJIaraeTCJI ~eHTllqHOCTb MeXaHll3MOB po~

.rr.eHM qac.THU B coynapeunax "fU];PO-.H,IWO'· li "anpoa-anpoa" npn O.n;llHaI\OBlDC 

8~8KTHBHHX Maccax. AeficTBllTeJIbHO, B rrOCJIe.n;HllX, I<aK xoporno ll3BeCTHO, 

llMeIDT MeCTO 3aMeTHHe KOpOTI<o.n;enCTBYIDmne KOppeJI~ ( rrpl1 COOTBeTCTByro

mnx 3HeprRHX). C OOJIbillefi oqeB~HOCTbID 8TOT BHBO.n; CJ1e.n;yeT :a:a3 paCCMOT

pemm a3HMYTaJIbHIDC I<oppeJIJIUllfi ( HIDI\8). 

3. KOPPE.lIffi]J111 B rrOIIEPE1ffiOM rurOCKOCTI1 

A. MeTOlIOJIOrM 

~JI ll3yqeHM KOppeJI~n B rrOrrepeqHOn (a3llMYTaJIbHOfi) llJIOCKOCTll 

B3allMo.n;ellcTBM liCrrOJIb30BaJIllCb CJle.n;yIÕmne npocrue XapaKTepllCTllKll---<llY.lU\

lJ,llli napnux a3llMYTaJIbHbJ.X yrJIOB: 

é:: Ei.j = Q te cos (~L ~j / ~t 1?rj ) (3) 

Me~y BeKTOpaMll rrOrrepe'tfHHX llMnYJ1bCOB t - OH II j - OH qaCTMU,hI 

113 onaoro asra coynapenns (O ~ ê. :::; ~ ),: 
a) IW8@lHU,lleHThl a3llMYTaJIbHOH aCllMMeTpHll 

A= (Nt·<.1L h - Nc. ~ J[/2 ) / No ~ E ~ j[ \ 4) 

li KOJIJInHeapHOCTH 

B==(Né< Jl/4 + Né >3'lL/lf - NJl/Lj ~[~ 3Tf,j/.f)!N o~E ~1l (5) 
IDIKJIID3HBHl:lX pacnpeneaeuaã rro yrJIY (3) II 

o) cpe.n;Hlle 3Ha'tf8HHH K08~RUReHToB a3llMYTaJIbHOfi aCRMMeTpnll<oL >"n 

I<OJIJIllHeapHOcTH < p., > B HH.n;J1.B~YaJIbHHX axrax coynapenaa
N .y 

cu.> =) dvk/N~ otk=[.LOS€tj/~n..k(n.k-iY, (6)Fi Ltl ~. _ 

<J> >::. f. fk IN, J3K= 2- cos 2.é~j /-{n. k (fl.-k- i), (7) 
k::1. L.11 

rne n, Ir;~' 2 - MHOJKeCTBeHHOCTb 'tfacnm paccaarpasaeacro rana B k -OM 

COOHTllH aHCaMOJIR; k =1,2, ... ,.N' ; L) j =1,2, . .. n-k. 

K03~IDUieHTH (4) - (7) .n;a.IOT l1H~OpMa.IUliD o Ta.K Ha3HBaeMhIX 

BHYTpRrpynrrOBl:lX KOppeJIJIURRX( Koppe~ Me~ 'IaCTRU,aMl1 o.n;Horo TRila}, 

)I,JIJI li3y<1eHHJI MeJK,UyrpynrrOBl:lX a3l1MYTaJIbHhIX KOppe.1I.HlUiR ( MeiK,IUT xacrana
MR pa3Horo Tnna llJIR O.n;RHaKOBHMli, HO li3 pa3Hl:lX KRHeMaTli'leCKRX OOJ1ac

Ten B3aKMo.n;eHCTBllR li T •.n;.)MOXHO·Rcn0Hb30BaTb ~3l1BHHe KO~KUEeHTH 
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(4), (5), a T~e cne~anbHyro c~aHHyID BaHRql1HY 

(CP) :;<<:11..>:;t e:p(.k)/ N 
k) f k::i LJ ' 

<:111 :: a/te cos {(QL D.m+ b( bm)UQ~ + g~)(Q~+ g~)J-I/~, (8) 

Q.c.:~cos~~, .fJ,=4.- S i. n. PL a =~cos'fj', b =~si..n.Pi 
I. "'L ,rn ffi JJ 

( l. =1, •• , rLl.; e; j ==1, •• , h L ; tlki, n.lc;m~ I - MHOJKeCTBeHHOCTM 
. "rn. )

'laCTIDJ; l -1'0 M j - ro TRila B k-OM COOHTO aHPaMÔJIH). YroJI (8 MNIe

eT RCHHH reoMeTpR~ecRRH CMHcn: 3TO yrnn Me~ Hanp~eHHaMH npeHMY

mecrseaaoro aonycxaaaa lJ)3yx. rpynn 'IaCTHIJ; ( L R i ) B nonepexaoã 
liJIOCKOCTH, yrOJI MeJK..Icr CyMMapHHMIIl BeKTOpaMR, COCTaBJIeHllliMR M3 e.n;mnl~

HHX BeKTopOB, HarrpaBJIeHHhIX. no Itrt R PTi • YrOJI tp B (8) - OOWI

HHH a3l1lMYTanbHHH yI'OJI 'tIac'1'mJ,H (O ~ cp < 2 1l), OTc~11THBaeMHll OT JIIO

OO~ liJIOCKOCTR, CEH3aHHOn c R3MepRTellbHHM npRÔopoM. 

IIpRBe.neM MIDUiM~HO ieOOXO,IUlMHe ,nJIJI nocnenyíomer'o aaazasa CBO~CT
Ba BeJIR'IKH (4) - (8) 9-11 • 

IIpH cTaT11CTH'IeCKOfi H83aBRCRMOCTn BalleTa 'IaCTRU 11 paEHOMepHocTR 

€.f - pacnpenenenaa . B IDITepBaJIe [O, 2<J[ ) B éiHCaM6JIe ( R30TpOIlIDI 

pacnpeneneaaa B IIJIOCKOCTH) MaTeMaTR~eCKHe O~B.HIDI BeJm'IIDl A,B, cJ.., , 

J3 li cp - 1r /2 «4) - (8)) paBHH HYJIlD, a pacnpenaneaaa no 

ê t j (3) R Cf1j (8) paBHOMepHH B [O, m: ] . 3Ta CRTYaIUIH pe8JIll3yeT

CH, B 'laCTHOCTR, B paCCMaTpBBaeMoB B npe.nH.n;YIlt8M paaneze I EMnpa 

BHKJID'leHRK 3aKOHOB COXpaHeHHH. 

