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Summary 

The correlations between three or four like pions have been 
,. ' ' '. 

calculated. The ailll of this paper is . to expla 1D the effects seen 

in 11 •2/ (~illilar to the GGLP:-effect/3/) aDd to develop th~ me­

thod of obtaiDing the space-time picture of multiple productio• 

processes. The effect is expressed 1D te1'1U of a bil mutual cohe­

rence function of like pions (see (2) 1 (3))~· It c&D be calcul~ted " ., . .. . . . . - . . 

(4) fo~ the ploDs iDdependentl;r generated b;r rando~ distributed 

oscillators (1). The formula (13) gives the correlatioias betwee:D 

li like. pions where D
8 

(bi;J) is the perautaut (determiDaut with 

pluses onl;r) of mutual coherence fUnctions~. Th8 explicit forau­

iae for_ 3 or 4.pions are given in (15)..;(17)~ The correlatioas 

be~een like fermion& ·are derived ·iD § 3. This permits to measure 

the form aud the mean lite of highl;r excited nuclei that cau 

evaporate man;r neutroDS /5/ ~ The con_ditions of ~bserviDg the 
. ·-.-

· ·effect 1D terms of variables (J.)i_ 9 1 pi - p;J are briefly 

analysed in § 4. 
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B nocne~Hee apeMH noHBHnHcL Ha6mo~emi'H KoppenHUHii 
Me>K~y, HanpaaneHHHMH BLineTa HeCI<OnLI<HX Me30HOB O~Horo 
JHaKa/l-2/ BLIHCHHnOCL, 1.fTO TaKHe MeJOHLI 1.faiUe, He,Kenu . . . -
paJHOHMeHHLie, BLrneTaiOT, cpaBHHTenLHo YJKHM · ny1.fKOM. 
L(aHHaH pa6oTa nocBHIUeHa HCTOnKoaauuro H pacqeTy :iToro 
3ciJciJeKTa, · KOTOpLiii, 6y~y1.fH. CpO~HH HJBeCTHOMy' 3ciJciJei<Ty 
ronL~Xa6epa - Jiu-IJaiica/3/, CBHJaH C llPOHBneHHHMH 
lioJe-cTaTncTuKu · B MiioroMe3oHHLIX cucieMax;. YI<aJaHLI 
ycnoauH,. a KoTopi.rx JciJciJeKT Mo>KeT npoHBHTLCH Hau6onee. 
CHriLHO, H ·aHanH3HpyeTCH -B03MO,f<HOCTh H3y1.feHHH 'C ero~no­
MOIULIO ~eTaneii npouecca MHo>KecTaeHHoro po>K~eHHH; Cxo~-· 
HOe HBneHHe H3:~pyroii o6naCTH ciJHJHI<H - I<OppenHUHH B HC· 
napeHHH HeHTpOHOB H3 BLICOKOB036y>K~eHHLIX H~ep· ·.: ll03BO· 
nHeT OUeiJHBaTL. BpeMH >KH3HH, paJMepLI H ciJopMy H~ep /eM. 
B 3TOH CBHJH/4 - 6 I I. . . . •. . . . 

§2. MooeAb ucnycl<aHUJI u·pezucmpaf.luu •tacmuf.l · 

):(aHHaH cTaTLH cny>KHT npo~on)K.eHHeM pa6oT1 ,5• 6 1, no­
CBHIUeHHLIX I<OppenHUHHM TO)K~eCTBeHHLIX 1.faCTHU npH MHO~ 
:lKeCTBeHHOM pO)K~eHHH. HJnO)KHM BI<paTue OCHOBLillPHHHTOH, 
B 3THX pa6oTaX Mo.zieJi:H HCllYCKaHHH qaCTHU, Ha KOTOpyio MLI 
6y,i(eM (mupaTLCH. . ; . , . . . 

Ilpe~nonaraeTcH, 1.fTo qactunLI po)K~aroTcH HeJaaucliMo· 
~pyr oT ~pyra B Hei<oTopoM o6'LeMe . V, . . BHYTPH I<OToporo 
pacnono)KeHLI ux.HcT01.fHHI<H. B M:oMeHT BoJ6y~eHHH/cion­
KHoaeHuH· nepBH1.fHLiX 1.faCTHU/ HCT01.fHHI<H BI<ni01.faiOTCH. BCe 
O~HOBpeMeH~(L .• H. BLIC~_e',JHBaiO~ .. M.e30HLI Ja BpeMH r 
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BJaHMO,IJ;eiieTBHe Me»<AY po»<,,J;eHHhiMH Me3oHaMH /"B Koneq­
'HOM eoeTO.HHHH"/ Y4HThiBaiOT, e4HTa.H, 4TO peaJibHO ,IJ;O 
e4eT4HKOB ,IJ;OXO,II;.HT JIHWh Me30Hhl, HenymeHHhie e noaepxnoe­
TH o6'heMa V. B6nH3H OT :noii noaepxnoeTH Ja,IJ;aeTeH TOK 
HeT04HHKOB gA (r '), · r,IJ;e r '= 11 ', t '}, 1' - TeKymaH 
T04Ka: BHYTPH HeT04HHKa, TeKYJ.QHH MOMeHT apeMeHH t' > 0 
a A - napaMeTphi, onpe,IJ;eJIHIO~He paenonomenHe H eaoii-

eTBa HeT04HHKOB. 
)l;JIH KOHKpeTHOeTH MO»<HO npe,IJ;eTaBJI.HTh, 4TO qaeTHUhl 

HenyeKaiOTe.H T.H»<eJihiMH oeUHJIJI.HTOpaMH, He 06.H3aTeJihHO 
T04e4HhiMH, a, nanpiiMep, IIMero~IIMH BIIA e!lJephi pa;iHyea a 

