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1. BBE,UEH11E 

Borrpoc O MHorOKBapKOBhIX· B3aHMO,ll;eHCTBHRX 6bIJI nOCTaBJIeH Y)Ke 

,ll;aImo / 1/ . Ilosnaee crana <pOpMHpOBaThCH npe,ll;CTaBJIeHHH O cyutecraoaa

HHH B anpax MHorOKBapKOBblX CHCTeM, np006pa30M KOTO~bIX MO)KHO na

3BaTb <PnYKTya.u;HH anepaoá nnOTHOCTH ,UJ1.BnoXHHueBa 2/. n03TOMY, 

cnenya Tpa,z:J;HUHH 3THX pa60T 13-5( Mbl naasraaevr anecs MHOrO"BapKOBhle 

CHCTeMbl "<PnYKTOHaMH". <I>JIYKTOHbl - 3TO HeCTa6HJIbHble 06õeKTbl, KOTO

psre npORBJIRIOTCR B peaKUHRX C MaJIblM aper-renesr B3aHMO,ll;eHCTBHR. 3TO 

KYMYJIRTHBHhle anpon-anepasre npoueccst C 60JIblllHMH 3HatIeHHRMH MaClll 

Ta6HOH neper-reanoü X » 1, a TaK)Ke yrrpyroe H r-nyfioxoueynpyroe paccea-

HHe JIenTOHOB R,ll;paMH C 60JIblllHMH nepenaansrsra HMnYJIbCaMH: Q2» 

1/ 6 / »1 r3B 2/ c 2 H X» . B KHHeMaTHtIeCKOH 06JIaCTH, X < 1, Q 2 < 
< 1 r3B 2/c 2, B TaKHX npoueccax OCHOBHYIO pOJIb nrpaer HYKJIOHHaR KOM

nOHeHTa anpa. C pOCTOM Q2 H X CTaHOBHTCR 3aMeTHOH pOJIb <PJIYKTOHOB, 

H B npezrene Q 2» 1 r3B2/c~x» 1 HX BKJIa,n OKa3bIBaerCR ,ll;OMHHI1pylO

llUiM. O,ll;HaKO npaxraxecxoe HCCJIe,ll;OBaHHe c.PJIYKTOHOB aarpynaeao no PR

,ll;Y npmaa. ,UeJIo B TOM, qTO B JIenTOH-R,ll;epHbIX npou,eccax OCHOBHOH 3KC

nepar-rearansnsrà MaTepHaJI HMeeTCR B 06JIaCTH Q 2 "" 1,5 78 r3B 2/ c 2, 

X == 1,3 71,4 17 -9 I, rne axnazrsr <PJIYKTOHHOH H HYKJIOHHOH KOMnOHeHT 

OKa3bIBaIOTCR cpaBHHMbIMH. n03TOMY W1R H3YtIeHHR CTPYKTypbl H ,ll;HHaMH

qecKIDC. CBOHCTB <PJIYKfOHOB aeoôxonasr rutarem.nsrã yser anepasrx 3<p

cPeKTOB, B nepBYIO onepens - peJIRTHBHCTCKoro <pePMH-,lJ;BH)KeHHR caMHX 

HYKJIOHOB'. B :KYMYJIRTHBHbIX anpoa-anepasrx peaKUHRX 3TOH TP'Y,ll;HOCTH 

HeT, 3.n.ecb .n.OCTHrHYTa 06JIaCTb X ~ 3, rne Y)Ke Bl1..nHbl <pJIYKTOHbl H3 4 HY

KJIOHOB (12 KBapKoB) 110 • 111 H BKJIa,nOM peJIRTHBHCTCKoro <pePMH-,ll;BH

)KeHIDI HYKJIOHOB MO)I{HO npeHe6peqb / 6 • 12/. OAHaKO B 3TOM CJIY1lae aecs

Ma CJIO)KHOH np06JIeMOH RBJIReTCR yxer B3aHMo.n.eHCTBIDI BTOpWlHbIX qaCTHU 

B KOHeqHOM COCTORHHH, Be3 aroro ysera B03HHKaroT npaauarraansasre 
TJJY,ll;HOCTH B mrreprrperauaa HeTp:HBHaJIbHOH 3aBHCHMOCTH CeqeHHH OT aTOM

noro HOMepa anpa-srauiean 16. 21 H 06õRCHeHHH OTHOCHTeJ1bHOrO BbIXO

na pa3HOrO rnna KYMYJIRTHBHbIX qaCTHu,/13. 14/. B ueJIOM aexoppexr

HOCTH yxera "azrepaor-o <pOHa" npHBO)l.RT K 01llH6KaM KaK B asraonax 
O noneneaaa CTPYKTypHbIX <PYHKUHH azrep H HYKJIOHOB, TaK H B 3HaqeHIDIX 