ECJIR 'IaCTl1llJ;bl L H j nplllia.zvreEaT K rpynne , poznsaae soropoã yn
paBJIHeTCg CBoilCTSaMH RHTerpana COCTOHHH~ c nonepetIHoil ~acTbD B B~e 

~ f'\. ~ ... ) (2) I'\. ~ 
d6(n.)/~ ... d.~n. =G'"Y(R. s ((.;1 PTl ) , (9) 

T.O npa cp (P'T' )- ex p (- a. g.) ( JIBHeilliO-aKCnOHelÚU1aJIbHOe PT - pacnpe

.naneHHe) pacnpe.neJIeHHe noêti (3) npHoépeTaeT B~ 

f (n.)(é')::: i (l" c;tl-)cosé + cdh.) cos 26) (IO) 

c Koa4Xf)liUReHTaMH c~~ - 4/3 (n. - I) H C2 =1/(/1. - 1)2. ,l1J)yrne qJop-

MH q:> (P ) ( pacnpeneaeaae PaJIeJI, TepMO.n;RHa.Mll'IeCKd cnexrp R T •.n;.)
T


rrpRBO,IJ;SIT K C1 R C2' He3HaqnTeJ1bHO OTJIli'IaIOlltHMCJI OT npRBe.n;eHHHX. MaTe


MaTll'IecKne OJlW,IJ,aHl1JI BeJUlqRH (4) - (7) BaTOM CJIytIae npOCTO BHPaJKaJOT-


CH 'lepe3 CC;) 11 ckn.)
 

V(B)= ~ C (n)'J (A) =2.. c(n.) in: 2 ,Jf ~ 

v(tJ..) = irrt(rtL - i) C (n..) v(p)~ ~~). C (n.) 
·i , 2.. Z2. 
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3~eCb nL =2, .•• , ~ - ~RCllO Haón~aeMHx ( B HaIDeM 3KcnepRMeHTe - 3a

paaenaux) ~aCTmJ;, RCrrOJIb3yeMI:lX,Il;JI.H BH~RCJIeHIDI (4) - (7), T.e.rn.=: n. k • 
lIepeoCío3Ha~RB ,IJ.J.IR: y~oCícTBa ~RCJIO HaCíJIIO~aeMhIX (3apmKeHHillC) ~aCTmJ; 

xepea ri, ,~RCJIO HeHaCíJIIO~aeMillC (HeHTpaJIbHI:lX) - xepes n... o (TaKRM oCípa
30M, llOJIHOe ~RCJIO ~acTHO B KOHe~HOM COCTOHHHR paCll~8IDmeHCR: B COOT
B8TCTBIDi C RHTeI'paJIOM COCTOmrn.H (9) CRCTeMH pasao n, + (\.0) , RMeeM 

8 -1	 -2V(A)= -~Jt (n, t n.o - i) , \1(B) =.; (n","n,,-1) , 
(lI) 

•\J(o<..) =_~ "n. (n. - t) , • - .i lin.. (1"1..-1) ~ 
-J(16) - 2. (n.-+ t1. - i ) (12)

3 n.+rto-i o 

3Ta CRTYaI.UUI, o~eBH,IJ;HO, peaJIH3yeTCR: npR BKJIlO~emrn 3aKOHOB COXpaHeHRH, 
B ~acTHocTRJ- B cTaTHcTR~eCKoH Teop~~ pacrr~a rrpOR3BOJIbHOH cRCTeM~ 

aa n.. + n, o xacraa. He npenc-raazae r Tpy~a B~~HClleHRe OJIUmaeMillC 
"KIDleMaTR~eCKR RCXO~HillC" 3Ha~eID1H BeJIH~RH (4) - (7) )J,llR: JIIOCíOI'O Ha

Cíopa MHo~ecTBeHHocTeH B aHCaMCíJIe, eCJI~ ycpegH~Tb no 3TOMY Ha60py 

tfJOPMYJIbI (II), (I2).
 
~R: rpyCíoH o~eHKR KHHeMaTR~eCKR RCXO~1:lX 3Ha~eHHH Koa~~eHToB
 

(4) R (7) nOJIe3H~ Clle~YIDmRe npocTHe ~OPMYJIH, BHTeKaIDmRe R3 (11),(12) 
npa n. >.:> I R n, e =Ü ,5 n, 

v(A)'~ - O,6/n. , v (5) ~ 0,3/n? , (13) 

))(dv)~ -O,~5, "';Cp)~O,2./~. 

Oõpamae r aa ceca BHRMaHRe He3aBRCRMOCTb Y (oL ) OT n, npa coas

lliRX MH~eCTBeHHOCTHX. 

lIpH aHaJIR3e Me~pynnoBI:lX Koppe~1t HYJI8BHe 3Ha'tJeHIDI A, B, <4'>
:Tt/2 peaJIR3YIDTCR: npa He3aBRCRMOCTR RCnyCKaHIDI ~acTKU paaaoro TRila R 

npOR3BOJIbHillC KoppeJIHUMOHHHX CBR:3e~ Me~ ~acTHU8MR BHYTPR K~O~ Ri 

rpynn. 
HaJIR'tJHe ~HHaMzqeCKHX KdppeJIRUR~ TRila aCRMMeTpzqHoro B nonepe~HOH 

IlJIOCKOCTR BWIeTa ~acTRU npHBO~RT K B03paCTaH:wD A R <<:L> no CpaBHeHIDO 
C KHHeMaTR~eCKR RCXO~HMH 3Ha~eHRRMR (11), (12); Te~eHURR: K KOJIJIR
aeapaoay pa3JIeTY - K B03paCTaHillO B R <Jõ '>. TeH,IJ;eHURR: K BWIeTY 
~acTKU pa3JIR~HOrO TRila B O~Y CTOPOHY B nOnepe~HOn llJIOCKOCTR npHBO~RT 