gA (r ')= O(a-lr' -r
0
lJO(t ') exp(-·iE t '-t '/2r ). · ~/1/ 

Beeh o6'heM 'G Ka»<,IJ;oro oeUIIJIJI.HTopa IIenyeKaeT MeJOHhi 
eHn!lJa3HO/KorepeHTHO/ ,a He 3aBIICHMOeTh pO»<,IJ;eHII.H Me 30HOB 
BhipamaeTe.H B TOM, 4TO ¢a3a Ka»<,IJ;oro oeuiinmiTopa II napa­
MeTphi A . /TaKIIe, KaK nonomeniie uenTpa IIeT04HIIKa ~· 
u ero . qaeToTa E I hI e4HTaroTeH enyqaiinhiMII aenii4HHaMH. 
B pe3yJihTaTe H TOKII g (r ') .HBJIHIOTeH enyqaiinhiMII 
!lJynKUIIHMH. H3 HHX o~aJyeTe.H 6HnapnaH KoM6IInauiin 
g A(r ') g 1 (r "h KOTopaH yepe,IJ;n.HeTGH no eny~IaHHhiM na­
paMeTpaM A • IIonyqennaH aenH4HHa ·noeiiT IIMH tPYHKUIIII 
B3aHMHOH KOrepeHTHOCTII IIeT04HIIKOB 

{J(r',r ")=<'8A (r ')_g;(r")>. 

ci>yphe -npeo6pa3oBaHHe ToKa g ,IJ;aeT aMnJIIITYAY periieTpa-
. -+ 

UIIH MeJona e 4-IIMnynheOM p=l p, £I': 

aA(p)=fgA (r') exp(ipr')dr'. 

IIo 3TOH npH4IIHe ci>yphe- o6pa3 tPYHKIJ;IIH f3 ,IJ;aeT tPYHKUIIIO 
B38.IIMHOH KOrepeHTHOeTH nap Me30HOB e 4-HMnynbeaMII. 

Pz 'p 2 

b(pl ,p2)==<aA(pl)a~ (p2)>= . /2/ 

J Q ( , ") (. , • ") d , d , = 1-' r , r . exp ·t p1 r -·z ~ r r r , 

qepe3 KOTOpyiO II Bhlpa»<aiOTe.H KOppeJIHUHOHHbie 3tPtPeKThl 
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B TOM enyqae, KOr,IJ;a IIeT04HIIKII HelaBHeHMhi. 0Ha OTJIII4Ha 
OT HyiiH /Me30Hhl B KaKoii-TO Mepe KorepeHTHhi/ ,IJ;a»<e B eny­
qae f3 ( r ~ r")=o4(r ~ -r ") /npii nonnoii ·HeKorepenTnoeTH He- - . 
T04HHKOB/. . . , 

06hi4HO ·pom,IJ;eniie Me30HOB H3o6pamaeTe.H .!lJeiiiiManoa· 
eKHMII ,IJ;HarpaMMaMII, TO eeTb .HBJI.HeTe.H KOrepeHTHhiM. Harue 
.oenoanoe ynpmuaromee npe,IJ;nonomeniie 6y,IJ;eT eoeTOHTh 
B TOM, 4TO Mhi 6y,IJ;eM paeeMaTpiiBaTh TOJihKo MeJoHhl, pom­
naro~Hec.H neKorepenTHo /4TO paJyMno norryeTHTh, nanpn­
Mep, B npe.nene see yaenii4IIBaro~eroe.H. 4Hcna see yeno»<HH· 
IO~HXe.H JJ:HarpaMM cl>eHHMaHa Hlllf npoeTO npH eTaTJJeTH4e· 
eKOM MeXaHII3Me pom,neHJIH/; KaK 6blll0 noKa3aHO B / 5 ,6 1, 3tP· . 
!lleKThi KorepeHTHOeTH .naroT ee6.H 3HaTh .name B 3TOM cnyqae. 

BhiKna.n;Ku 15•61, nerKo npoao,nnMLie .nnH cTaTHCTJitte· 
. eKOrO MeXaHH3Ma pom,neHHJI, noKa3hiBaiOT, 'ITO lPYHKUHH 

b ( p1 , p2 ) paena.naeT.CH • na TPH !lJakTopa, JaBHCJI~He r:,o -. 
po3Hh oT p 1 , oT p 2 n OT pa3HOCTH p1 -p2=q 12 =I q12, q12 1. 

TaK, ,ri.nJI oeunnnJITopoa /1/, ncnycKaromnx Me'JoHhi paano-' 
Mepno co aeeii noaepxnocTII V, MO»<HO JanncaTh . 

b(p
1 

,p2)-l( p1 a)l(p2 a)b12 , /3/ 

r,ne 3a o6cym,naeMble KOppeJIJIUIIH OTBettaeT, KaK Mhl YBII.D:IIM 
nanee, ¢aKTop 

bl.2- h2j 
T-

1( q12 R) 
=b(q12)= 1-irql~ .. /4/ 

J,nech 1( x) II [ (x) COOTBeTCTBeHHO o6o3HattaiOT lPYHKUHH 
2 j

1
( x) /x H 3 (sinx-xcosx)x-3 , o6pa~aro~IIeeJI npu x=O 

B e.n;HHIIUY H npH X-+ oo· B HYJih /II' MaJIO OTJIII4aiOIUHeeH npH 
lxi<J-4 .n;pyr O.T ,npyra II OT 3KCllOHeHT.hl exp(-x2j.4,62)/, 
B apryMeHThi 4>YHKUHH BXOJJ:JIT' R - pa.n;IIyc o6naeTn, B KOTO­
poii naxo.n;JITCH uenTphi nJnyttaTeneii, ':H a - nx pa.n;uych·I .. 
Hn.neKc T oJHatJaeT npoeKunro, nepnen.nnKynHpnyronanpas­
neHBIO . j1

