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§ I. ID!~!U!!1~ 

Cpe~H KpHTepHeB BHOopa cxeMH KYMynHTHBHoro MesoHoodpa30B8HHH 

ococoe MeCTO 3aHHMaeT npoaepxa cnoc OdHOCTH MO~e1Iett aocnpoaaaecra OT
HomeHHH BHXO~OB p83JlHtIHHX KYMY1IHTHBHHX Me30HOB. HHTepec K HHM ooyc
nOB1IeH cne~y~mHM OdCTOHTe1IbCTBOM. CooTHomeRHH Mex~ BYXO~aMH Me30HoB, 
cO~epEamHX KBapKH pa3Hux apoMaToB, oTpaxa~T nponopUHH, B KOTOpHX 3TH 
apOMaTY npe ~C mBneHH B CHCTeRe, OTBeTCTBeHHott sa KYMY 1IHTHBHHR 3CMleKT. 
rrp~nopUHH .e 3TH MOryT CH1IbHO OTnHtIaTbCH B pa31IHtIHHX cxeMax KYMY
1IHTHBHOro Me30Hoodpa30BaHHH. 

TaK, B cxeMe, OCHOBaHHOa Ha npe~CTaBneHHH O TOM, tITO KYMynHTHB
Hya Me30H odpa3yeTcH npH ~parMeHT~HH CHCTeMH, ~nYKTyaTHBHo B03HHKa~

mett B· A~pe ~O B3aHMO~~CTBHH (cxeMa I), 3TH nponopUHH COOTBeTCTBY~T 

Hadopy aYOMaTOB "xonoaaoro " aape , CxeMa I BKn~tIaeT B ceda rp~nny 

Mo~eneR 1-J/. Hanp ora s , B oxexe , ~(J1YCKa~mett, tITO KYMynHTHBHblR Me30H 

po~aeTCH BRe a~pa npH pacn~e "ropHtIett" cHéTeMY (cxeMà 2), Hadop 
apoxar oa c oo'raer cr ay er p8.BHoBeCHoH KlIlpK-r1I~OHROR n1Ia3Me. B 3TOM cJrj 
xae B BwpaxeHHH MH aep OHTHOCTH pO~EIf HH tIaCTHU, aane araae KBapKH 

KOTOpHX ue co aepsarca cpe.aa BaneM THHX KBapKOB xonoaao ro aape , OTCYT
CTBY~T ~aKTopH nO~B1IeHHH, OTpaxa~~He ~~HUHT Heodxo~HMHX AnH ~OPMHpO
BaHHB 3THX tIaCTHU apOMaTOB. K cxeMe 2 OTHOCHTCH Mo~nH /4-5/ • ,,q B nocne~Hee BpeMH mHpoKo OdCY~~TCR OTHomeRHH BLlXO~OB KYMY1Iaf

THBHHX K-f- H K- - Me30HOB, a TaK:Ke K+ H ~ -He30H~B. I{pHTepH~ 
, BWdopa cxeMH, OCHOBaHHOMY Ha npOBepKe B03HOSHOCTH onHcaHHH 3THX OTHO

meRHR, nOCBH~eH §2. B §3 odcy~a~TcH KpHTepHH BLlOOpa, OCHOBaHHHe Ra'\. aHa1IH3e xaja xr epacr HK ~pOHHN'lC CTPytt, BH~enHeMWx B 30Re cflparMeHTaUHH
 
H~p:l.-MHmeHR. § 4 JtBJIJleTCB OdlnHM 3aKJI~tIeHHeM MH oceax IlacTeH ,Ill.HHoR
 

I padOTH. B HeM npe~pHHHTa nOr1L1TKa OCYlneCTBHTb KnaCCH~HKanH~ KYMynHTHB

RLlX npaneCCOB, nOCTpoeHHY~ B COOTBeTCTBHH c HepapxHeR Be1IHqHH npOCT


I 
fi paHCTBeHHO-apeMEJt HLlX HHTepBa1IOB, Ha KOTOpLlX np oa CXO~HT B3aHMO,rr,e RCTBHe,
 

~
 OTBeTCTBeHHoe 3a KYMYJIJlTHBHYR 3~eK~ 
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§ 2. Q!!!Q!ill!H ~!L!!I!1Q.AQ.!L!sYMYL1Ji'f!!!!~]L~~.!-~=-!!__~Me3Q.ll~ll 

rron~TK~ ~HTepnpeT~poBaTb Had~D~eMoe OTHOilleH~e B~XO~OD KYMY~fl~ 

T~BH~X K+ H K- -Me30HOB (K+/K- ) B pausax Mo.neneR, OCHOBaHH~X na 

cxeue I, n p~BO;VIT K np OTH BO pe tI~D JIHOO c ~mCn8pKMeHTOM /2/, JIHÓO c 

od~enp~HHToR 1I0r~KoR KBapK-r~DoHHo" KapT~H~: B03H~KaeT He06xo~MOCTb 

npemoxarars o,n~HaKoB~R B~,n CTpYKTypH~X lIJYHKU~R )[)IH aanearaux ~ MOp

CK~X KB8.pKOB /6/ ~n~,!VIH BaneHTH~X xsaps o a ~ rnDOHOB. TaKaH ueoc

XO,n~MOCTh aenocpe ze r aea HO YKa3~m er aa npWl~HY HeCOCTOHTeJlbHOCT~ c xe

M~ I: nponopuan B aa cope 8pOlLaTOB odpa3YDmHXCH tIaCTHU ne COOTBeTCTBYDT 

HX nponopuaax B XOJlO,nHOM n ape • OTCDM CJle.nyeT H YKa3aH~e na Hal1donee 

BepOHTH~R nYTb npeo,no~eHHJi B03HHKWHX TPy,nHOCTeR - Heodxo,nRMO nepeRTH 

K cxeMe 2, npe.nnonaraD~eR KatIeCTBeHHO "HoR Hadop apaMaTOB B cHcTeMe, 

H3nytlaDmeR KYMYJlHTHBHhlR aap oa , a HMeHHO, Ha60p, COOTB8TCTBYDutsdt pau

HOBecHoR KBapK-rn110HHOR n aaaae , B ,pe3ynbT8.Te WXo,nU r ex HJJH HHhlX 

aaponos .onpe aea anr ca ae KBapItOB W COCTaBOM nepDHtIIUiX \Il.CTHU (ltalt B 

cJlYtIae clJIRrMeHTaU~Hf "xo~o,nnoR" cHcTew), a CTaTHCTHtIeCKHMH nOCaM" ca

UHX po:m:,neH Hsx 48. CT~ U. 

B /4d/ nOK8.3aHO, tITO HcnOJlb30BaHHe CTaTHCTHtleCKOrO On"CaIlMSl 

HHKJlD3HBH~X cneKTpOB nHOHOB, odpa3YIlmHXCR n~H pacna,ne KOMoaYH~·cHO~ 

TeMN, clIJOJ14 HpOBaH HoR B npon ecce co dHpaH H11 / /, Ha npzn o;U'n It np OTHDO

pevan c 8KcnepRM8HTOM., PaCCUOTpHM CTaTHCTHtIeCKHR no axoz K 00 HcaJtHIl 

OTHoweHHR B~ xo.ao B K+/K- H K+/7r'+. 
OtIeBH,nHO, tlTO poxaesae KYWYJlHTHBHOro K- - uesona , CTpaHHOCTb 

soropor c S:= -1 ,,non)[}{o COnpOBOI:,nancH oopaaoaaaaeu llaCTHUhI, 

HMellmeR oS .. +1. B xasecrne raxor o nepraepa aaaoonee aeponres 1(" 

Me30H (poxaen ae ,nPyrHx qaCT~U, c S = +1, rpeoyar cyae crnenuo ÓOJlhWHX, 

3aTpaT 3HeprH~). IT08TOMY A~H oueHKH B~Xo,na K- - Me30HOB UbI paCCMOTpHM 

KaHan 

f>+ A ~ 1<.- + (K+-t-X).1 (I) 

ncnaraa , tITO OH npoxonar tIepe3 CTa.,JJ.HD odpa30BaHHH npOMeXYTOIlHOR 

CTaTHCTHtIeCKOR CHCTeMhI c MaccoR W ,COltepmuteR n HYKnOHOD. 