K Ali > O R<~i">< Jl12, npOTRBORcrrYCKaHRe ~aCTRIl B aTOH IlJIOCKOCTI4 
K .A lj <:. O~CPli) > ji:/2! HaJIJ4~He cnesrpa nonepexasx RMnYJIbCOB OTMO
HHeT yrOJI Q'lj OT RCT1lli.HOrO yrJIa MeJK,IUT cyMMapHillJlR ID.1nYJIbCaMR 

~aCTmJ, rpyrrn t R j ,O~aKO" KaK nOKa3aHO B /11/, He~eT 
PT-pacnpe~eJIeH:iH JIIDllb YCWIRBae T 3Ha'llldMOCTb HepaBeHCTBa <~. >>3l/2,
~Idl\CRPYIDmerO "npOTRBORcnycKaHRe" aTI4X rpynn ~aCTKU. lj 

nepe~eM K aHaJIH3Y 3KcnepRMeHTaJIbHillC ~aHHHX. 

6 

E.BHYTogrpynnoBNe Koppe~ 

OCHoBHhIe XapaIeTepHCTHKR KOPPeJlJlI.UiOHHI:lX CBR:3eH MeJii,1J;Y ~aCTRIJ;aMR 

onaoro TmIa - Ko~eHTH (4) - (7) - npRBe~eHH B TaCíJrRIJ;e I, a RX 
38.BilCRMOCTb OT cyAIlMapHoro aapana Q cnexraropaoâ ~aCTR anpa-caa
p.R;.D;a, XapaKTepH3yDmero cTeneHb nePRWePR~oCTR B3aJ4MO~e~CTBIDI ~o-~

po; - aa pHC. 2. 

(aO a) PRC. 2	 38.IDlCID.10CT:b <o<.. '> OT Q 
,n;m S (a), ~(cí) 11•0.2	 b (B) "tlaCTHI.J; R3
 
22.J.1e -Ent" coy;napemdt.
oI ~ vi; I 

2 O Q
 
.il,1IH crporoã HHTepnpeTaIum: 3TRX
 

-0.2
 
~aHHHX HeoCíxo~o 3RaHRe KHHeMaTR

, 'lI8CKH RCXO,Il;.HHX 3Ha~eHRn 3TRX B8JilitmH 
, B HCCJle.n;yeMhIX COCíNTIDiX. JIeI'KO BR

~e'1':b, O~HaKO, ~TO aTO MOJIHO C~eJIaT:b 

JIEIIlli MO~eJI:bHNM nYTeM, KOHKpeTJ43HPYR:oI, I ::Jof""l' 
Q MeXaHR3M pCípa30BaHKH J43~aeMHX ~acTHU. 

ECJIH ~OnyCTRT:b 'tJRCTO ~OJIJIeKTRB
HH~ ( CM .npe~ImYmRn paanea) xapaxrep 
po~eHHH peJIHTKBHCTCKHX ~acTKU ( BH
~eT H3 e~RHOI'O ~eHTpa) B ~o-~ep
H~ B3aRMO~eHCTBHHX, Tor~a KRHeMaTR

o I T "Af>' • 'lIeCKH RCXO~HHe 3Ha~eRRH BeJIR'lIHH
 
Q
 

(4) - (7) ~aIDTCR: WOPMYJIaMH (11)-(13) 
npa n, = n, s .)..f.JIR nozaoro aa-
CaMCíJIH 22Ne - E m. -coY,IJ;apeH~i1: 

<n.s>=II /1/; TaKRM ocpaaoa, oneaouase 3Ha~eHlUI KHHeMaTR'lIeCKH HCXO~HhIX
 
3Ha'llemd A li <dv '> 6YlJST nopaaaa - 0,06 H - 0,45 COOTBeTCTBeHHO.
 
naHHHe TaCíJI. I pelliRTeJI:bHO H~ cOrJIacy.DTcR C 3THMR 3Ha~eHHHMJ4, ~TO 03Ha

'tJaeT HeKOppeKTHOCT:b npKYeHeHHH -qRCTO KOJIJIeKTHBHhIX MO~eJIe~ K ~o-~ep


HliM coy~apeHHiD.f npa paccaarpaaaeasx SHeprB.RX. OTMeTJ4M, KCTaTH, 'lITO B
 
~OH-HyRJIOHHHX coy;napeHRHX npR OJIR3KHX MHoxeCTBeHHOCTHX S - 'lIac

TBu; 3KcnepRMeHT~bHHe 3Ha-qeHJ4H RO~HUHeHToB aCHMMeTpRR xopomo cor~a


CYI>TCR: c BWlJ4CJIeHHHMR no lÍl0PJIYJIe (lI), (12) ( CM., aanp , , /10/ ).
 
B MO~eJI.f.[X cynepn03KqROHHOrO TRila, B KOTO~hIX ~po-~epHóe B3aHMO

~e~CTBHe paCCMaTpBBaeTci"KaK ~eKorepeHTHaa cYMMa ~OH-HYKnOHHHX ( BJIH 
8,Iij>OH-JI,II;epHHX) coy;napeWlit, ,IJ,1lR: B~l!CJIeHRH KRHeMaTH~eCKR RCXO,IUIhIX 3Ha
'tJeHK~ KO~KqReHTOB a3HMYT8JI:bHO~ aCBWMeTpHH H~XOJIJIHHeapHOCTR CíHCTpNX 
'tJaCTlm.HeoCíxowwo 3HaT:b lf.IilCllO aJIeMeHTapHhIX h.N - cyócoY.n~peHHH ,R MHO
xeCTBeHHOCTR pO]K)J;aIDIltRXCR: 'lIaCTRIl B HJ4X. Ilapa ~aCTHIJ; R3 O,IUIoro cyCícoy~a
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TaóJum;a I 
OqeHb MaJII1, qTO Ka~eCTEeHHO COOTEeTcTEye·T Mo~eJIRM cynepnoaanaoaaoro 