1 
+l

2 
~ . Ec.rin · a« If, · 1-o wnpnna ::MaKc~M~Ma !lJynK­

UHH ~~!2 j2 7,TO eCTh WHpHHa "HHTep!lJepeHUHOHHOro" MaK~ 
CIIMyMa/ ~teHhWe wnpHHhi, cneKTpa Hl-.myni.coa /on.pe,lleJJHe· 
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MOrO, KaK. Mhl ynH,ll;HM HH)Ke, . i~JyHKUHeii r / * • <I>OpMyJihi 
/31, I 4/ nhiBe,ll;eHhi ·,ll;JIR e!IJepnqeeKnx o6nae;reii V n 'G ; 
ee.n"n 6hi o6na~nl 6hiJIH nhiTRHYThiMH, IIO,ll; 2a lnnn 2if I 
eJie,ll;OnaJIO 6bi IIOHHMaTh ,ll;HaMeTp eeqeHHJI o6naeTH IIJIOe­
KOeThlO neKTopon ... P . ,p... I eM. n 3Toii enxJH: 16 1 I. . . 1' 2 

§2. MffOZO'lacmu'lHble KoppeAJli/UU Me3oHoe 
· oo11ozo 3HaKa·· 

llyeTL IIpH ni.IeOK03HepreTH11eeKOM e;rOJIKHOneHHH laa~. 
rrpnMep, rrpn auunr~.i:IHUHH jj +p I po,!J;nnoeh "N qaeTHU, HJ 
KO:rOphiX KaKHe-TO n HnJIHIOTeH TO)K,ll;eeTneHHhiMH eKaJIHp­
HhiMH MeJonaMH. Hx noMepa eyTh I ,2, ... n ; oun "nerrYIUeHhi 
n He3anHeHMhiMH HeT011HHKaMH, 11hH rrapaMeTphl·eyTh . ..\ , 
IL, ••• , v : rrpoqne qaeTHUhi, HCIIYII.J:eHHhie·neToqnuKaMH .;k , 

. pa3JIH11HMhl ,ll;pyr OT ,ll;pyra. Tor,ll;a aMIIJIHTy,ll;a eonMeeTUOH 
perneTpaunn neex N qaeTHU panna rrponJn~,ll;eunro aMIIJIHTy,ll; 
a,.\( pi) HX perHeTpaUHH II0p03Hh, eHMMeTpHJOnaliUOMY'IIO 

oeeM rrepeeTaHOnKaM IleT011HHKOn TOm):(eeTneHHhiX qaeTHU 
N 

A=[!. !. ••• !. a .,.Jv
1 

)a (p
2 

) ••• a (p ) ] ll a (pJ /51 
"A ll v ll . v n . k=n+l !;k . 

. ' 

/IIO,ll; . JmiKOM fl OeTaJIHCh . aMIIJIHTY,ll;hi,' He IIO,ll;Jiemarune 
eHMMeTpHJaunnl. Bennqnuy n KBa,!J;paTHhiX eKo6Kax - ee ini.~ 

. 3hiBaiOT nepMyTaHT ** - MO)KHO IIOJIY11HTh H3 ,ll;eTepMHHaHTa, 
eoeTaBJieHHOrO H3 aMIIJIHTY,ll; 

a "A (pt) alp2) ••• a "A (pn) 

(n) (n) 
D =D (Ia (pJV==I a (1}) s s "AI J ll 

a (p
2
): • .- a (p ) 

ll ll n 

a. (p
1 

) a (p
2

) ••• a (p' ) , I S , . 
v · ·· v v n · 

; . .,. 

* )l.nH T011e'lnhlx ~~nyqaTei:Ieii 1 ='1, ioeeri. o,ll;uoqac:rilq­
nhiii · HMnyni.·eul,lii' ·eneKTP okaJhiBaeTCH oqeu:b WHPOKHM. ·· 

• • - , ; r ' , , , : - : - . ·• ~ • ~ • : - ; : ':f. 

*" ."CHMMeTpan:r;''. ~-110, IO_.Illnuur_epy. •, .,. ., .. ·.· ... 

~-

Js 
t 

fl 
l 

-

i· 

. ' I 

-een~, paeiiHChinaH ero IIOtlJieHHO, JaMeHHTh nee nhi11HTaHH.H 
enomeuneM. · 3na'loK · s n 6y,ll;eT o'inu11aTh. eHMMeTpnquyro 
eyMMY IIPOHJne,ll;eHHH - rre'pMyTaHT - OT o6LI11HOro ,ll;eTepMH-_ 
HaHTa: 

. ( n) .N 
A=D-". ({a (p )})- TI .a (p.) (i,j ... J,2, ••• ,n). 
. s- . "A l J k=n+l !;k k -

ilnoTnoeTh ·paenpe,!J;eneliH.H HMrrynheon ·N qaeTHU 6y,!J;eT 
rrponopunouanhna· IAI 2 

. . . . 1 . ~ 

W(pt ; •• ~~PN) ... n! <IAI_·>, 161 

r,ll;e JHaK < > oJnaqaeT yepe,ll;uenne no neeM ueua6nro,ll;aeMhiM 
enyqaiiHhiM napaMeTpaM HeT911llnKOn. llyeTh 3TH napaMeTphl 
A, p; ••• v paenpe,ll;eneHhi .nee O,ll;HHaKoBo H He3aBHeHMo 
l(pyr:OT ,ll;pyra, TaK 11TOHTOr xepe,ll;HeHHHIIOHHM IIpOHJne,ll;e­
HH.H a"A (p1 )a A* (pi) - i~JYHKUHR n3aHMHOif: KorepeHTHOeTH 
III06biX rrap qaeTHU - O,ll;HH H TOT me 

< 

<a (p~)a* (p
1
)>-<a (li)a* (pr)>= ...... b(i,j)._l71 

"A , "A . 1-1 ·• 1-1 

Tor,ll;a Iie'fpy,ll;HO yeTanoBHTh TO>K,!J;eeTno, enpaoe,ll;minoe 
KaK ,ll;JI.H. rrepMyTaHTOB, TaK H ,ll;JI.H ,ll;eTepMHHaHTOB 

a/pt) a"A(p2) ·~· _a"J-. (pn 

all(pt) ·all(~) • •• all(pn) 

'······ ................. ·-····-······-····:~·-:· .. 
a Jp 1) a /P2) ••• a v (pn) 

~ ~ --

2 

>=nl 

('1 ,pl) b(pt ,p2) •• ~ ~(pt ,pn) 

b(p2,p1) b(p2,p2) ••• b(p2,pn) 

·-················································· .-. - ·r'··· 
b(pn •I}) b(~ ,~)~.~ b(pn,pj 

··. .; . 