CneÃYft JlOrHKe /7/, npe~cTaBHM cTaTHCTHtIeCKHR Bec 3Toro Kwt8.na B 

BH,ne n poaaseaenaa CTaTHCTHtIeCKHX BeCOB K- ~ K+ - Me30HOB 

tI.p/t:-(EK.-)-~I-{Ek.~) H CTaTHCTHtleCKOrO Beca s cex poX)(aDlJtHXCH nHO

HOB H n: HYKJIOHOB c 3Hepn1eR W - EI<,- -E...c+.(Bce aaepr aa onpeae

JIaHhI B CHCTeue nOKOR pacnaaamaeãcn npweZYTOtIHOR CHCTe14h1), 

/1 / r. (11#,8) (2 ) 
'f>K-K-f- = ~A:- (~~ J-;OA+ lE~,,")<J (W'-~--EKf), 

2 

11- (EJc") = (2",)-3 V djoJe: (3) 

ofok:t- (E~+) =-(02Qj-~ V d~~f- (4) 

3,11,eCb V - IH cna,nHl:lR Od'!leM CKCTeMhI.
 

:B /7/ ,nJlH onHcaHIDI- pacnana CHCTeIW na i THJ:enhlX tIaCTHU
 

(!taOHOB H 6apHOHOB) R donbmoe KOJlHtIeCTBO Me30HOB HcnO~b~OBaHa lIJaKTo


PK3aUHH CTaTHCTHtIeCKOrO Beca BH,na:
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npHeMJleMaSl n pa 1"""':>;:>'?: EJ • IlOCKOJlbKY B paCCMOTpeHHhlX HHJ:e KOHK
JS::/ 

pernax CJr{ saax aaance YM OBHe ae asnoJlHHeTCR, MJlI OrpaHHtIHJlHCb B (2) 
JlHillb BhI,neJleH HeM rlJaKTopoB, c OOTBeTCTBYIJI!tHX K+ H K- - Me30Ha.... 

B~OHTHOCTb peaJIH39.UHK paccuarpaaa eaorn xanana onpexe aaerca OT

HomeHHeM CTaTRC THtleCKOrO Beca (2) K CYMMe CTaTHCT H4eCKHX BeCOB acex 

KaHaJlOB HJlH, c lopomeH TOtIHOCTbIJ, K cTaTHCTHtIeCKoMY Beoy ,nO"'HHHpYllmero 

ItalIana, B KOTOpOM CHCIeHa pacna,naeTcH TORbKO Ha nROHhI H Bome~mHe B ee 

COCTaB HYKJIOH~. 3TOT CTaTHCIHtIeCKHR Bec MOXIIO npHdJlHJ:eHHO npe~CT8BHTb 

B BH,ne: 

jO (w) =F (7<') (~_ -t-~".)f c-« TI)(w- J:;--{,.).(5) 

IIOCKOJIDKY P (3r)~_-t~) - tIHCno c ocr osaaã donbmoro tIHCna nHO-

HOH, TO ,nnH Hero lo{OlEHO BOCnOJIb 30BaTbCH TepMo,nHHaJ4HtIeCKHM npHdnHJEeHHeU, 
nono:m~B 

JO (77')( E) = ex;:>!S(E)j (6) 

r.ae S(E)=JdE/T - 3HTponHSl. IIOCKOJlbKY T HBMeTCH ~Hdo KOHCTaH

TO~ /7/, JIHdo OtleHb c aao o MeHHllmeRcH WHKuHeR E /8/, UOXHO nOJlOJEHTb 

S"{E) =EIr . B pe3YJIbTaTe )[)IH BepoaTHOCTH paccuar paa aeao r o xana-
Jla HMeeM: 

OIW.t--K1-=cf9r-IC~ (P(W) = {.2:;rr
t 
V~.pr-~-/rp]{~;.T)~etpl- J?]~} (7)

T . 

IIOCKonbKY ~+ -Me30H He perHcTpHpyaTcR, no ero KMnYJlbcy Heodxo

)J,Hld.O npev.'3BeCTH HHTerpHpoBaHHe • IIpH 3TOM, YtIHThlBaH, tITO T« frlJ(f , 

)\JlH E~~ UOXHO BocnO~b30BaThCH II epeJlHT~BRCTCKHll np~dJIlu:eH~el(, nOJlO. .2/
XHB EIc't == InK " -t Fk~ (2)yJ~.,,). B arore aep OHTlIOCTb oopaaosa-
HHH X- -uea oaa }f),leeT BR,lI,: 
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-~ 2 } ~ l
d3~_ /oIp: ~(.21T) V ~{-~./T ~fr) et'IJf'11k.J. (8)& 

]JISl xaaana , B KOTOpOM oõpa eyarca KYMYJISlTHBH~lt K~ -Me30H 

(aaacoae e BepOR TH~M nepraepou , co Xp8.HSllllltHiI cr pasa OCTb, SlBJISI eTCSl Ao ), 
BMeCTO (I) - (4) ~MeIlT MeCIO COOTHoweHHSI: 

p-tA-'> jC.++(Ao+X)/ (9) 

_/ I _J [(h-I)~ 7í'J 
<)OK1'A"= 'rK#- (Ejd-) ~,,(Eno),;f (W"-Ek+--E".o)I (Ia) 

oIfl = (2rr) - 3, V· d:P/c t- (lI)
J~k#- I 

dlJ).. I:: (2:JT)-3 Q . V d~ (12)/ J • ct,ro Ao 

B (12) BHYTpfflHH~ CTaTHCIHqe CK~~ sec /\0 -ranepoaa Bl1o= 2 
Y4HTi:iBaerr aaa BO3MOXHblX aan paa JIeHHSI cnana , CTa THCTHlI eCKH" asc JlOMH

HHpYDlltero KaHaJIa n penc r aaaa B BH,n,e: 

jO(W) ~..?rN, r) (EI<' + E,..)jJ[rh-,jN,1rr-w-eK,-r::,..) .(13) 

(.AI; 11)
lJJ1st on peaeaeaaa CTaTH.CTH4eCKoro Beca F ' T.8, 4HCJIa COCTOSl-

HHH O,lJ,HOrO HYKJIOHa H HeKOToporo 4Hcna nHOHoa Mi:i BROBb BOCnOmbsyeMcSl 

TepMO,lJ,HHaMwqeCKHM npHClJIHXeHHeM. O.n.HaKO HeoClxo~MOCTb Y4eTa 6apHOHHoro 

sapSl,lJ,a TpeelyeT HCnOJlb30BaHHSl CloJIee oOlltero Bi:ipaXeHHSl ,lJ,JIst 3HTponHH: 

cS' =J~ - j.8T 
cIr ~ (E/,)/T. (l4) 

3,lJ,eCb f - XHMH4ecKHtl nOTeHUHaJI HYKJIOHa. ]JUI ae peJISlTHBHCTC KHX 

HYKJIOHOB 'c x opoae a T04HOCTbll f:= mA/' 

B pesyns rar e HIlTerpHpOBaHHSl no mmYJIbCY Ao -r aneposa aeposr-

HOCTL 0C1p8.30BaHHSl K" -Me30Ha c 3HeprHeR EJc'" npe,lJ,CTaBJUleTCSI B BMe: 