K08<I4JllI.U18HThI a311MYTaJIbHOM aCIt1MMeTpllli li KOJIJHllieapHoCT:t1 ,IJ.JlH S - TIDIa. OÓHaPYJKl1BaeTCH, O~HaKO, EnOJIHe qeTKafl 3aBllClliVlOCTb A R <o(, > OT 
8-- II ~ - xacrau 113 22 Ne - ~epHHX E3a11M0~eMCTEllll	 CTeneHll nepRwepllqHOCTR E3a11M0~eMCTEllR: E coy~apeHllRX c JIerKOll Mll

llleHblO HJIl1 E nepl1wepRqeCKHX B~a11MO~ellCTBllRX c T~8JIHMl1 ~aMll 8MYJIbCRl1 

Tlln 2 (n..~L. ~ 7) OHl1 OTpl1UaTeJIbHhI, KaK Toro rpeoye r coxpaaeaae 8Heprl1ll-11M
AHCaM6JIb A.I03 <(À> .102 B .103 <j» •10qaCTID..lJ>l ~ nYJIbca. B rpynne JKe c n. h~ 8 ( uearpansaae coynapeuaa c 'l'HJKeJIhJMll aa

1 I PaMl1) llMeeT MeCTO llÓOKOBOM" E nonepexaoã llJIOCKOCTl1 EI1JleT S - xac
Ne-Em S 7 ± I - I. ± 2 4 ± I 5 ± 2 1 . 

\ T~ (a3RMYTaJIbHafl aCHMMeTpllR). B ÓOJIee CJIaÓOll CTeneHli OH npRcym
4 ± 2 3 ± 2 3 ± 2 3 ± 2 f
 CllJIbHOllOHH311pYID~ qaCTIDJ;aM-wparMeHTaM MRlll8HR.~ f~ 9 ± 4 2 ± 2 13 ± 4 8 ± 2 

3TOT ~eKT eme óOJIee qeTKO E~eH li3 ~aHHhIX pllC. 2: aCllMMeTpllR 
rLh,. <. 2 S -46 ± 13 -26 ± 4 18 ± 13 10 ± 5 E~eTa Ecex TRllOE qaCTIDJ; E03pacTaeT c YMeHbllleHReM ~ ,T.e. npli ue

pexone K ueHTpaJIbHHM coynapeaaaa. Haaoonee CHJIbHO 3TOT 3~eKT EhIpaJKeH2 ~ rth. ~ 7 S -16 ± 4 ....:15 ± 3 -2 ± 4 -4 ± 3
 
~JIH S - qaCTIDJ;, )J)IH KOTOphIX <o<..> ~ U,2 npa Q ~ 3.
-7 ± 16 -4 ± 3 29 ± 16 4 ± 3 

~ O ± 18 -2 ± 3 31 ± 18 9 ± 3 
PliC. 3 3aBl1CIDv10CTll <cJ.... > OT ps 

n, h.~ 8 S 11 ± 2 18 ± 3 4 ± 2 9±3	 0.3 r~> Q	 (a) 11 ()~, b ~JIfl ~ 
4 ± 2 6 ± 3 2 ± 2 3 ± 3 Q2 f	 (CEeTJIhIe KPyJKKll) II b~ 10 ± 4 4 ± 3 13 ± 4 7 ± 3 (TeMHhIe KPY*Kll) qaCTIDJ; (á)0.1 I .I	 I t 

E COÓblTH.flX c Q~ 2. 
peHHR KOppeJIllpOEaHhI E COOTBeTCTBRH C WOPMYJIaMli, EhITeKaro~ll ll3 HHTer 6 i i 3 4 ~s 
p~a COCTOHHllll (9), naphI qaCT~ ll3 pa3HHX cyócoy~apeHllM - HeKOppeJIli Ha pac .3" KaK npHMep, nOKa3aH8. 

POBaHhI. IlOJIy~aeMhIe, TaK11M OÓpa30M E pe3YJIbTaTe npOCTOH KOMÓliRaTOpRKR 3aBliCllMOCTb K03~RUHeHTa a3l1MYTanb<t:i> 
3HaqeHllR K03~HnlleHTOB (4) - (7) ÓY~YT, OqeE~HO, 3aBHllieHHUMli no 'aÓ~	 Õ HOR aCHMMeTpID1 < CÁ., > OT nOJIflpHUX yr

COJlIDTHOll BeJIliqRHe BCJIe~CTBlle He~eTa ~eKToE EHYTp~epHux nepepac	 JIOE BHJleTa (,nJIH S - xacrau - OT 

nceE~oóhIcTpOTH, ~H Me~eHHblX - OTCeRHllll, n03ToMY Heoóxo~RMhI Ko~~~e8TBeHHhIe pac~eTH E ~eTaJIbHO WOPMY ~~j t
0.1 ~	 e ),nJIR nonrpynn COÓllTl1:M cJIllpyeMHX Mo~eJIRX cyneprr03HUllOHHoro TRila ( HanpRMep, E KaCK~HOM MO

qeTKO BllpaJKeflliOH aCRMMeTpl'l8H BWIe
~eJIll) c y~eToM 3aROHOB COXpaH8HllR E 3JIeMeHTapHHX aRTax. i 

Ta Bcex TRllOB qaCTliU (UeHTpaJIbHlleHe npRÓerafl K TaRllM paCqeTaM, MO~O, O~HaRO, ÓhITb Eno~e YBepeH n 1'(/2 'n~.' 'f õ 
coynapenaa c Q ~ 2). 13 npeneaaxHUM B TOM, qTO: 
OIlIllÓOK 3çWJeI<T aCHMMeTpIDi ne 3a.BRa) KJuIeMaTliqeCKll llCXO~HHe 3HaqeHWI, nanpaaep , A R <(;/..,>; MeHbllle 

Cl1T OT E) ~ OCOÓO OTMeTHM, qTO OH npHcym II qaCTRUaM, EWIeTaIOmaM EO.	 oaa CTpeMRTCR K HYJIlO CH113Y npz qRCJle cyocoynapeaaã-s- 00 li (wm) 
3a.rr.~1O lloAycwepy E JIaó. CRCTeMe.MHo~eCTEeHHOCT.flX S - qaCTRU B HHX ~ I. 

OTMeTHM, HaKOHe~, qTO KaK nORBJIeHl1e a3HMYTaJIbHOll aCHMMeTpRR S ,ó) 3Tli 3HaqeHRH TeM ÓJI~e K ~aBaeMHM WOPMYJIaMll (11), (12), qeM 
9- R ~ - qaCTRU, TaK 11 ee 3aBllCHMOCTb OT Q _ llJI11 n, h. E Coy~ape-MeHbwe qRCJIO cyocoynapenaã. 