•' 
-/81 

Bhi11HenH.H. T€mepi. 16/, yqTe:M·paneneTno 131• MLI npn-
, ' ' - ' ~ -. 

l(eM K,CJie,ll;yiOIUeMy BhipameHHIO ,ll;JI.H IIJIOTHOeTH paenpe)(eJie-. 
HH.H HMIIYJiheon 
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l . ~2· ••• b1n 

W ( P1 , ••• , vJ = J :~~ .... ~.; .. ::.: .. ~2n 
bn1 bn2••• 1 

N ""2 
·ll I (pia). 
i...l 

s 

/9/ 

liTo6LI ycTaHOBHTh npaBHRLHyJO HcipMHpoBKY pacnpe.ne• 
neHHH, cpaBHHM /9/ C Bbipa)KeHHeM ,nnH Ce'leHHH pO)K,IJ;eHHH 
N. qacTHU:, Ky.na TaKlKe BXO.IJ;HT nnoTHOCTh pacnpe.neneHHH: 

2 4 N ' N d Pi 
da(p , ••• ,p J ... pnrvl'···•JNJIB .(l:p -P0 ) ll "/10/ 

1 N I. I l=c1 2w I 

MLI BH.IJ;HM, 'ITO ,nnH pa3mfqaroiQuxc~ qacTHU: cne.noBano 

6bi npHHHTh 

lm r .. . J·l2 Nll .-1.2 ( .) 
Jll ,p1· ' ••• 'PN • . PI a • . 1=1 ' ' 

/11/ ' 

Teneph .HcHo, 'ITO 3<P<iJeKT HHT~p<lJepeHU:HOHHOH KoppenHU:HH 
Me)K.IJ;Y Me30HaMH O.IJ;HQrO 3HaKa B HaWeH MO,nenH He3aBHCH· 
Moro ucnycKaHHH nonyqaeTCH, ecnu .noMHO)KHTb KBa.npaT 
MaTpH'IHOrO 3ReMeH!a pO)K,IJ;eHHH pa3RH'IaJOIUHXCH 'laCTHU: 
I m 12 Ha MHO)KHTenh pen) , . paBHhiH nepMyTaHTY 

v(n)({b }J 
S I} 

·. 2 
da( Pz , ••• ,p~=l:llll P(ri)B4(~; -P)'~- rfpi. 

T I o --· 
· ·· 1 2cu

1 

/i2/ 

)];nH BbiBO,IJ;a 3TOH <lJopMynhi, no-cymecTBY, Ba)KHO RHWh 
- . . . ' . . 
n;onymeHHe 0 He3aBHCHMOCTH HCnycKaHHH 'laCTHU: H 0 COBna-
n;eHHH 3aKOHOB pacnpe,neneHHH napaMeTpOB HX HCTO'IHHKOB. 
ll03TOMY OHa 'MO)KeT OKa3aThCH cnpaBe.IJ;JIHBOH ,naneKO 3a 
paMKaMH CTaTHCTH'IeCKOH MO,nenll. Ilpe,ncTaBIIM ce6e, Hanpn~ 
Mep, qTO MHO)KeCTBeHHOe pO)K,IJ;eHHe 'laCTIIU:/He 06.H3aTenbHO 
TO)K,I(eCTBeHHhiX/ on~CbiBaeTCH 60JibWIIM KORII'Ie.CTBOM O.IJ;HO· 
pO.IJ;HhiX ,IJ;HarpaMM <l>eHHMalla C 60JihWHM ·t{HCROM BJ'OPH'IHhiX 
qacTHU: B Ka)K,noii .H3 HHX. PacC::MoTpnM MHO)KeCTBonapy3noB 
LJ;HarpaMM, H3 KOTOpbiX BhiXO.IJ;HT RHHHH BTOpH'IHhiX 'laCTHU:. 
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Tor.na pa3yMHO .nonycTHTh, 'ITO 3TH y3nhi paciioiio)KeHLI Ha 
n;uarpa~Max. ciiyqaiiHhU.i o6pa30M- ':H: He3.aBHCHMo''.zipyr; .OT 

.. n;pyra c o.nmiM H TeM :>Ke 3aKoHOM pacnpe.ne.ritmHH. IIyc'i'.h 
KaKa.H-nH60 THnH'IHaH ,IJ;HarjlaMMa ·,naeT aMnnHTY.IJ;Y · :IJt 
Tor.na, )Kei~aH yqecTL unTep4i~peHuiuo .iiuarpaMM; Mhi Mo,KeM 
no aHanoruu c /12/ uarilt:caTL · · 

3 .. 
· 2 (n) 4 N N d p 

da(p1 , ••• ,pNJ ... I:Ill I D5 (l h11 l )8 C.'7v
1 
-P

0
JV 

2 
____ 1 , -/13/ ' w, 

r,ne Teneph . blj - <iJyHKUH~ B3aHMHOH KOrepeHTHOCTH 'laCTHU:," • 
_ycpe.nHeHHaH no BCeM y3naM .nuarpaMMhi. 0Ha', KOHe.'IHO, 6y­
n;eT OTRH'IaTbCH OT /4/, HO',' no.:.npei<HeMy, 3aBHCeTb OT. 
qlj= Pt: ·-pi • <l>opMyny /13/ MO)KH.O TaK)Ke C'IHTaTb 4J~HO­