,:\I -3!J. 2 [ ~rJ;; \~ {I"IJ! -ht. )~o/w lo! 1:;)3 :; (2lf' V a .t2JIJ.) -E I'}', l/7J. T) ee» .:. t' (fo W 
1<.1" II(~ ) alto -r ~t- ífo - r r ' 

(15) 
IlpH no.ny qeH HH COOTB e r cr aynaer o B~paxeHHR ,IVlR aepOSlTHOCTH Oelp8.30


BaHHSl KY),{YJISlTHBHOro or: -ues oua YH, KaK H B ,lJ,BYX npe)J.i:i,lJ,YIltHX CJIYtiaSl X ,
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ytlTeM lIHIIIL KaHBJI , IpeClYlllltHtl ,HaHMeHbWHX aarpar 3H eprHH npa FJmo lIHeRHH 

3aKOHOB coxpaHeHHn. B ~OM ~ae - KaHan c He~TpOHOM.AHanorH~ua 

BYKna~KH npHBOART K ClIeAYID~eMY Bi:ip~XeHHIl: 

0(3C4 /db 3 = (2lr)-3/z VQ ea. {-E /rrJ{m '7',3/2 
(16)

"Jrf I 7r'" dTf'.I/ I 1{'1- 'N ~,' 

B8XHO~ OC oCleHHOCTLIl BbltlHCJIeHHSl CTaTHCTm ecxor o Beca zaanor» xaaa-

JIa SlBngeTCSl TO 06CTOHTeJILCTBO, qTO qWCJIa pOX,lJ,aIlIltHXCR ~ -Me30HOB H 

oelpa3Y~~XCSl npH pacn8~e CHCTeMi:i He~TpOHOB Mory; OK838TbCSl 60JIbWe 

e~HHHUH. B pe3YJIbT8re B03HHKaIDT Tox~eCTBeHHYe KOM6HHanHH, CBO~SlIltHecSl 

,lJ,Pyr K ,lJ,Pyry nepeCTaHOBKoR qaCTHn, KOTOpYe Tpe6YIlT HCKJID4CHHSl. B pe

3YJIbT8Te B~TpeHHHR CIaTHCTH'leCKHR Bec KaHaJIa ~~)V onpe~eJISleTCSl 
aspaxen HeJl'::1/: .. 

(17)Q ~ 81.1 
chr+"v - ~~! tJ,y I 

3~eCb ~ - 4HCJIO n-+ -Me30HOB, a J1N - ReHTpOHOB. HliJ.:e B pacxer e 

OTHOllIeHHR k+/7Tt",IVlSl nepBH1moR 3HeprHH 9 r3B MhI nOJIO:lHJIH' gllrN~.f) 

nOCKOJIbKY 8", = 2 (~Ba B0:J40EHblX Hanpa,BJIeHHSI cnHH8 HeRTpoHa), h ~2,- . - ~~ 
ti..,':::!. r. Cne.nyeT, O.n.HB.KO, HMeTb a BH.ny, sr o BeJIHqHHIi h.trt H fiA/' 

YBeJIHtlHB8.DTCSl c pOCTOM aTOMHOrO Beca. SlÃpa-MHmeH~f,H OTHoweHHe Jé+/r
~OJIXH o Olnb pacryue R <l>YHKuueR A. 

BypaleHHSl (8), (5), (16) n03BOJISlDT Henocpe~cTBeHHo BbltlHCJIHTb HC

xouae OTHoweHHSl k..-t /IC- M K+1::Jr+ 

eo /w _ :: Cf eXlJf-{E - E _)/T}(l'l1o//11l<t)~ {~-"lt-~)Ir~(I8)t<+ 1= 011. I J(f' k. , C- o J, 

'(19)
eu"+/teJ,,.,.c: Qt},... exrf ~~:u!.}('::·t~{_· m'-;,"AI J 

d;rfAl 11I 

llpH conOCTaBJIeHHU (18), (19) c 3KCnepWilEntTOlot He06xo~MO np'HHSlTll 

BO BHHMaHHe, 4TO 3KcnepHMeHTaJIbHI:le MHHHe npHBO,lJ,SlICSl, KaK npa.BHJIO, B 

BH,lte lfjYHKUHM KacmTa6HoR nepeMeHHott XA ,KoTopaR onpezexaeroa COOT

H OmeHHSlYH /10/: 
(20)Ef) ..,.. X h?N == Ea, +E.sA 

~ -.. ..... 
Po 1:=" A,: T ~ , (21) 

.MoS' =- mo + XA PIAI -t: 1?72... 
(22) 
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3Ãecb EO H PO - aaepr aa R HM.nYJIbC HaJIeTalllJteR, a Ei H Pl. - KYMY
JIn:THBHOR tlaCTHUbI B JIaCl oparopnoã CHCTeMe soopmnar , mo - Macca 

HaJIeTallll\e a tlaCTHUü; f17"L - ÃonOJIHHTe JIbHaSl uacca , nOSlBJIeHHe KOTOpO~ 

OClYCJIOBJIeHO 3aKOHa14H c OXp:l.HeH HSl KBaHTOBblX tlHCeJI. TaK, m« = mk + 
ÃJISI npouecca 011pa30BaHHSl KyYYJISlTHBHOro K- -xes OHa; 1712.= "'Ao-mAl 

- ~JISI ~+ -Me30Ha. HaxOÃSl H3 (20) - (22) HMnYJIhC KYMYJISlTHBHOR tlac
THUbl npa 38.,MHHOM yr JIe Bbl1!STa e , nOJIYtlHI4: 

(23)Pc '" C.60s 9 + lf.,+)(,j "'AI) /c2-[ifo +J<t ",,,)2_ R,2.c;..2{} 1 J-n,2 
l.	 ce; + X h1/V)2.- ~ 2. c:'S 2 (J }

A 

rÃe 
2. ~ (24)motO - 10/2c ; x,q m# ce: -mo -mz ) - Inolnz -+ 
!L 

TaKKY OClpa30M, npoue~pa COnOCTaBJIeHHSI (18), (19) c ~KCnepKMeH
TOM BKJIlltlaeT B ceClSl B~tlHCJIeHHe 3HeprMR KYMYJISlTHBHblX tlaCTHU t:i 
s ~·71n, B naClopaTopHOI CHCTeM.e KoopÃHHaT npH 3aÃaHHOM 3HatlB
HHH XA ' npeoClpa30BaHHe 3THX ~HeprHR B cHcTeMY nOKOSl npcKeXYTOtlHO~ 

cTaTHCTHtleCKOR CHCTeMbI 
(:) /: ,1	 (2S)E,o ~ ::: (Ei. ~ f:: ~ (}/ O

H nose TaHoBKY Ec. (') 
B (18), (19). 