HIDIX ÓOJIee JIerKllX anep-caapanos He OTM8118.JTI1Cb /5-7/.TaKHM oópa30M, B Mo~eJIRX cynepn03HUHOHHoro TRila B nep~epli~eCKHX 

coy~apeHllRX ~ep ~OJI~hI HaÓJlID~aTbCR cymecTEeHHO OTp~aTenbHhIe 3HaqeH

Hll.fl A R c ~ '> ( a Ta1OK8 MaJIHe nOJIOJKHTeJIbHhIe aaaseaaa B R <fi> ), 
TpeóyeMHe 3aROROM cOXpaHeHllR It1MnYJIbca. TIpll YM8R1llieHllll npuneJIbHOrO lla l\ B. MeJKrpyrmoBble KOppeJIH~1111 

paMeTpa (llepexo~e K ueHTpaJIbHHM coy~a.peHR.flM) A II <Dl> cTpeMRTcR K HY- l 

JIIO,	 OCTaBaflCb oTpl1UaTeJIbHHMl1 ...· ,; KO~llUlleHTH a3HMYTaJIbHOM aCllMMeTpllR li Ko~eapHocTR, a TaKJKe 

KaK B~HO R3 npenêTaBneHHHX B TaÓJIl1Ue I ~aHHHX, K03~unReHThI a3li-
J;, aaaseaas yrJIa <~ > ,IJ.JlH HeKoTopHX KOMÓ1iHa,ul1M nap ~aCTl1U npe~CTa.BJIeHhI 

u 22lr	 E TaÓJIRU8 2. B~HO, qTO:
~YTaJIbHOll aCRMMeTpllll R KOJIJIRHeapHOCTll B J~e -H~epHbIX coyrtapeunax 
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I. l1MelOTC.fI 'tieTKRe KOppe.n.fIU;IDi rzna npOTID30RcnycKa.HIDi B paaaue Ta6JIIDJ,a 2 

CTOpOHH B nonepe-nroã llJIOCKOCTM coynapsaaa Míf. KOMÓIDI8.URti Sff R S b • 
A3RMyTaJIbHHe XapaKTepliCTHRll, XapaKTepli3YIDmMe Me~pynnoBHe 

3TR KOppeJI~ paaoe HaÓJIIO,1J;aJIl[Ch R OÓCpt,14aJIl[Cll .KaK B p -f rn, -B3aJ4 . KoppeJI.fIU;IDi B pa3JIlllJHbIX rpynnax 22 Ne - Ern. B3aMMo.n;eí1cTBRí1

Mb.n;e~cTBRHX 12/ , 'laR R B CjY.n;apeHHHX ~erKKX ~ep-CHap~OB npR 6JIMs

KIDC aaepraax aa HyKJIOH /5-7 . Oc06eHI:lo 'qeTKo aTOT ~KT B:H,D;eH lia \
 

~aCTIDJ,H ~aCTRqH Ai.j .103 W>- 'X) .102 
AHCaM6JIb	 2pRC. 4., 

L j 

2 • ~ee'l'c.li TeH,lteHItWi R npOTID301lCnyCIa;UmJ) B nonépaxsoã WIOC~OO'l'R 22Ne-tm J2~2 S O ± 6 2 ± 2 

a MJi WpaI'MSH'l'OB SUij>a-eHapHM. C c. ~ 2 ~ WParM8HTOB !IHDIeHI4 (a, 11 g  :f r;~ 2	 - 36 ± 8 9 ± 2g - 27 ± 8	 5 ± 2tíacTUIl). B COy.It8P8lUtRX 6o.nse JIsrlQlX ~ep 3TH .KOPPeJImUDI ij8 llpOSiB2I&7lHCl». :5	 ~~2 
S - 22 ± I 24 ± 2gs	 - 23 ± 2 15 ± 2 

~ 

I	I 

f l~.z -143 .t 46 15 ± 6,dCPslJ n h.. = 0,1 
200~ -147 ± 55	 20 ± 6a t l~2 t 

f -163 ± 44	 27 ± 7I: .sI
\ S ~ - 33 ± 49 -I ± 10 

- 41 ± 15'	 8 ± 3n. h =2+-7 fl~2fOO~ I . I jr4 .2 
g - 26 ± 15 I ± 3
 

5 - 35 ± 6 18 ± 3
I ·1 
5 t - 28 ± 7 9 ± 3
 

O'dN 
- 30 ± 9 9 ± 3

rt~ 8 J:~~2 9-
- 24 ± 10 5 ± 3t l~2 b 

PRC. 4 no ~[ (a)	 - 21 ± I 28 ± 2pacnpe.n;e.n:8HIDr22.M _ ITL co-	 S $f 
R <Psb (6) B	 e - 23 ±-2 21 ± 25 b 

y.n;apemurx: ~ 
Q~2 1t~2	 - 86 ± 31 32 ± 10 

t l~2 % - 56 ± 42 12 ± 11 

S g - 19 ± 2 31 ± 3 
S - 21 ± 2 21 ± 3 

3,~Q~6	 fr~2 - 31 + 11 12 ± 3' 

f ?~2Ha pRO. 5,6 rrpe.n;cTaaneHH pe3Y~TaTH R3y-qeHRH 3aBMCRMOCTR Be~~-	 l - 20 ± 13 4 ± 3 
- 31 ± 3	 23 ± 3UH aTEX ~KTOB 0'1" yrJIOB BWIe'l'a 't ' b li!:S - lIaCTMU. Momo S 

S l - 27 ± 3 15 ± 33aItJl1)'qRTll t 'llTO: 

- 36 ± 11 7 ± 3Q~7 tc~2 
I. Koppezanaa MaKCRMaJIbHH npa yraax BR7IeTa f} - R 6 - lIaCTmJ; B ~ - 30 ± 11 5 ± 2f l::'l2 

o6JIacTId 3L:/ 't.	 < e~.~ < 37L/4 li Ml:UUfMaJIbHH npa O MR c:K • q. - 38 ± 7 20 ± 3 

J	 
sG8.b-v 

5 b - 28 ± 6 12 ± 3 
2. Koppezanaa c Y'lIacTlieM JmBHeBbIX lIacTRU MmUIMalI:hHH npa 