MeHOnOrH'IeCKHM cnoco6oM ytieTa H!ITep<lJepeHU:HH .nuarpaMM 
B MHOroqaCTH'IHhiX npon:eccax /o Ba)KHOCTH y'leTa HHTep<lJe-

/1/ I . . peHIJ;HH .CM. • , ~ 
'BepHeMCH K 4JopMy.Jie /12/. roBOpH B ,naJiblleHWeM: 0.6 

HHTep<lJepeHIJ;HOHHhiX ~oppen~UHHX B HMnynbcax TO)K.IJ;eCTBeH­
HhiX 'laCTHU, Mhl 6y,neM HMeTb .B BH.IJ;Y HMeHHO <lJa:i<Top· p(n) 

B o6meM Bhipa)KeHHH /12/. BLmuweM 3ToT <lJaK:rop .nnH ManLIX 
' ' 

n 
:Koppenn{uu B HMnynLcax nap rr± rr± uM:eJOT BHA 

2 T-
(2) · ·: · I '( .R) 

1 I 1
2 . q12 ' ' 

p = + b (q12) ... 1 + . , /14/ 
0"2 

1 + (r q12) . 

. . . 15 6/ . ' i • ,; 

y)Ke H3y'leHHhiH no.npo6Ho B pa6oTax· '.. liTo6bi 3aMeTHTh 
3TH KOppenHU:HH, Ha,no cpaBHHTh ,nnH nap_ :;o)K.IJ;~_CT!;l~~HbiX · 
Me 3,0HOB pacnpe,neneHHe Ha nnOCKOCTH ( q 1~--.2..!1~ 2 ) B OK· • V 
{>eC_THOCTH naqana KOOp.IJ;HHaT C <iJoHOBbiM paCI!P.~.lJ& . .lJ.~.HH_W• 
llepBoe B,nBoe Bhiwe BToporo. 
. KoppenHUHH B HMnynLcax TpoeK 11 ±" ±" ±-.naroTCH Bhipa-
)KeHneM /iipH K1 =1·, K2",.. 2 ··_/ 

:, . P(3>~;)J<1. ~-~ .l~~~2 f+· I. b1; 1~2 +I b2;l
2 

J+_ 

+ i<2 Re•(~2b23b;1). 
'/1'5/ ... 
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B .HBHOM. BH.IJ;e .IJ;ll.H Hameii MO.IJ;enH He3aBHeHMbiX Oe:UHllll.HTO· 
poa 

(3) .- 2 - T 
p = 1 + K 1 [- I ( R q 12) . 

1+ (rqo )2 
12 

+ 
2 - T 

I (R q 23) 

1+(rq~3 )-2 
+ 

12 (Rq3~J 
+ 1 +( r q~1)2 ] + ".? 1 (R q1~) l(R q;; )I(R q3~) x 

1 + r2 [( q1~ l +( q2~J +( qj1 tJ/2 

x-----------~~----~----------------~-
[1+(rq1~/H1+(rq2~ /J[1+(rq3~ )2 ] 

/16/ 

34J!IJeKT 3.D;eeb ene.IJ;yeT HeKaTb B npoeTpaHeTBe nepeMeHHbiX 

I TT T.O 0 OJ 
q= q12'q23 1 q31 ,q12 1 q23 ,q31 

On.HTb B OKpeeTHOeTH Ha'lana KOOp.D;HHaT, r.IJ;e OH B 6 pa3 
·npeBbimaeT !IJoHOBbiH 34J!IJeKT *~ Ha6mo,IJ;eHHe · t<oppenJI:UHH 
B HMnynbeaX TpoeK Me30HOB .D;On:>KHO npHBeeTH I< 3Ha'le~HJIM 

napaMeTpoa R H r, eornaeoaaHHbiM e napHbiMH t<oppen.H­
~HJIMH.· 

HaKoHe:U, BbmHmeM O>KH.IJ;aeMyro nnoTuoeTb paenpe.D;ene­
HHJI HMnynbeOB 'leTBepoK Me30HOB O.IJ;HOrO 3HaKa. B o6naeTH 
Pt._ P2 ' .. P3 ""P4 oHa .IJ;on>Kuaa n/.:24_ pa3anpeaoexo.IJ;HTb 
nnoTiioe'tb paenpe,neneHH.H HeTO~~eeTBeHH~IX 'laeTii:U: _, 

(4) . . 2. 2 . 2 2 2 2 
p .· =l+K1 (lb12 I+ lb13 I +lb14l+lb23 l+lb241+lb341J+-

*-I((>He'IHO, ey~eeTBeHHOH noMeXOH B Ha6nro,IJ;eHHH 3~eK· 
Ta MO>KeT eTaTb ManoeTb 4Ja30BOrO o6~eMa OKpeeTHOeTeH 
TO'IKH q ... O. CaepTbiBaJI '4Ja3oaoe · npoeTpaueTao no qaeTH 
nepeMeHHbiX /HanpHMep, eTpoJI paenpe;:leneuHe no aru1 ,aru2 , 
aru3 , r,IJ;e ac( ru1 +ru2 +ru3 )';-1 MO>KHO YB~nH'IHTb 4)a30BbiH' 
o6~eM,· HO. MO>KHO H B006~e 3aT}'meaaTb 3~eKT /eM. HH>Ke, 
§4/. 
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+ K2Re(~2b23b31 + b12b~ b41+b23 b34b42+ b13b 34b41. )+: 

+K3 (1~2b3412+lb13b2412 +l.b14b2;f)+ '/17/ 

+K4Re(~i23 b34 b4; + b13 b34b42 b21+b14b42 b23b31) 

(r.IJ;e K1 =~ =1 1 . K
2 

=K
4 

=2). 

. §3.' KoppeAJllJUU e UMny/lbCQX H~iimpoHOB 
. . . . ' . . 