BepORTHOCTH <PJIYKTOlllibIX KOH<pHrypaI1,HH B anpax, a rrorryuaevrsre B pane 

pa60T CHJIbHO 3aHIDKeHHble HJIH aaasnueansre BepORTIiOCTH Bbl3bIBaIOT 

ecrecraeansre aorrpocsr no nOBO,ll;Y npaaoxrepaocra BBe,ll;eHIDI caMHX cPJIYK

TOHOB KaK MHoroKBapKoBbIX CHCTeM. 11 Bce )Ke H3 cOBoKyrrnocTH aHaJIH3a 

HMelO1l.U'iXCR ,ll;aHHhIX Y)Ke ceÜtlac MO)KHO ,ll;eJIaTb 3aKJIlOqeHIDI He TOJIbKO 

o Macce HJIH qHCJIe HYKJIOHOB BO <pJIYKTOHe, HO H O ero BHYTpeHHeH CTpYK


TYpe.
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3neCb HaH60JIee anrepecasrã BOnpOC COCTOHT B TOM, HaCKOnbl<:O pas

MOpO:>KeHbl ~eTOBDIe CTeneHH cBo60nDI BO ePJIYKTOHe: JIH60 OHH COCTOHT 

H3 k CHJIDHO CKOppeJIHpOBaHHbIX 6ecUBeTHDIX KBa3HQaCTHIJ; - HYKJIOHOB 

li I..J;BeT TaKHM 06pa30M IIOJIHOCTbID 3aMOp0)l<eH B CaMHX HYKJIOHax, JIH60 

<PJIYKTOH nOJIHOCTbID pa3MOpOiI<eH H npencrasnaer C060H "KBapKOBYID xa

rny", JIH60 HMeeT MeCTO npOMeiI<YTOtIHDIH CJIYQaH, xorna IJ;BeT BO ePJIYKTOHe 

pa3MOpOiKeH tIaCTlflIHO. 

HHiKe B paanene 2 Mbl 06CY.IlHM sonpocsr xoppexraoro BblneJIeHHH 

BKJIa,n;a ePJIYKTOHOB B rnyõoicoaeynpyr-ax H KYMYJIHTHBHbIX npoueccax, 

B pasztene 3 õyner npOaHaJIH3HpOBaHa B03MO)J(HOCTb orrpeneneaaa IJ;BeTOBoH 

CTPYKTYPbl ePJIYKTOHOB. 

2. BbI,UEnEHHE <1>J1YKTOHHhIX KOMTIOHEHT 
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HOB asrõpaao B aane HepeJIHTHBHCTCKOH raYCCOBCKOH BOJIHOBOH ePYHKIJ;HH, 

BocnpOH3BO.IlHI.I..J;eH CPMHeKBMpaTlillHblH panayc neãrpoaa. 3ePePeKT perta

THBH3aI..J;l1H B 3TOM CJIYtIae npeaeõpexcasro MaJI / 4/. 

B 06JIaCTH X ~ 1 COrJIaCHe c 3KcnepHMeHToM nOCTHraeTCH TOJIbKO 

npa BKJllOtIeHHH nOnOJIHHTeJIbHO 6-KBapKoBoro ePJIYKToHa B JJ;eIÍTpoHe. Co

OTBeTCTBYIOI.I..J;aH n06aBKa paCCtIHThIBaeTCH KaK HHBapHaHTHOe cesenae oõpa

30BaHIDI 11 -Me30HOB aa ePJIYKTOHe. B naHHOH peaKIJ;HH 3TO npouecc ePpar•MeHTaI..J;l1H ePJIYKToHa, cesenae rcoroporo npOCTO CBH3aHO c pacnpeneneaaesr 

aanearasrx KBapKOB <PJIY K TOHa / 12, 16, 17/: 

+ +3 fe-+ 11 ff-+ 11d a = PE + -+ _ C(x) q vi rf (x), (1)
 