" .Ss "V 'JL/2 , T. e. B OÓJIaCTR, r,n;e ,IJ;OMmmpyeT Mexa.HId3~ BHy'l'pRH,ll;epHoro 

sacsana B coynapeaasx HyKJ!OH-H,Iij)O. 
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TaKIDC nonarox , nO-BM,nHMOMy, ae npennpaazaaaocs , CJIe.nyeT OTMeTRTh, 

npaB~a, qTO nOJIHaH ~HHa 611CTpOTHoro RHTepBa.JIa npH nepBRqHllX 8Hep

rHHX B H8CKOJILKO r8B/~txOH H8BanHKa (a llJIOTHOCTh lIaCTRU 

Ha e~KHHUY 611CTpOTll B ~o-~epHHX B3aHMO~eHCTB~ BllCOKa), TaK ~TO 

nORCR JIOR8JIhHllX .ffBJI8HHH, 06YCJIOM8HHhIX, HarrpIDJI8p, pacnaaoz npOM8)KY

TOlIHllX COCTOmIRH R nORplffiaIOUUIX 1-2 e~HH:mJ; no 611cTpoTe, B HaIll8M/"oJ 

CJIYlIae CMhHO 3aTpy;nHeH. 
PRC. 7 0aBRCHMOCTh R08~RnReHTaA 

a3lliv1YTa.JIhHoi1 aCRMMeTpRn A~j 

S -~aCTl1.l4 OT Do? ::/Pi. - pj /. 
O.OLI ~ 

Ha pRC. 7, TeM He MeHee, rrpe~c

0.01 TaBneHa 3aBRCRMOCTh R08~HnHeHTa At.~ IDIKJl103MBHOrO ê i...j - pacnpeneaeaaao I i , ,Y I i I ii I i I 

3.2	 S -qaCTRU OT rrce~o611CTpOTHoro 

paCCTOíIHID! fj? = ! '?~ - P I MeJImYz 
qaCTHUaMR ~aHHOH napll. CTaTRCTR~8CRR 

06eCneqeHHOe OTRJIOHeHRe A OT ero 3Ha

qeHIDI, ycpenaeuaoro rro BceM Li p ,Ha6JlIO~aeTcH Jlllillh npa .D.? < 0,4. 
,1J,mI ~- R b -1..l:aCTI1I...\ 3aMeTHhlX OTK7IOHeHl1H A npa ero BI:llIRCJIeHHH ~H 
paaasx 3HalIelU1H D. cos Ehj = ICOS Sí'- COS Gj I ae Ha6.Jll()AaJIOch. 

dN/de. I PRc. 8 Pacnpenexeaaa no t.lj .rvm s
a qaCTIDJ; c 11? < U, 4 B HHTepBa

.nax [O)1i: 1 (a) 11 [O, :JC./ 10 ) 
(6 ). 

6000 

5000 Ha 'pRC. 8 B ~BYX MaclliTa6ax nORa3aHO 

C - pacnpenaneuae S - xacran c. h? < 0,4. 
Xoporno Bl1,nHO, qTO " aHOMaJIIDI·" B ROa@Jl1

U,HeHTe aClliv1MeT'pl1R A npa 8TOM Ll r CBH3a4. O XAPAKTEPE A311MY'l'A.lI1lillX KOPP~ 800 
aa c R3611TI\OM BeChMa MaJIllX ( ~ Jf/4D 'j 

HarrH~e KaKmx-~60 Roppe~oHHHX ~eHRA B nonepeqaO~~OCROCTR f... . TaKl1M 06pa30M, 3~8K'Í' COCTOl1T B
l.lCTaBRT ~onOAHRTe~hHH~ Bonpoc o ~e 3THX Kopp~A 113,1 • neAcT H8JIR~HH Y3RO KOJlJIl1MHpOBaHHHX (b.? -: 0,4; 

BR8 3aROHa COXpaHeHHH nonepeqHoro HMny~hca npKBO~T R ~KTy KOMn8H !1cp < 3l140) rrap peJIHTHBHCTCKRX xacran. 
CalUlli non8pelIHl:lX HMrrY~hCOB, KOTOpuA MOlteT BHOCl!TL tlr~06aJILHliitll(,Ita.nh 400 0Ha~HTeJIhHaH ROJIJIl1MauRH lIe ~aeT, KOHeqHO, 
Ho~enCTBYIOll4He ROppeJI.m.um) K1IH llJIOK8.JIhH~l1 (KOpOTKo~e~CTBYJ:lDUle Koppe I

I oCHoBaHHH rOBopzTh o 6JIH3KO~eHCTBYIDmHX 

~) xapaKTep. KOppeJIHUKHX B TOM CMuc~e, B KaROM 8TOT 
Bo BTOpOM CJIYlIae BeJIHlIRHa KOppeJIHURn 3aBRCHT OT OTHOCHT8~h- TepMRH 06HlIHO ynoTpe6JlHeTCH B WZ3HRe Bll-

Hora npO~OJIhHOrO ( Hanp., 611CTpOTHOro) paCCTOHHHH Me~ qacT.KUaMH, I ê COKHX 3Heprl1i1; O~aRO 8TO He ~8~aeT ero 
BXO,ILHlJ!,RMR B H3yqaeMy-IO nO~CHCT8MY ( npa ~ByxqaCTKtIHHX xoppeaanaax  o i i !c/40' · K/20' m/40 K'IIO MeHee HHTepeCHI:lM. 113611TOK nap S _ lIaci i 

napy) , M3YlIeHIDO xapasrepa a3HMYT8JIhilllX KOppeJISlIJ;liIn B h. N- li h.. A  TIDJ; c M8JII:lMR li? H A <f , orieHeHHI:li1 lI3 
B3aHMO~eHCTBKffX nOCBRmeHO H8M8JI0 pa60T, B ~o-~epilllX CTanKHOB8HRHX IIpe~OJI01KeHHH o paBHOMepHOCTR pacn pe~eJleHIDI pRC. 8 rrpa MMHX ê, 