3TH KoppenH:UHH MoryT Ha6nro,IJ;aTbCH npH · uenapeHHH · 
ueH:rpoHo·a Bbie<iKoao36y>K,IJ;ennbiMH. H.D;paMH. Mo.IJ;enb Ta:K~ro 
HBneHHH.- ·ana eBO.IJ;HTeJI K He3aBHeHMOMy HenapeHHIO HeHT" 

. ' .··· . : ' 

POHOB yqaen<aMH noaepXHOeTH H.D;pa - H Koppen.H:UHH Me:>K,IJ;y 
napaMu neH:tponoa 6Lmn paecM:orpe:H~x a pa6oTe 151. 3.IJ;eeb 
Mbl np:H:Be.IJ;eM !IJopM:y.ITy · . .D;nH Koppen~UHH Me>K,IJ;y rpyrrna:M~ 
HeHT~OHOB. . .. 

Omi' coimana: Gbl e !IJopMynoH: /9/i,pa'3y:MeeTeH, e 3'aMeH~H 
nepMyTaiiTa Ha :tieTe~MHHaHT/, eenu .. 6bl Bee Ii:eiiTpOHhl 6binH 

B O.IJ;HOM H TOM :>Ke cnimqB~M coeto~~H~.O.IJ;HaKo H3- 3a .T()rO, 
'ITo onH aeTpeqaroTe.H a )::.:ayx enn:Hoa:bxx coeTOHHHHx/o6o3na-. 
'IHM Hx ·'a n {3 /, KOTOPbie ne_H.HTep!IJepHpyror Me:>K.IJ;Y eo6oH:, 
dJopMyny ene.IJ;yeT BH.ziOH3MeHHTh. qT06bi nOHJITh xapaKTep 

. ' . ~ \ ~ ·' ' . 
nux HJMe:HenuH:: paee:Mo'rpHM rpynriy H3 Tpex IieH:ipo:Hoa, 
HMeiO~HX . pa3Hble HMnynhebi. Pz, 1 p2 1 p3 

•: 0HH MoryT • p~­
D;HTheJI B O.IJ;HOM H3 8 eiiHHOBhiX eoeTOJIHHH' 

, a a a, a a {3, a {3 a , ~a a , ~ f3{J , ;{3 a .{3, '.{3 {3 a·:, {3 {3 ~ 
Bee 3TH COeTOJIHHJI paimoaepOJITHhl, ecnu Ha'lanbHhle eoeTOH ~ 
HHH eH:e'reMI.x Herron1l:puio:BaH:~x; a ''iieii.Y.i>onhx po>K.IJ;aior'CH 
He3aaueuMo. CooTnomenHe THna/9/ oTnoeHTeH I< eoeTOHHHHM 
aaa H, {3{3{3.B oeTanhHbiX eoeTOJIHHJIXHiiTep!IJepupyeTTOllb" 
KO napa HeiiTpOHOB, a TpeTHH H3 HHX.·npHB.HOeHT B !IJopMyny 
dJaKTOp T2 (pI~.), . \ BKnroqae_MhiH 3a TeM B I m 12 • B H~gre 
34l4Je:KT :Koppen.HuHH eeTL · eyMMa onpei:J:enuTenH TpeTbero 
nopH.D;K~\ :ri' aeex ero rnaBHhiX MHHOpOB . . .. . . 

J ~ ;. ';_ ! ... ~ :·t 

11~ 



r bz2 
. b13 

1 b12 1 b23 

~3 >f} p(3)=~ b21 1 b23 + + + 
b21 1 b32 1 

b31 b 32 1 
. I 

/18/ 

Bee OHH, KaK :no ene,nyeT H3 <bopMyJI /6/, /8/, BXO,ll;JIT 
B eyMMY e o.niinaKOBhiMH BeeaMH. <I>H3H'IeeKH 3TO eeTeeT­
aeuuo: npe,!leTaBHM, 'ITO Bee HMDYJihehl eHJihHO pa3JIH'IaiOTeJI, 
TOr,na HHTep<bepeHI.(HJI ,ll;OJI)I(Ha He'le3HYTh, BKJia,ll;hl Beex 
eoeTOJIHHH ypaBHJIIOTeJI, p(n)-> 1. ,lJ;eHeTBIITeJihHO, eeJIH 
p 1 I q iJ ... 0 .nnH JII06htx ·i, j, To nee b11 ... 0, u Ka)K,nhrii 

H3 MHHOpOB eTpeMHTeJI K e,ll;HHHI.(e. 
JleHO, <iTO B 06ll(eM enyqae m <bepMHOHOB B enHHOBOM 

eO~TOJIHHH a H n-: m <bepMHOHOB B enHHOBOM eoeTOJIHHH f3 
na,nyT B 06ll(yl0 BepOJITHOeTh BKJia,!l, paBHhiH llpOH3Be,!leHHIO 
nayx rnaBHhiX MHHopoa onpe.nenuTeJIJI n x n - o.nuoro 
MHHOpa pa3MepuoeThiO m xm H ,npyroro - pa3MepHOeThiO 
(n~m) x(n-m) ; MHO)KeeTBa :meMeHTOB"':nHX MHHOpOB He 
non)KHhi nepeeeKaTheJI. <l>aKTop p(n) ,ll;JIJI n ueiiTpouoa eeTh 
eyMMa aeex napnhiX pa3JIO)KeHHH onpe.nenHTeJIJI D(n) no 
rJiaBHhiM MHHOpaM; HanpHMep, npH n •4 B p(4), KpOMe 
onpe.neJIHTeJIJI 4-ro nopJI,ll;Ka D(4 ). H eyMMhl qeThlpex onpe­
nenHTeneii 3-ro nopJI,nKa, D(3), rionyqaeMhiX H3 D(4) Bhl­
qepKHBauneM k-oii CTpOKH H. k -ro eTOJI61.(a (k •1,2,3,4); 
B cyMMY aoii,nyT H TPH npou3ae.nenHJI onpe.nenuTeneii 2-ro 

nopJI,nKa THna 1 1 b. 1 1 ,_ 
. 12 ~4 . 
b 21 J b43 1 

Be10 :ny eyMMY cne.nyeT pa3,neJIHTh ua o6mee ·queno enara-. 1 . . .·. . . . . 
eMhiX - 2n- (. 3TO )Ke npaBHJIO pa~o.TaeT H npH n,•2': 

.. (2) 1 I r ·'·!Jtj I 
p ~ 2 [ ~i. 1 ; . +. 1 .,J) )~ . 