11 dP11+
 

rne C (x) -nJIaBHaH ePYHKI..J;IDI x· 

N-+11+
 
C(x):::: p / qV/N(x) ::: const npn x 2: 0,3, (2)
 

N-+11+ 
P - HHBapHaHTHOe ceseaae nHoHo06pa30BaHHH na H30CKaJIHpHOM HY-

KJIOHe, a qv/N (x) - PlcnpeneJIeHHe xaapxa B HYKJIOHe. TaKHM 06pa30M, 
D-+11 u 

nOJIHOe CeQeHHe p ecrs cYMMa BKJIanOB HYKJIOHHOH KOMnOHeHTbl 

fi D -+77+, paccsaraaaoã c YtIeTOM ePepMH-nBH:>KeHHH, H ePJIYKTOHHOH KOM

rronetrrsr, CYI.I..J;ecTBYIOI.I..J;eH B neürpoae c BepOHTHOCThIO P D : 

+ 
+ d3 D-+11 + +
 

D-+ 11 == -.L E + a = (1 _ P ) - N -+ 11 + -!.. P p f f -+ 11
 (3)P 2" -+ DP 2 D 
dP 11 + 

Pacnpenerreaae KBapKoB BO ePJIYKTOHe 6bIJIO B3HTO B Bu,ne 

k Yk -- f q vi f2 (x) = A v(l - x) / ,lx; Y = 3 + 6 8 (k - 1) ; 
k 

(4) 
k

A = 3kr(Yk + 3/2)/[r(1/2)r(Yk + 1)],v 

rne k - õapaoaaoe tIHCJIO ePJIYKTOHa. TaKHM 06Pa30M, BKJlaJ]; ePJIYKTOHOB 

B nOJIHOe cexeaae 3aBHCHI' OT JJ;BYX BeJIHtIHH: napavrerpa 8 f H aepoarao

CTH P D • Pe3YJIbTaTbl HX nOnrOHKH non 3KcnepHMeHT noxasaasr na pac.L, 
KpHBaH 3. Jlyxuree COrJIaCHe norrysaerca npa 8 f = 0,58, P D = 0,05. Ilpa 
3TOM pesyrrsrar OKa3blBaeTCH nOBOJIhHO YCTOHtIHBbIM. ,lJ;eHcTBHTeJIbHO, eCJIH 

aHaJIH3HpOBaTb TOJIbKO 06JIaCTb 60JIblllHX. x (x::: 1,,6 -:-1,8), TO COrJIaCHe 

C 3KcnepHMeHTOM MO/KHO nOJlYtIHTh H npa ztpyrovr aaõope napar-rerpoa 

npa MeHDweH BepoHTHocTH P D (P D S 0,01) H O,I:UlOBpeMeHHO 60JIee 

MHrKOM pacnpeneneaaa q v/le( x) aa CtIeT YMeHbllleHHH -8. f (8 '.< 0,2) . 
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Rf 1 RN 

Puc.Z. OmOCUTe.tlbHbIÜ 8KIlaO HYKIlOHHOÜ 

U 6-K8apK080Ü KOMnOHeHT 8 CeIJeHUe peatc

1.00 

14UU.0.75 

0.50 O,lJ;HaKO B 3TOM crrysae CYMMapHaR KpH

BaR 6Y,lJ;eT HMeTb rnyõoxaã nponan 
B 06JIaCTH X == 1, tITO nporasopesar0.25 
3KcnepHMeHTY (KpHBaR 4 na pac.L) . 

PHc.2 anrnocrpapyer OTHOCHTenb
0.00 HhUi srcnan HYKnOHHOH H <pnYKTOHHOH

0.2 0.6 1.0 1.4 1.8 
KOMnOHeHT: 

X 

_ - N-+1T +/ D-+1T+
RN - P P ; RrP= 1- RN" (5) 