COCTaBJIJIeT ,....." 600±100 • 
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o '1'</2 n 
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O~HOSHallHaH RHTeprrp8Ta:u;KH rr~y-qeHHHX peSY~bTaTOB B paMKax RSXoporno R3BeCTeH MeXaHR3M, rrpRBO~Hmll~ K nORBneHRID Y3KO K~H
BecTHHX TeopeTHlIecKHX npe~CTaBHeHHH KpaliRe 3aTpY~HHTe~LHa Cíes KO~HpOBaHHhIX nap 3ap.IDKeHJillX lIaCTIDJ; B asrax MHOlKeCTBeHHoro pOJlQJ;emUI, 
lIeCTBe1lliHX paC'IeTOB. TaR, aanpaaep , paaner S - lIaCTIDJ; 11. çpparMeHTOBaTO RBJIeH11.e pOJK,I(eHIDI rrap ,1J,a.Jm:ua, (e+e- rrap OT pacnana 1L~(fe+e-). 
MPa-MIDIle1ll1 B npOTI1.BOnOJIOJltHHe CTOpOHH B paaxax KaCKa,nHOM Mo,neJIH Mor

~H OIJ;eHKR ero BKrr~a B HaC~aeMHH ~8KT MH npe~o~o~, lITO cpe~
Hee lIRC~O:rr± - MesOHOB. cpena S. -xacran 113 22Ne - Em - coynapa
HRM paBHO <rt s > - (10- <Q> ), rne Q - cYMMapHHH sapan cnexra
TOpHhIX wparMeHToB caapana 11. < h.Ji"o) -~ < n, Jr! >. McnO~:bsYH aMnJ4pH'tlec
xoe 3HalleHI18 <n s'>, c Q > R ' TaCí~I1.'IH08 saaseaae sepoar-
HOCTli pacnana :r ~ r e+e- , MH ~aJllJnl 0JKH,1l;aeM08 lIliCJIO nap ,Ua
aaua B HarneM excnepaaeare paBHWVl 160. TaRIDJl oopasoa, ~a,n; nap-...J 

.llarrIDJ;a B oOCYJK,D;aeMHH aCW>eKT COC'l'aBJIHeT ~W1Ib Ol\OJIO 1I8TBepTli ero BeJili'II1.
HH. 

~OnO~T~:bHYD HHWOPMaunID o MexaHHSMe OCípa30BaHKfl YSKO KO~I1.
pOBa.H.HHX nap 3apRJK8HHl:lX lIaCT~ MüJKHO nO~I1.TL Jil:liIl:b c nosouu» BWJ.e~8
aaa aTI1.X rrap li li,IJ;eHTRqJl1KauHI1. xacrau, IDe oCípaSYIDllU1X. 3TO~ pasyMeeTcH, 
np8~eT OT,D;e~LHoroHcMe~OBaHIDI. l1yJK.H0 SaMeTnT:b TaKi.K8, lITO 8<W!8KT 
HYJK,I(aeTCH B ~OnO~l1TanbHOM rro~TBep~eHE.I1. B HeSaB11.CRMHX 8KCnepliMeH
Tax, T.e. 1JYBcTBI1.Te~eH K reOMeTpJ4l1eCK1iM norpenlliOCTHM I1.3MepeRRn rrpn 
MaJIl:lX yr.nax e 

5.	 OECYJiULEH1lli 11 BHBO,UU 

TIpIDJleH8Hne annapaTa ~BYXllaCTI1.lIHhIX Koppe~RUHoHHHX WYHKUHH K rronc
Ky KOpoTKo~eMCTBYJOI.IU1X KOppe~.HIJ;HH MeJK,IJy' nMHpHHMR YI'~aMH BWIeTa 3apH
xeHHhIX lIaCTlm H3 22j[e -fl~epHHX B3aHMo~eHcTBHM npHBO~HT K 3aKJIID4eHHID o 
TOM, 4TO ~aHHHe H8 rrpOTRBOpelIaT rrpe,D;ll~OlKeHHID o HeSaB11.CIDJlOM ncrrycKa
HI1.n BceX TKllOB 'IaCTIDJ;. 3TO, KaK YEe OTMe'IaJIOCL, c onpe~e~eHHOCT:bD 

J4C~lIaeT npRMeHJ4MOCTb 'IHCTO K~eKTHBHhlX MexaHR3MOB p~eHIDI 'IaCTRn 
np11. paCCMaTp:rmaeMhlX 8HeprlilRX. ,1J,aHHlie no asm.tyTaJI:bHIiM KoppeJI.H:UIDIM 
rro,nTBe.P!f,naKlT aTO 3aKJliO'IeHHe: npa HaJIKtIliE. e,I4IDioro IJ;eHTpa ldcnYCKa.HIDI, 
HallpRMep, S -l.laCTHL\, ~OJDKHli Cíwm Oli HaÔJIJO,Il;aTbCH 3lMJeKThl, CBH3aH
HHe c SaROHOM coxpaaeHKfl nOnepe'IHOrO HMny~bca, KaK aTO R RMeeT MeCTO 
B ~OH-MepHhIX CT~KHOBeIDlHX npn ÓllH3KRX MHOlKeCTBeHHOCTRX S - 'Iac
T~ ( T. e. npa Cí~bIIleH aaeprza BSaHMo~eiicTmlJI). 

AHanH3 Koppe~n B nonepellHOH fiHOCKOCTR coy~apeHRH' OCíHapyxHBaeT 
.a3RMYTaJILHyID aCHMMeTpRID Bcex TKUOB BTOpKqHb[X 'IacTmi B IJ;eHTp~BHX 

coynapeaasx c TmKe~hIMii MPaMH 14 KOPP8JIRIJ;11ít M8iR,I(y lIaCTHUaMH, acnymea
HHMH HS cymeCTBeHHO pa3JIR'lHhIX rro ocnenpaaaroã reOMeTpl1l1eCKo:kt KapTIDIe 
MPo-~epHoro coy~apeHIDl oCí~aCT8H - OCTaT04H~X fl~ep-CHapfl~a H MHilleHH 
li "rOpJIt!8H" oCí~aGTH ( oCí~aCTH nepeKpHBIIlHXCH B coynapeaaa lIaCTeH CTaJI
KKBaJJlIUDCCH H,IJ;ep). 