B HTonrnonyti~:M .nii.R. K.OppeJIJII.(HH ~po~K /'leTBepoK/ ueiir~o­
HOB ciJopMy.riLI To'ii )Ke'cTpyKTypLI /15/,/17/, iiTo H ,ll;JIJI Me:. 
3ouoa, no c .npyrnMH Ko3<I>~nuueirraMu 1< 1 : raK, .nn11 rpoeK 

12 

u 1 . 1 . . . ·1 1 .. • 1 
ueHTpOHOB K •- -

2 
, K =

2
-, ,ll;JIJI 'leTBepOK K -=- -2 , K =. -2 1 K =--1 

. 1 . . . . . . 1 :2. 3 .4 1' . . 2 . 
K =--. 4 .4 . 

e npuu~unoM ITaynu a~poJITH~eTh B. n·onuoM · cooTBeTeTBHH 
3aperHCTjJHpOBaTh n HeHTpOHOB e· paBHhiMH HMDYJihCaMH 
npu n > 2 panna uynro. · 

ll3 ,npyrHx eaoiicTB MnoroqaeTH'IHhiX KoppenHuuii /KaK 
6o3onoa, · TaK · u <bepMnolloal yKa)KeM Iia .IlBa. Bo-nelni-brx, 
KOppeJIJIUHH He eBO,li;JITeH K napHhiM: B !f>opMyJiaX 114/, /16/ 
uMeiOTCJI qneHhi · 6onee cno)Kuoii npupo,nhr, Ta:Kue KaK 
Re(b

12 
b
23 

b
31 

)'. u T.n. Cne~o:BaT~JihHO, uecocTOJITeJihHOH 
6hma 6hi nonhiTKa /uano.no6ue npe.nnpHHHTOH B 

11 
•
2 

I I o6'h11e ~ 
HHTh. KOppeJIJIUHH Me)K,ny TpOiiKaMH Me 30HOB napHhiMH KOp­
penJIUHJIMH. · IToene.nuue MoryT aocnpoH3BecTH .fonhKO 
1/2 ( n-2) f qaeTh BhiCOThl HHTep<bepel'II.(HOHHOro MaKCHMy-

_. ..... -+ 4 

Ma.B TO'IKe P1 = P2= ••• =Pn • 
Bo-BTOphiX, HHTep<bepeHUJ!OHHhle KoppeJIJIUHH n qaeTHU 

noJI)KHhi nonuocThiO conna,naTh c KoppenHUHJIMH B rpynne 
H3 n -1 qaeiuu, Kor.na HMiiynhc. ocTaarneiicH n- oii qae­
THI.(hl CHJihHO OTKJIOHJieTeJI ·oT BeJIH'IHHhl HMDYJibeOB ,npyrHX 

qaeTHU rpynnhi:. 
(n) . (n~.t) 

p (p1 '••••Pn )-oP (p1 •••••Pn-1 ), /19/ 

KOr,na bin -> 0 ,ll;JIJI BCeX !i /: n. 3TO ecTeeTBeHHOe CBOHeTBO 
nerKO BhiBO,li;HTCJI H3 CBOHeTB ,nerepMHHaHTOB lnepMyTaH­
TOBI. B HTore K03<b~uuneHThi K B <bopMynax nina /151, 
/17 I ,nnH pa3HhiX P n) .·, eTOJIIUHe npu qneuax o,nuaKonoii 
eTpyKTYPhi, ,noJI)KHhi Me,K,ny co6oii coana,naTh lcp. :K1 ., K 2 · 

B <bopMyJie 115/ C K1 , K2 B <bopMyJie 1171/. 

'. 
§4. Yc.ll08Wf na6Arooenu.R 3rf!rjiet<ma 

B 
. /1, 2/ . u 

OllhiTaX . 0 HaJIH'IHH MHOroqaeTH'IHhiX KOppeJIJII.(HH 
eau,neTeJihCTBOBano pacnpe.neneuue TenecHhiX yrnon 0 ilk 

/,nJIJI TpOeK ·.Me30HOBI HJIH HX eyMMhl 0= !.0 i}k l,nJIJI 
· qeTBepoK/: ·on hiT no,nTaep)K)J;ae.T~ 'ITO y, . Me 30HOB o.nuoro 
3H~Ka. ·.MaJihle 3Ha'leHHJI Q ~Jk · .,, HJIH;': 0 BeTpe'laiOTeJI 
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'lame, 'leM cpe.l(H pa3HOHMeHHhiX Me3ouoa. Hama ciJopMyna 
/12/. TaKJKe ll03BOmleT nyTeM 'Mo.l(eJIHpoaaltHH paCC'IHTiiT.h c 

pacnpe.l(eJieHHe n l}k /HJIH n I H y6e.l(HThCH ·B HaJIH'IHH 
3ciJciJeKTa. Ho .Rcuo, 'ITo npe.l(llO'ITHTeJILHeii 6Lmo 61.1 soc-

' . ~. . . .. . . ' . . . . ''· 
DOJih30BaThCH - llpH llPO'IHX paBHhiX YCJIOBHHX - MHoroMep-
HhiMH' pacnpe.l(eneHHHMH pa3Hocreii .4 7 HMn~n~coa qlJ . , :. 
B HHX • 3ciJciJeKT MO)I(eT Bhipa3HThCH ropa3.l(O CHJI},Hee, HOO 
yrJIOBhiC. nepeMeHHhie 0 . ero. BO BCHKOM CJiy'lae 'laCThiO. 
3aTymeBhiBaiOT. 