CTPQro rcaops, ,MSl BbltlHCJIeHHSI JIOpeHU-IPaKTopa CHCTeMhI r 
HYEHa KOHKpeTHaSl WO~eJIb oClpa30BaHHSI taKoR CHCTeMbI. 3~eCb ÃJISI cpaB
HeHHSI (18), (19) c ~aHHYMH /6/ , nOJIyqeHHblMH npH 3HeprHH Eo.9,0 r3B, 
UbI orpaHHtlHMCSl npocTblM n~HClJIHXeHHeM, He npoTHBopeqall\HM cy~ecTByll

ll\HM KJIaCTepHblM MO~eJISlU / ,s/. nonycTHY, tlTQ Ha oClpa30BaHHe CHcreMbI 
3aTpatlHBaeTCSI Xo F: HMnYJIbca nepaaxsoro ríporona , nplNeM K'o~ 0,5. 
CHCTeHa :le BKJIlltlaeT.B oeoa ~Ba HYKJIOHa SI~Iti-MHmeHH npa .J:E- X'" 5- k, 
H TpH HyltJIOHa npa Z ~ XA ~ 3 . .nonYll\eHHblR npOH3BOJI B asnope X'. 
npaKTHl.IeCKH He BJIHSleT Ha pe3YJIbTaT. HeoClxo~HMo, O~RaKO, YKa38Tb Ha 
TO, lITO npx ClOJIbmHX 3HeprHSlX npaaaroe rrpHClJIHXeHHe 'HenpHeMJIeMO, TaK 
KaK B 3TOM CJIyqae KY.MY.ARTHBHyR aAPOH H3~tlaeTCSl ÃHHaMHtleCKH BbI~e

JIeHHoR nO~CHCTeMoR 14~/, JIOpeRU~KTOp KOTOpoR He COBnaAaeT c JIO
peHu~altTOpOM BceR npOMeJ:YTOtlROR KOMnaYR~-CHCTeVN, oClpa30BaHRoR B 
HeynpyroM B3aHMO.».eAcTBHH lBJleT8Il\W3! \lB.CTHUbI c O~HHM H3 HYKJIOHOB 
Sl~pa. ~ 

Pe~YJIbTaTbI ItiCtl era OTHomeHHR K-t-/}C-H }{+;"-t npa T~ '"7f"
 
conOCTaBJleHY c 3KCnepHMeHTaJIbHHMH ~aHHblMH /6/ Ha pHc.I. H3 3Toro
 

6 

conOCTaBJIeH~SI CJIeÃYeT, 
qTO HaClJIIl~aeMble BQJIH

102 tlHHU OTHo'meH HR 1:::+/x: 
H k+/.".T COOTB eTCTBYIlT 
cxeue 2, OCHOB8.HHOR, HElf Kj'K
npe~CTaBJIeRHH o "ropSl+i f f ° 

~ tleM" HCT04HHKe KYMYJISIj · f	 tfi 1fo~ •g: 
THBHblX Me30H OB •~ 101
 

~
 
HeoClxo~HMO, o~HaKo,o:: 

~ nOI4HHTh, tlTO B pauKaxJ: 
QJ
3 npHHSlTblX npHClJI~eHHR 
o 
J: cTaTHcTHlIecKH~ ncxxoz
I
o ! { -~----+T-lEftO MoxeT npeTeH~oBaTb__	 Ha--'10 0 o f.-t-	 9 1 .i -- 

onHcaHHe BblXO~OB TSlxeK'l;t+ 
JIblX qaCTHu c TOtlHOCThD 

ÃO ~aKTopa nopSl~Ka 2. 

1,0 2,0 3,0~ 

PHC.I.	 OTHomeHHSI BHXO~OB KYMYJISlTHBHblX
 
l4e30HOB
 

§ 3._Q1PYM-ª~[Q~_ª-Q~JIaCTM_~RªrY~~ªHH_~=~ªm~tlª 

Baxnae KpHTepHH asoopa cxexa KYMYJISlTHBHblX aapoanux n pouecc oa 
MorYT ClblTb C~OPMYJIHpOBaH~ Ma OCHoBe aHaJIH3a CTpy~ a~pOHOB B OClJIaCTH 
~parMeHTanHH MHmeHH. TaK, B paCloTe /11/ HCCJIe~OBaJIHCb xapaKTepHcTHKH 
KY14YJISlTHBHLlX crpyH; TO eCTh TaKHX rpynn qaCTHU B 3a~He~ nOJIyc~epo, 
~JIH j(OT opsx j30 = :r-j3l :>.i... , r xe 

A.:::- E'l-)::>i!!. (26)
./ ......., .h?,IV" 

ITpH 3TOM a6HapyxMJIOCh, lITO OCHOBHLle napaMeTpbl 3THX CTPyR (pacnpe
ÃeJIeHHH no c~epHcHTH, KBa~pa.TY rrOnepetlHOrO HwnYJIbCa qaCTHu B cTpye 
H T.~.) HÃeHTHtlH~ xapaKTepHCTHKaM CTPyR B MSlrKKX aAPOHHblX CTOJIKHOBe
HMSlX. Ha OCHOBaHHH 3Toro peSYJIbTaTa B /11/ ClLlJI C~eJIaH BblBO~ o TOM, 
qTO qaCTHUbI, COCTaBRSlDmHe KYMynHTHBHyn CTpYD, OClpa3YDTCSl DHe ~pa • 

.ue~CTBHTeJIbHO, eCJIH 6b1 3TH tlaCTHUbI pox,n;aJIHCb BHYTPH Sl,ll;pa, 
TO aa C4eT HX B3EUfm,neRcTBHR c BHYTpl'JI~epIUBtH HYKJIOHaMH npOHCXO~HJIO 6b1 
OTHOCHTeJIbHOe pa3MblTMe CTPYH H pOCT cp~~ero nanepeqHOrO HMnYJIbCa 
xacr au oniOCHTeJI:bHO OCR CTPYH. W.lteHTHtlHOCTh xaIllKTepHcTHK cTpyR B 
KYUY JIHTMBHblX B3aMMO~eaCTB HH x H8 JIe)'KHx anpax H B USlrKHX a aponsur 
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't
t 

CTOJIKHOB eHHJIX noar aepxaene He,n,aBHO B /12/ na ~cHoBe a.HaJIH3a 60JIee 

oouxpaoro 3KcnepHMeHTaJlLHOrO MUTepHaJIa. 

nJIJI 'nOHCRa KpHTepHeB BN60pa cxeM~ 06pa30B6HHH KYMYJIJITHBH~X 

f\.,npOHOB HecCNHeHHblH HHTepec nn,nCT6BJIJIDT, pe3YJIbTaTbI a.HaJIH38. cTPy3 

B rrpoCTp6HCTB e 4-CROPOCT6J;t' 13/. B Ka4eCTBe ueps p6CCTOJIHHJI B 3TOM 
\ 

npocrpaac rae HCnOJIb3yeTCJI xaaapar pa3HOCTH 4-CROpOCT6H /14/ 

tl~ == _ (~ _ 2{~) 2- = _ (P". _ R: )~:< {!i4-ift:_J. )(27)
me' »1;c p{.,mlt" r;. J 

nnH H3Y4eHHJI X6p6KTepRCTHK cTPyn RBe,neH6 4-CROpOCTD cTpya 

V=·LU.	 (28) 
v'~ 1A.:)2-· 

H HCCJIelOB6HO HHKJID3HBHOe pacnpe,neJIeHHe Q6CTHU no nepeMeHHoH 

(29 )~ ~ - (V-Wk)~ 

nWJl6 06Hapy:s:eHa YHHBepCaJIbHOCT h pacnpeaeaeaas no (/C ,lJ,JIJI 7é
Me30HOB. BH,n ar or c pacnpeae aeaaa npn -6'J::: ~ 4 annpOKCHMHpOB6JICH 

13blpa~eHHeM : 

(30 )F(~,,)A- ~ {- <;:>}; «>"'r 
06Hapy:a:eHH6JI YHHBepcaJILHOCTh H caua cIlopMa paon penaseuxa no tI<: 

Haxo,nJI}CJI B Henocpe~CTBeHHOM COOTBeTCTBHH c npe,nCTaBJIeHWeM o TOM, 

410 06pa30BaHHe 4acTHU B ocracr a 4lparMeHTaUHH MHweHH 06YCJIOBne

HO "rOpJI4HM" HCT04HHKOM. neHCTBHTeJILHO, nerpyaao y6e,nHTLCJI B TOM, 

4TO BeJlH4HHa ~ nponopuaonaasne 3HeprHH 4aCTHI.tbl E"k:'./c:f} 

B c ac reue uenrpa ,mepUHH c TPYH: 

~ ::.2 { (E;~ EJ< -ff"d R)/0ta! mlC ) -1} :::: (Jl) 