CíH CíHTb oCí~HCHe~ TeM, lITO ilpH HeCHMMeTp11.lIHIiX coy,napeHHHX ( CíO~blliRe 

Q ) paSBHTHe BHYTp~epHoro KaCKa.n;a B HarrpaBJIeHHR CíO~blliero rrp06e

'I
 1'a B m~epHOM Be~eCTBe BHYTpH MRllieHH ~~O corrpOBo~aTLCH rror~o~e


1ll1eM CíHCTpWC li MY~LTHII.TIW\au;He:t4 Me,nJIeHHHX BTOpiillHHX lIaCTIDJ;, O,IJ,HaRO, 
B HaIIIHX ~aHHHX 3WWeKT rrpOTI1.BOKcrrYCRaHRH He OCJIaCeBa8T npI1. nepexo,ne 
K ~eHTp~:bHhIM coy~apeHRflM. 

3Ta xe Te~8HIJ;I1.H B paMKax ~DCíHX Mo~e~eM cyrreprrosRUI1.01llioro TRila 
M01'~a CíH HanTH oCí~HCHeHHe, eCHH yqaTHBaTb 3aROH COXpaHeHKR rrorrepe'tIHo
1'0 m.mYJIlJca B MaM9HTapHHX cyõcoynapeaasx. IIpId 3TOM, O.n;HaRO, CJIe.u:OBaJIO 
CíH o~aTb liC1I83HOB8HRH ~KTa rrpli nepexo~e B oCí~aCT~KRHeMaTHlIeCKR 

aanpeuieaase Mil HyKJIOHOB OT,nallId: B MeMeHTapHoM axre , .ll.aHHHe paaneaa 3 

HHKaK He nO~TBep~~T 3Toro. 
TeM He M8Hee, CQBOKynHOCT:b ~aHHHX, rro~yqeHHhlX B paCíOTe, ~ae~no 

Hallieuy MH8ID1ID, OCHOBaHIDI,n.xm nsnona oo orpanaxoanocra pacnpocrpaaea
HO~ KapTKHH H,IJ;pO-H,IJ;epHOrO BSaRMO~e~CTBRH, CBO~flmell ero K HeS8BRCMMO
MI OOpa30BaHHD BTOpK'IHUX 'IaCTK:u; B Tp9X o~aCTHX - çpparMeHTRPYIDmBX 
'IaCTHX Mep-y-qaCTHRKOB ~ ropsrqen o~aCTH. Ec~11. TaRIde oÓJraCTI1. n cymecT
BYIDT, HeoCíxo,IUiM, no M8Hbwe:tt Mapa, I<OJIH'tIeCTBeHHllli ~eT me MIDKeHHH B 
nonepe~oii ~OCKOCTH B3aHMO,D;eítcTBHH ( pa3~eT B npOTHBonO~OXHHe CTOpO
HH	 ?), KOTOpHH, B03MOXHO, cnocoCí8H OObRCHHTb Ha~aeMHe B nOrr8p811HO~ 

nnocKOCTld ~KTH. 

ABTOpH Cí~aro.n;apHH TeXH~eCKOMy COCTaBY ~aCíopaTopHH COTpY~I{RqeCTBa 

3a nOMO~ B paOOTe H rrepcoHaRY JB3 OHffM, cnocoCíCTBOBaBilleMY npOBe~eHHD 

3Kcnep,ZMeHTa. 
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KpaCHoB C.A. H gp.. P1-87-348
 
HSyqeHHe gBYXqaCTHqHWX KOppenflUH~ B «eynpyrHx
 
BSHHOp;eHCTBHHX H,lJ,ep HeOHll-22 npH POCl 4 , 1 Cf3B/c)/HYI<nOH
 
C Hp;paMH 3MynbcHH
 

HCCnep;OBaHbI ~ByxlIaCTHqHble l<OppeJ1R:l~HH Me)K,D,y npo cr'p aHCT
BeHHhlMH H a3HMYTMbHblMH yI"nllMH auner a s ap axeausrx qaCTHl1, HS 
xeyrrpv r ax BSaHMO,lJ,e'ticTBHt't penH1'HDHC'T'CI<HX Rp,ep HeOHa-22 B 
3MynbCHH. OTCYTCTBHe I<aI<HX-nHe>O xopp enauaã Me)Ic,D,Y norrapnen-nr 
v rnaxa asure-r a qaCTHl1, He npOTHBOpet.IHT r-anor es e o HeSaBHCH
MOM HCnYCKaHl1H BCeX THrrOB qaCTHl1,. Oõcvxneasr xaõrnonaenue 
KOppeJIHl1,HOHHble 3cP<peKTbl B nortep e-rao á rrnOCKOCTH BS aHMOp;eHCT-· 
BHH, B qaCTHOCTH, TeHp;eHl1,HH K BbLlleTY qaCTHl1, paSHOrO THrra B 
rrpOTHBOrrOnO~lllile B aSHMYTaJIhHOH rrJIOCKOCTH HarrpaBJIeHHH, TeH
p;eHl1,HH K YBeJIHqeHHIO aCHMMeTpHH BbmeTa qaCTHl1, B 3TOH llJIOC
I<OCTH C YBeJIHqeHHeM CTerreHH l1,eHTpaJIhHOCTH CTOJIKHOBeHHH. 

PaÕOTa BblITOJIHeHa B naÕOpaTOpHH BbICOKHX 3HeyrHH OM5II1.
 
Ilpenpaar Ü6õe,nHHeHHOrO HHCTHTYTa anepasrx HCCJIe,nOBaHHH. ,Uy6Ha 1987
 

TIepeBop; n.H.Eapa6aIlI 

Krasnov S.A. et aI. P1-87-348
 
The Study of Two-Particle Correlations in
 
Inelastic Interactions of Neon-22 Nuclei
 
with Emulsion at 4.1 (GeV/c) per nucleon
 

Two-particle correlations between the space and azimu
. thal angles of charged particle emission from inelastic in 
teractions of relativistic neon-22 nuclei with emulsion ha 
ve been investigated. The absence of any correlations bet
ween particle emission polar angles does not contradict. 
the independent emission hypothesis for alI particles. The 
correlation effects observed in the transverse plane of 
the interaction are discussed, in particular the tendency 
of the emission of different type particles in opposite 
directions in the azimuthal plane and also the tendency of 
increasing the particle emission asyrnmetry in this plane 
with increasing the degree of collision centrality. 

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