. ..• M~oroMepHOCTh rrpocTpaHCTBa ql} 3aTpy~HHeTnOHCKH . 
3cf!ciJeKTa, HO He .l(eJiaeT HX 6e3Ha,l(e)I(HhiMH. MLICJIHMa, HanpH-. . . ' . . ' ' 

Mep, HH)f(eCJie.l(yiOIQaH npo~e.l(ypa, KOTOpaH CBO.l(HTCH K onpe-
neiieHHIO_ aHa.n~TH~ecK.oro ai.tpa)f(eHHH_ ~JIH cboiia f( p

1 
~ ••• , pn ) 

B. 3TOM npoCTpaHCTBe, nocJie 'lero y)f(e MO)I(HO o6paTHThCH 
K, MeTO.l(Y. MaKCHMyMa npaa.l(orio_tio6HH. . . . . . ' . . . --

IIOJIO)I(HM B /12/ )(JIH npoCTOThl. n :._,3 .H' m =: 1 . 
B OTCYTCTBHe · HHTepciJepeH~HOHHhiX 3ciJcbeKTOB· ( p(n) a·1) 
B /12/ MO)I(HO·DpOHHTerpHpoBaTh no p

4
· ·••••>Pn ·:·· 

. · . ·. . - 3 d3A 
du. SN-2 (Po -PJ -p2 -p3) ll r' 

1 . ru1 
/20/ 

r.l(e S n ( p) - ciJaioBhiH OO'heM n 'laCTH~ c CYMMapHhiM 
4-HMnyJILCOM p ( p 2 

3M 2 ) • H3BecTuo IB/ 'ITO npH6riH)f(euuo 
. . 

; , ' , . 2 ';; ( N , M2 ) . 
S 1J p)- ( M · .) , · . · 

r.l(e · noKa3aTeJIL ii JIHHeiiuo 3aBHCHT 'oT N·· ·c Ko3ciJciJH~Heu­
TaMH, 3aBHCR1UHMH o:r· M2 ~ HLIHe o6LI'1Ho pa6oTaiOT c HHKJIIO._ 
3HBHhiMH peaK~HRMH, KOr..l(a 'N B006me,He clJHKCHpOBaHo. 3To 
3Ha'IHT, ·'ITO pacnpe.l(eJieHHe no p; , ~2 , Pj B OTCYTCTBHe 
KaKHX-JIHOO HHTepclJepeH~OHHhiX KoppeJIB:~HH ·cJie,l(yeT He-
KaTh B BH.l(e 

.. .. .. . . . -1 2 ii 
'f(p1,p2 ,p3)•(ru1 ru2(JJ3) [(Po .-Pt -p;Z-P.J) l /21/ 

··:·, .' '''T.'. ,,, - . , .... ;.-. 

c ueH3BecTHLIM noi<a3aT~JieM n ... HaJIH'IHe a. /12/ «imKTopa 
2 . . .... ,m,,,, {! 1 MO)f(eT YCJIO)I(HRTh BH.l( ciJYHK~HH' f(p~ ;p

2 
,p

3 
1
), 

O.l(Hai<o ·B .llpHH~ne OH•·MO)f(eT;j5hiTh ·Onpe,l(eJieH' - · 3TO·.l(aCT 

I~ ··i r, 

!IJou, Ha KOTOpOM Mo)KJ{o Ha'laTh HCKaTh HHT.epciJepeH~OHHhie 
KOppeJIR~H. 

IIpocTeiimHii nyTL onpe.l(eneliH11 ciJoua· H3· onLITa cocTosn 
61.r a To:M, .· '1To6Lr B3 RTh rio· o.l(uoMy :Me 3ouy H3 Tpex pa3uLrx 
co6LITHH * . Ha6paa .l(OcTaTo'luo 6onLmoe 'IHcno TaKHX 3a­
ae.noMo HeKoppeJIHpOBaHHhiX TpOeK Me30HOB, MO)f(HO HX CTa­
THCTH'IeCKOH o6pa60TKOH no,nTBep,nHTh HJIH OTBeprHYTh rH-
DOTe3y /21/ H np:H UOHBJieHHH .l(O,CT8.TO'IH.O MaJihiX•.X 2 onpe­
neJIHTh napaMeTphr ciJouoaoro PC!-Cnpe.neneuHH f ( p-+

1 
,-;,, ,p ). 

v . ~ 3 Uocne 3TOrO OCTaeTCJI npHCBaHBaTh TpOHKaM TO)f(.l(eCTBeH-
HhiX Me30HOB:. /H3 o.n.uoro COO~ITHH/ c HMnynhCaMH ift 'P2 ' 
p3 aec 1 If ( f/1 , p2 ,p3 ) H n!J.nroHHTh 3KcnepHMeuTaJILHYIO 

BhiOOpKy C TaKHMH BeCaMH llO.l( ciJopMyJiy /14/. 3TO ,nacT 
HCKOMLie napaMeTphi H H r •. 

· AaTop noJIL3yeTCH cnyqaeM no6naro.napHTh M.H.Ilo.n­
rope~Koro H~B.JI.JII06omH~a 3a Miio'ro'IHcneuu:bre .nncKycdm. . . ... ' . . " ... 
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PyKonHCh nocTynHna B H3,naTeJILCKHH oT.nen 
1 HIOHR 1973 ro,na. . .· 

"' Me30Hhi pa3HhiX 3HaKOB · H3 o.nuoro co6LITHH MoryT 
. OOJia,naTh KOppeJIH~HHMH HeHHTepciJepeH~HOJIHOrO npOHCXmK- · 
neuHR H: .nnH onpe.neneHHH ciJoua ue ro.nHTCH. · 
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