=2{ ~et (Ele -A"d fi:.,,)-:LJ ==-2 (é~!InJt: -1).
I'n/C 

3,neCL fttúJ' - sacoa c'tpy H, d;'e-t := é5iL I ~t,i - JIOpeHu-tllaKTop A 
uearpe HHepUHH CTpYH, }3...~ =n-i/4/..~ , - ero CKOpOCTL. EcnH J:8C I 
cMaTpHBaTL CTPYD KaK pe3ynLTaT pacna,na 6~CTpO ,nBHxy~eHcJI CTaTHCTH

}
4ecKoH noac acr exa (nc), TO pacnpe.aeneaae 4aCTHU no E~~ cacr eue , I 

,,~ 
nOKOJI",n,aHHoH rrc npa 60JILWWX Ee-t.J onpeae nae rca 3KcnOHeHTO~: 

F{~)·'"V €Jé-jJ [- E1f' T] . . (32) 

CJIe,noaar eJI'LHo , pacnpea 8JIeHHe no (1y,neT HMeTb BH,n:4
 
~ J?1 } s l z.(JJ)

F(~k)~.eK.t{- (.t +1.) T'" ~UI'(jT/;':d J 

COOTBeTCTBYD~H~ 3KcnepHMeHTaJILHOH annpOKCHMaIJ,HH (30). 

Ilpa onesxe HaKJIOHa pacn peae neuaa no ('~ CJIe,IJyeT HueTL B BH.ny, 

QTO HD60R KpHTepHR OT6Qpa 4acTHU, COCTaBJIJIDmKX CTpYD, HecoBepmeHeH 

113-3a HaHH4HJI 4aCTKQHOrO nepeMeWMBaHHJI B cIla30BoM rrpOCTpaHcTBe npo

.nyKTOB pacrra.na pa3HH4H~X rrc. 3TO npKBo,nHT K HeT04HOCTK B oope,neJIeHHH 

nopeHu-cIlaKTOpa rrc, 06pa3YD~ero CTPYD, H K aHH30TponHH yrJIOBOrO pac

npeaexeaaa QaCTHU BC. U.H. CTpy M. CJIEm OBaTenbHO, npK CpaBH eHHy. (30) 

c (3J) ,nOJI:.tHa cIlHrYPKpoBaTL se peansuaa reuneja Ty pa rrc, a :$t>eKtHBHaJI,..,., 
T3~' cooTBeTcTBYDmaR ,nBHEeHHD rrc c JIOpeHu-cllaKTopoM ~ OTHOCHTeJIL-

HO ueHTpa HHepUHH CTPYH, HaR,neHHoro 3KCOepHMeHTaHLHo. nJIJI peHHTHBHCT

CKHX 4aCTHIJ, 

(J4) .!'r:- (> r::: V-/tP:.:t _ji' T / ~ =;fi- .l/F"L· . 

Ms (J3) cne.nyeT, 4TO HaKJIOH~ pacnpe,neneHHR no ~~ onpe,neJIHDTCH 

MaccaMH qaCTHIJ,: 

.: (/f: >;. / < -ile~' c: h'(;' /m,:	 
(35) 

(35)	 cornacyeICJI c Ha6nil,naeMIAl OTHoweHHeM BeJIH4KH ««;» ,nJIJI 7C- H 

k -MeSOHOB /13/. HeCKOHLKO xyxe OHO BUOOHHJIeTCJI ~JI ~ -Me30HOB H 

A -4aCTHU. 3:r0 CBJISaHO c TeM, \.tTO HeT 04HOCTL 3KCnepHMeHT8JILHOrO 

onpeae neaas IJ,eHTpa HHepUHH CTPYH no-pa3HQMY CRa3b1BaeTCJI sa mexrpax 

peJIJITHBHCTCKHX H HepeJlRTHBHCTCKHX Q8.CTKU. M3 (3J) c ne zyer raxxe , 

4T,0 HCnOlIL30BaHHe BMeCTO -IIC. uacwTa(1HoR nepelleHHoR BVi,na ·dl< =o/P/C) 
npllBano 6b1 K OTCYTCTBHD S8BHCHMOCTH HaKJIOHa CneKTpa He TOlILKO OT copTa 

CTalIKBBaDmHXCH 4aCTHU, HO H OT Macc~ Ha(1JID~eMOR 4aOTHU~. ITepeMeHHa1l 

dlC:. MOrJIa (1u 6JJ1Tb TaKXe HCnOJIL30lflHa ,nlIR aHaJIH3a CTPY~ r 
ltBaHTOB, 

MTaR, pe3YJILTaTY Hccn~OBaHHH a.npOHH~X CTpy~ CBH~eteJILCTBYDI o 

TO)!, x ro pOE,neHHe MeSOHOB B 06JIaCTH cIlparMeHTanHH JI,npl -MHllleHH npo

HCXO,lJ;HT BHe Mpa n px pacnaae "ropaxeã" CTaTHCTmeCKoR noacacz eaa.
~~ 
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§ l~. ªª~l!~~!ill~_~Y~YlH!!HB!!QL~30H.Q06Illi30ª"ªID1~_!!_.Q-º.IYª-ª-Kª1l.:nm!! 
!ilMynJlmªID!!-!!lLQI1~~~ºJ! 

rrO HaweMY MHeHHD, pa3nH4Hye npOneccy, conpOBox~aD~HeCR nOJlBneHHeM 
4aCT~n B 06naCTH ~a30Boro npOCTpaHCTBa, 3anpe~eHHO~ B CTonKHOBeHHH c 
Hyr:nOHOM, MOJ:HO D nepBOM rpydoM npH6nHEeHHH pa3.n;enHT:b Ha TpH KJIaCCa 
B COOTBeTCTBHH e MaCWTadoM Be~4HHY npoeTpaHCTBeHHD-BpeMeHHoro HHTep
Bana, BHYTPH KDToporo npOHCXO~HT BsaHMo,!(e0cTBHe, OTBeTCTBeHHoe 3a KYMY
nJlTHBHblh 3C»eKT.
 

3THM Ee MacwTa60M onpe~enJleTCR H 06~eKT, o KOTOpOM' MoxeT 6b1Th
 
nonY4eHa HH~opuanHJI. TaxaR KnaCCH~HKanHJI npHBO,!(HT K B03HMKHOBeHMD
 
eneAYD~e0 HepapXHH (eM.pHc.2).
 

I. CaMblM "(jblCTpYM" ílBnJl erc a npouecc r ny60KoH eynpyroro KYMY nJlTHB
nor o nem oa-aaepnor-o ( lA )-pacceRHHJI. B CHCTeMe nosoa a~pa. eMY
 
COOTB8TcTByeT HHTepBan 115,16/
 

l: _~ 1; /llm,A/ X ~ ~ 1. ~Mo é.c ~AI (36) 

("l./V' - pa~MYc HYKnOHa). Ilpa 60nhWHX X <l>oH OT BTOpM4HblX 3<ppeKToB 
OTCYTcTByeT, M.npOnecc onpe~enJleTCJI TonhKO CTPYKTYPHO~ ~YHKnMeP. ~pa 

B MOMeHT pacceaaaa aenrone . Cne~ OBa rexsao , B ~aHHOM c'.ny4ae KYMynHTMB
H~R 3~eKT MoxeT 6b1Th CBH3aH nMWb c ~nYKTyaTHBHblMH orKnOHeHHRMH napTOH
nor o cnearpa "xoxomoro" aapa OT napronaor-o cnesr pa CB060~HYX HYKno-
HOB. J 

B 117,18/ nOKa3aHO, 4TO Mo,!(en~, B KOTOpblX OTo~4He CTPYKTYPHblX 
~YHKnHP. JI~pa OT crpYKTypHblX ~YHKnH" cBo6o~HYX HYKJIOHOB MOTMBHpyeTcR 
~nYKTyanMJlMH HYKnoHHblx creneaeã CB060~Y B aape , ae y~oBneTBOpJlI}T 

KpHTepHD·BHYTpeHH~ cornaCOBaHHOCTH exeMbI. 
'raM :le (B /1'1,18/ ) c<l>0Il4YJlMpOBaHa Mo~enb !pnYKTyaIUf~ uaera 

"cocexaax" anepnsx HYKnoHoB aenocpexc raenao aa napr oanou YPOBHe. 3TH 
<f!nYKTyanHR ae 3aTpaI'MBaDT acer o seaecr se H3MeHRIJlI\HX CBoR uaer HYKno
HOB. KpOMe Toro, OHR MorYT ocymecTBnJlThCR, Kor,!(a HYKJIOHbI HaXO,!(RTCR 
Ha B3aMMHblX paCCTOJlHHJlX, xapaKTepHblX ÃnJl OCHOBHoro COCTOJlHMJI R,!(pa. 

i Cne.n;oBaTenhHo, HeT He06xo,I(MMOCTH ,n,m OJH HTenbHO npexnonarars HanH4He 
ICHnhHblx <f!JIYKTyanHH Be}.M4~HbI paCCTOJlHHR Mex,!(y HyKJIOHaMH. 

KOHKpeTHo, MexaHH3M <flnYKTyanHH nBeTa COCTORT B 3aXBaTe 
KBapKOM, 06na,!(aD~HU 60nbWHM X , rnDOHa, TaKxe c 60n:bWHM X 
HO npHHaÃJ1em~ero "coce,!(H6YY" HYKnOHY. B pesyn:bTaTe KBapK npaoope
raer X :7 I, TO e cr s CTaHOBHTCJI KyuynSlTHBHlAY, a MeJt,!(y "oKpà.weHHblMH" 
HYKnOHaYH - nap]HepaMH ne 06M~HY - HaTHrHBaeTCR nBeTOBaJl cTlYHa, cpe~

HRR	 AnHH'" KOTOpO~ nopaaaa .e ~ O,25 ~Y, a. aaepraa iS t
 
( ~ ~ O,7-1 1'3B/~M).
 

OU;9HKa BepORTHOC'l'R ~ HYíiJIOHY OKaSaT:bCH B oKpam8HHOM COCTORHKH, 
;',} He npoTHBope4a~aJl ~aHHlAM ao EMC-3~eKTY B npHMWKaDmeH 06nacTH .. 0,6 s- }( :f r (nony4eH8 cOBueCTRO c D. E.IIpHnenCKHM), npHB O~HT K 3Ha

~eHHD P2 ~ 1%, cna60 3aBHCJlmeyy 01 A. 3aueTHU, KCT8TH, qTO np" 3TOM 
I P o"'/'.. .:e	 ~ 3 M3B. OqeBH,!(HO, 410 raxoe 3Ra4eHHe 3!WeKTHBHO~ 3H~p

Ll rHH ~J1YR~yanHH He Ko~eT npHBeC1H K "3HepreTH4eCKOVY KPH3HCY", K npoO
JIaM9, C	 KOTOpO:a CTaJIKHB8.BJ.l'CíI MO,lJ;e.mI '/1-3,28/, TaK KaR OHO 

! 
~ 

I 
I} 
'I 
\I 
li 
. f 

I

I 

I
! 

( 

~ 
i 
I
 
I
 

CD ItA -I'+X 

(D<P/ll,I,(,A)+A . 

--h 

@<I,P, A) + A-

-(p,n,f)+X 

PRc.2.ITOHCH8HH8 K KHaccH~R KYMY~TRBHax a~8KToB B COOTB8TCTBHM 
c R8papXH8í! npOCTpaHCTB8HHo-BpeM8HHIlX WiT9pB8JIOB 
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MaJIo H HaxO,IUiTCSI 
JI,IJ;8pHbIX rrapaM8TpOB. 

TaKHM 06pa301A, 
CTaHOBHTCiI B03MOXHHU 

B03HHKHOBeHHe B i1~pe 

B npsnenax TO'l!HOCTR oripe,IJ;eJIGHIDl rJI06aJI:DHHX 

rJly60KoHeynpyroe KYMYJlilTHBHOe .tA - pacceaaae 
6JlaroÃapil ~nyKTy.aUHH UBeTa, o6eCrre~BaIDmeR 

oco60ro 06~eKTa - KYMYJlilTHBHOro KBapKa B CHCTe
Me ~BYX CHJlbHOB3aKMo~eRcTBYDmHX OKpameHHHX HYKJlOHOB. 3TOT 06DeKT
 
xapaxrepaaye TCiI napaaerpaaa.
 

(37)
x>.J. rz:-~ i/~.j .E;::::..1%.I 

TaKHl4 06p830M, é'A- InCC eaaae i1BJlReTCSl HCT04HHKOM HH41 0 :PAm
UHH 06 oco~eHHocTRX B nOBe~eHHH napToHHHX cTeneHe~ cBodpÃH ~OJlO~HHX 

i1~epHHX CHCTeM (napauer pa '(37) H npOH3BO~Hble OT HRX). BMeCTe c TeM, 

ORO co~epXHT ~OnOJlHHTeJlhHHe CBe~eHHR O CTpYKTypHO~ ~YHKUHH rJlDOHOB 
B HYKJlOHe, OÍ KOHKpeTHOro BHÃa K?TOPO~ cymecTBeHHO 3aBHCilT HHTeH
CHBHOCTb ~ ~OpMa ~nyKTyaUHH UBeta B R~pe. 

Ií , Bo ne e npO~OJDrHTeJlDHHM i1BJliIeTCR npoc rpaac raenxo-apeaennuã 
HHTepBaJl ~JlR npouecca MHo.eCTBeHHoro poxÃeHHR ~pOHOB B R~epHoM 

BemeCTBe B npeÃeJlliHoM c~qae, cooTBeTcTBYDmeM cxeMe coOHpaHHiI HYKJlO
HOB B e,nHHYD KOI.m~YH~-CHCTeYy c /4/ . B nOM npouecc é ÃJlHTeJIbHOCTb 

.	 B38HMo.net"tCTBHiI, npasoaaaer-o K o OJE. 30BaHHI> CHCT eMH, H3JIyq8Dme~ KYMY
JlRTHBHblR Me30H, onp eaanaerca ~JIHHOR "COOHp8HHSI" H COCTe:BJIReT BeJIHqH
HY n 0PR,lUt8.: 

(38)/.; /c ~ 29SJ 1 ~ . 

HueHHO 3TOT MeX8HH3M ÃOMHHHpyeT npH po~eHHH KYMYJISlTHBHYX Me30HOB
 

npH CTOJlKHOBe~HH'4aCTgu H RÃep c R~paMH. COrJI8CHO TepMHHOJlOrHH ~H

BOm pa60TH OH OTHOCHTCR K cxeue 2.
 

B npoTHBonqm lrHOCn, tA -pacceaaan, i1BJIRDllteMYcSI cpe.ac ra ou HC
CJle~OBaHHiI XOJlO,llHHX KBapK-a,llpoHHHX cacr es , Ic.. /1- " fiJ"/ 
CT0JlKHOBeHHR .npe.nocTaBJlRDT JlOnOJIHHTeJIbHble B03MOxHOCTH JlJIR H3Y4eHHH 
CBO~CTB "ropSl4Hx" 06DeKToB - KC. rJl06aJIbHHe xapaKTep~cTHKH KC 
~OBOJlbHO nOÃp06HO 06cyx,lleHbl B /20/ • O~HHM H3 Hav.OOJlee nOKa3aTeJILHblX 

npauepoa HOB o~ BallHoR HH;flopwaUHH I BHTe KaD'e~ H3 KYL4Y JIRTHBHOro 3!f4leK
re , i1BJl~eTCR oueuxa BpellleHH -z:'c. (014. /4 ) pa3BHTHiI ,llHCC"naTHBHllx 
npo~eCCOB B KC H 3aBHCHMOCTh 3Toro BpeMeHH OT ee MaCCH S paMKaX 

MO~eJlH C06KpaHHR. 3TOT napaueTp xapaKTepH3yeT aeCbMa TPY~HYD ÃJlR 
H3yqeHHiI'CTa~HD pa3BHTHR MHOJeCTBeHHoro poz.neHHSI. - nepexoa 3Ha4HTeJIb

HOa ,llOJl~ KHHeTH4eCKO~ 3HeprHH CTOJIKHOBeHHR 4aCTHU B 3HeprHD B036y~e
HWR ~eTHoro nOJlR. 

Bonpoc O uexaHH3Me ÃHCCHnaUHH 3HeprHH B a,llpOHHblX npouecca.x
 
HMeeT OTHomeHHe K 06meA npoOJleMe CTOXaCTH3aUHH ÂBHEeHHR B nOJlHX
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'1 flHra-MHnJICa. He HCKJID4eHO, 4TO HMeHHO 3TH npoueccbI HBJlSlDTCR HaHOOJlee
 
i
 y,n,OdHI& 06DeKTOM npxpoaa , na KOTOpOM MOEHO npoaepar s pe3YJIbTaTbI npo

BO;J;HMbIX B pauxax ,naHHO~ npocnexs "TeOpeTH4eCKHX HCCJIe,llOBIlHH~. B caMOM 
.n.eJIe, B pa60Tax /20,211 C,lleJIaH BblBO~ o HeycToA4HBOCTH ~B~xeHHR B 

HHr-MHJInCOBCKMX CHCTeMax B KBa3HKJIaCCH4eCKOM npe,n,eJle, 4TO npHBO,llHT R r
 croxacr H4HOCTH. Pac cM8TpHBaSl KC B MOMeHT 00pa30BaHHR KaR UBeTHYIl rpyc


KY HJlH CTpYHY, HaTSlHYTYIl MeJ:~ napoA UBeTHHX oO~eKTOB c 3HeprHe~ 

OTHOCHTeJlllHOrO JJ.BHXeHHH M , MOXHO C4HTaTb, 4TO ~EHEeHHe B TaRDa CHC
r eue KBa3HKJlaCCH4HO, KOr,lla "l./VI zn7J , r,lle h >:>.J.. ,a~.:= c.i 
paCCTOilHHe M6I~ QBeTHblMH 06DeKTaMH B MOMeHT BpeMeHH 1t OT Ha4aJla 

• I 
B3aHMo~eRcTBHSI. B COOTBeTCTBHH c /4/ Cpe,ll,Hee BpeMH pa3BHTHR HeoOpa\ 
THMblX ,lUi"ccHnaTHBHblx n poueccoa B KC paaao e: ~Z;o /..M . Onpe.neJleHHOe'.
 
H3 conOCTaBJIeHHiI c 3KCnepHMeHTOM 3Ha4eHHe '(;'0 I:: 2 r3B/~M/C /40/
 

COOTBeTcTByeT n s» 10. 3TO oaaaxa er , 4TO B KX,ll. KaK 4B.CTHOM CJlY4ae
 

nOJIiI flHra-MHJInCa, CTeneHb KBa3HKJlaCCH4HOCTH ,llBHXeHHR, npu KOTOpoR
 
B03HHKaeT CToxaCTK4HOCTb, xapaKTepH3yeTcR KsaHTOBblMH 4HCJIaMH nopR,llKa
 

10. 
lli. HaKoHe~, nOCJIe~HHR B HepapxHH BpeMeH B3aHMoÃeRcTBHR KJlaCC 

KYMYJISlTHBHblX npoueccoB BKJID4aeT B ce6R 00pa30Ba~He KYMYJlHTHBHblX npo

TOHOS H ~parMeHTOB. HanH4He CHJlbHO~ A-3aBHCHMOCTH HX .ce4eHHR CBHJleTeJlb
CTByeT o TOM, 4TO 06.naCTlJ lPOpAHpOBaHHR Cl.iCTeM, H3JIY4aDIltHX TaKHe 4aCTH

I.J;1I, - rrop5J,1U<a paSMepOB .fJ)J;ep.3TH rrpo:u;ecclI paSBHBaIDTCR B .H,IJ;epHOM BemeCT
ae n OCJIe npoxoxaes HR CTa~HH MHoxeCTileHHoro' pOlEJleHHR H npe~CTaBJlRI)T 

c060R "OTBeT" anpa na pe8JlH3aUHll B HeM "6HCTpblX" B38HMo:neRcTBHR, BblIn
mllmH~CR B 06pa30BaHHH H pacnaae "'I:enJIHX" OapHOHHblX no.nCHCTeM - EJIC. 

MOEHO ,llYMaTb, 4TO 06pa30BaHHe Erre B R~pe - TaKEe pe3YJlbTaT npo~ 

RBJleHHiI UBeTOBblX CHJI. B caMOM ,llaJIe, BepORTHOCTb ~JIYKTyaQHR useTa 
B'O 3dyx,ll,eHHblX HYKJIOHOB OT~a4H, OK8saBWHXCR K TOMY xe B 30He R,llpa c 
nJlOTHOCTbD, n peBblmallme R HOpMaJIbHYll (CJIe,llCTBHe npoaeaaero B ~pe 

"6HcTporo" nponecca), ,llOmlHa CHJlbHO B03paCTH H HaMHoro npeBblCHTb 3Ha
xeuae .F:. B (:n). 3TO ,llOJIXHO asaaars "HaJIHnaHHe" (HJIH cocapanae) na 

HYKJIOHbI OT~a4H HeKOToporo 4HCJla' OKpameHHblX R~epHblX HYKJIOHOB. HHHMH 

CJlOBaMH, 06pa3yeTcH MHor06apHOHHaR CHCTeMa, 06JIa,llaDtnaR HeKOTOpYM HM

nYJlbCOM H xHBy~afi B Te4eHHe KOHe4Horo BpeMeHH.
j 3KCnepULteHTaJlbHHe YKa3aHHiI na peaJIH3aUHD mc B /,IJ· H AA
i B38HLlo;r.eRcTBHilX nOJ\Y4eHbI" B /22,23/ • ..I 

O~HoR H3 B03MoXHocTeR pacna,n,a EflC RBnHeTCR H3J\Y4eHHú ell 

KYMYJIlimBHO ro HYKJlOHa HJIH ~parMeIlTa. 

!I ilpHClJlHEeHHaH MO,lleJlbHaR p'eaJlH3aQHiI onHcaHHoR Bblwe KapTHHbI C~OPMY

J\ JlHpOBaHa B /24/ • CneAYH / 247, CetleHHe BblJleTa 3THX npOJlYKTOB MOXHO 

-t 

I 
npH6JlHXeHHO 3anHcaTb B BH.ne: 
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E	 d 3rr/ a? ' -=-0;11 AI~ ;;-x-Á (XI fi)- (39) 

3~ecb ~A - CeqeHHe a~poH-R~epHux B3aHMo~e!tcTBHa, JV - qRCnO HYK
nOHOB HHHUHaTopoB (HYKnoHoB OT~qH), KOTopoe MQXHO CBR3aTb c HadnD~ae-
YUM 4HcnOM " g... "-qaCTHU. "Fn - BepoHTHoCTb co6HpaHHH n: HYKnOHoB 
B, mc: 

Fi::: /;, (aA'/Vl7e~ (-aA'h). 
(40) 

B npHHRToM npH6nHxeHHH ct - napaueTp Mo~enH, He 3aBHCHmH~ OT 3Hep
rHH, MaCCH H copTa HaneTélDme!t 4aCTHUH. 3rOT napayeTp xapaKTepH3yeT 
HHTeHCHBHOC Th "38.nHnaHHH" HYKnOHOB B e,ll,HHYll me. B KaqeCTB e 
1-", o , P.L ) MOXHO H~nonh30BaTh sspaxenae , ocaoaaaaoe na Mo.n:enH 
npo.n:onbHoro ~a30Boro 06~eMa. fi3 (39) BHTeKaeT, 410 A-38.BHCHMOCTh 
Kax.n:pro nocne.n:yvmero 4neHa B 3TOM BHpaxeHHH OTnM4aeTCH OT A-3aBHCH
MOCTH npe.n:E:l.n:y~ero aa lllaKTop A'/3 (CM. (40) ). IToCKonbKY HHJl(HH~ npe
~en CYMMHpOBaHHR B (39) YBenHq~BaeTCH Ha e.n:HHHUY c YBenH4eHHeM Maccu 
tlJparMeJlTa Ha O.n:HH HYKJIOH, A-SaBHCHMOCTh CetIeHIDI oÓpaSOBa.Hl1H lÍJparMeH
TOB YBenwIHBaeTcH npa nOM npH6nH3H'renbHo aa lPaKTOp A '/3. fiMeHHo 
TaKaH 3aKOHOMepH OCTb OTMe4eHa /25/ npa .aaaaaae 3KCnepHMeH ransnax 
~aHHblX. IIo ToR xe npH4HHe npaxepao H8 tlJaKTop Ar3' aoapacraer H A
3aBHCRMOCTb CetIeHHH 06pa30BaHHR npOTOHOB npH nepexo.n:e K Ka~OMY cne
.n:YDmeMY nopH.n:KY KYMynHTHBHOCTH. 3KCnepKMeHTanhHhle .n:aHHHe /26/ He 
npOTHBOpe4aT M 3TOMY cne.n:CTBHD. C nOMOmbD BhlpaxeHHH (14) y.n:aeTcH 
y~oBneTSopHTenhHó onHcaTb TaKxe HHBapHaHTHhle ce4eHHH AnH npoToHoB, 
nonyqeHHHe B /26,27/ • 

nanhHe~illee H3Y4eHHe oco6eHHocTe~ ~OpMHpOBaHHH H pacna.n:a ErrC 
npencrasnaer HeCOMBeHHH" anrepeo , TaK KaK OHH CBH:E.HhI c npOHBneHHeM 
UBeTOBhlx c Hn. 

TaKHM 06pa30M, coraacao paCCMOTpeHHOll 06me~ KapTHHe, RCnOJIh30Ba
HHe COBp eMeHHHX npeacreare HH!! o CTPYK rype a.n:pOHOB lIf xa paxrepe 
UBeTOBblX CHJI (y.n:epJmHHe UBeTa) orxpsaa er nYTb K HHTepnpeTaUHlIf pas-. 
nllf4HhlX KYMYJIRTHBHhlX 3~eKTOB Ha e~HHoll OCHOBe. 

IlpH 3TOM, KaK OTMe4aJIOCb mme, KYMynHTHBHoe Me30Ho06pasoBaHHe 
eCTeCTBeHHO CBR3HBaTh c BOSHHKHOBeHHeM ropH4Hx ~pOHHhlX CHCTeM, Be
meCTBO KOTOp~X COCTaBnHeT CHJIbHOB036yx.n:eHHaH KBapK-rJIDOHHaH nnaSMa, 
pa3BHBaD~HCR B YCJIOBHHX HHTeHClIfBHoR CToxaCTlIf3aUHH H ~HCCHnaUHH. 

AB\OPhl npHSHaTenbHbI A.M.EaJI~HHY, M.r.MemepRKOBY, r.A.TIeKClIfHY 
H .n:PyrMM Y4aCTHlIfKaM ceMHHapOB B nT~, ITB3 H nETA OHHM, il~B3 (npOTBHHO) , 
MT3~, (llTM AR CCCP HM.A.(ll.Mo@Je, M(llB3 AR KasCCP (A.m~a-ATa) sa OÓCYJK
~eHHe paccMoTpeHHHX np0óneM. 
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rony6RTH~KoBa E.C •• KanHHKHH b.H •• WMOHHH B.n. P2-86-183
 
O KpHTep~RX B~6opa cxeM~ KYMynRTHBHoro Me30Hoo6pa30BaHHR.
 
Ka~eCTBeHH~~ COCTaB KYMyn~T~BH~X aAPOHOB; aHanH3 xapaKTepHCTHK
 
'a~poHH~X	 CTPY~; KnaCCH~HKa4~R KYMynRTHBH~X np04eCCOB 

B AononHeH~e K YCTaHOBneHH~M HaMH paHee Kp~TepHRM. KOTOp~M Aon~H~ YAOBneT
BOpRTb TeopeTH4eCKHe cxeM~ KYMynRTHBHoro Me30Hoo6pa30BaHHR. paCCMoTpeH~ ABa 
Hoa~x. nepB~~ Tpe6yeT cornaCOBaHHR c 3KcnepHMeHToM onHcaHHR Ka4eCTBeHHoro 
COCTaaa KYMynHTHBH~X Me30HOB 'pa3nH4H~x COpTOB. BTOPO~ - npaBHnbHoro BocnpoH3
BeAeHH~ xapaKTepHcTHK KYMynRTHBH~X aAPQHH~X CTPY~. nOKa3aHo. 4TO o6a KpHTe
pHR YAoBneTBopR~TCR cxeMo~. npeAnonara~e~ o6pa30BaHHe HaneTa~e~ 4acTH4eH 
ropR4eH aAPoHHO~ cHcTeM~. pacnaAa~e~cR 3a npeAenaMH RApa. 06cY~AaeTCR MecTo. 
3aHHMaeMoe npo4eccoM KYMynRTHBHoro Me30Hoo6pa30BaHHR, B o6~e~ KapTHHe KYMynR
THBH~X 3~$eKTOB, nocTpoeHHOH B COOTBeTCTBHH c HepapxHeH. BenH4HH npocTpaHcT~ 

BeHHo-BpeMeHH~x HHTepBanOB, xapaKTepH~x AnR nenTOH-RAepHoro. aAPOH- H RAPO
RAepHoro B3aHMoAeHcTBHH, a TaK~e AnR 1I0TBeTall RApa Ha I1pOWeAliIHe B HeM 6~CT
pble npo4eccbl. 

Pa60Ta aunonaeaa B Jlaõop aropaa TeopeTH4ecKOH ~H3HKH m-Hl~. 

TIpenpKHT OÕhe,IJ,HHeHHOrO IUfcnrryra JlJJ.epHhIX HCCnelJ.OBaHHií.llyõHa 1986 

nepeBOA T.~.nYM6pa~c 

Golubyatnikova E.S .• Kal inkin B.N.• Shmonin V.L. P2-86-183 
On Criteria of the Choice of a Scheme of Cumulative Meson Production. 
Quantitative Composition of Cumulative Hadrons; Analysis of Characteristics 
of Hadron	 Jets; Classification of Cumulative Processes 

In addition to the establ ished by us earlier criteria which are to be 
applied to theoretical schemes of cumulative meson production, tWQ new cri 
teria are considered. The first one requires the accordance between experi
ment and description of qual itative composition of cumulative mesons of dif
ferent types. The second criterion requires the correct reproduction of cha
racteristics of cumulatlve hadron j e t s . It is shown that to the bo th cri 
teria satisfy the mechanism that assumes the production, by an incident par
ticle, of a hot hadron system decaying usually beyond the nucleu? We analy
se what is the status of this process in the general plcture of cumulative 
effects constructed in accordance with the hierarchy of space-time intervals 
characteristics of lepton-nucleus, hadron- and nucleus-nucleus Inte~actions 

and of the nucleus "r'es ponse" to fast processes occuring. 
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