BH,lJ;HO, tITO B 06nacTH 0,8 .S X .S, 1,2 OHH cpaBHHMhI. BhlCOKaH TOllHOCTb 

H3MepeHHH B 3TOH 06nacTH n03BOJUIeT aaanexars HH<popMaUHlO o <pnYKToH

HOH KOMnOHeHTe npa ycnonaa npaBHJIbHOrO pacsera <pepMH-,lJ;BIDKeHIDI HY

KnOHOB. Ilpeaeõpeaceaae HM HnH HcnOnb30BaHHe rpyõsrx MO,lJ;eneH THna 

<pepMH-cTyneHbKH liJIH raYCCOBCKoro pacnpeneneaas npHBo,lJ;HT K aeoõxo
,lJ;Hl\10CTH CHJIbHO sansnuars npar-recs <pnYKToHHOH KOMnOHeHThl P D - AO ne
CHTH H õorree npOIJ;eHTOB, tITO, BH,lJ;HMO, MaJIOBepOHTHO. I1TaK,oKa3hIBaeTcH, 

tITO BepoHTHoCTb 6-KBapKoBoH npasreca B ,lJ;eHTpOHe COCTaBnHeT 3-6%, a 3TO

MY 3HatIeHHlO cooTBeTcTBYeT nnonae onpeneneaaaa <popMa asmynscaor-o 
pacrrpenenenaa KBapKOB BO <pnYKToHe. BnH3KaH BeJUNHHa P D ::::: 3,5% 
norrysaerca Ta}()Ke H3 aHaJIH3a <popM<paKTopa ,lJ;ei:frpoHa npn 60JIblllHX Q 2 

C yqeTOl\1 mcnana HYKnOHHhIX, Me30HHhlX H 6-KBapKOBhIX creneaeã cB060

,lJ;hI/ 18/ . 

TeOpeTHtIecKHH aHaJIH3 KYMynHTHBHhlX peaKI..J;HH aa CnO:>KHhIX anpax 
3 ~ A ~ 208 norcasan, tITO BepoHTHoCTH BhlCIllHX MHoroKBapKoBhlX KOMno

HeHT OtIeHb MaJIhl no cpaaaeamo c 6-KBapKoBoH /4-61 H n03TOMY npax
THtIeCKH ae ztaror arcrrana B 06I..I.J;YIO HOpMHPOBKY. 

HeTOtIHOCTH B yxere <pePMH-,lJ;BH)KeHHH H3-3a HCnOJTh30BaHHH npocrsrx 
anepasix MO,lJ;eneH ae npOHBnHlOT ceõa npa x > 2, n03ToMY HenOCpe,lJ;CT

B'eHHO ae BnHHlOT na onpeneneaae BKJIa,u;a <pnYKToHoB c TpeMH H õonee HY

KnOHaMH. O,lJ;HaKO nO,lJ;rOHKa reopaa B "nepeXO,lJ;HOH" 06nacTH X = 1 -:-1,3 

CBH3aHa c Bhl60pOM P A H aecsr-ra tIYBCTBHTenbHa K TOllHOCTH ysera anep
HhlX 3<p<peKTOB. TaK, pacser HHBapHaHTHhlX CetIeHHH c yxercsr penHTHBHCTC

KHX 3<p<peKTOB H KOpOTKO,lJ;eHCTBYlOI..I.J;HX HYKJIOHHhIX. KOppenHIJ;HH 1121 no

Ka3aJI, tIro 3HatIeHIDI ~A' xapaxrepasre nrra nepasrx OIJ;eHOllHhlX <PnYKTOH

HhlX l\10,lJ;eneH / 4• 18. 19; õsrna aaasnneasr B norrropa-naa pasa. O,n;HaKO 

H 3TOT õonee TOtIHhlH pacser 1121 npaaen K HeCKOJIbKO aaasnueansne no 

CpaBHeHHIO c ,n;eihpOHOM BepOHTHOCTHM 6-KBapKOBhlX npasreceà B raacemrx 
anpax: OHH COCTaBnHlOT aenauaay noparnca 10%. IlpHtIHHa raxoro saasnne

4 

HHH B TOM, tiTO B TH)I(enhIX anpax Ba:>KHO YtIHThlBaTb TaK)I(e MHorOKpaTHoe 

nepepacceaaae BTOpHtIHhlX KYMynHTHBHhIX tIaCTHIJ;, tITO BnHHeT ae ronsxo 
aa 3HatIeHHe PA , HO H aa nonyseaayro B axcrreparaerrre <POPMY HMnynbcHo

ro pacnpenerreaaa KBapKOB BO <pnYKTOHe H, tITO CeHtIaC aaaõorree mrrepec
~O, aa aareprrperaumo aaõmonaesrsrx OTKJIOHeHHH 3aBHCHMOCTH CetIeHHH 

OT aroraaoro Beca anpa-xrmueaa OT nHHeHHoH. 

3. O UBETOBOfi CTPYKTYPE <I>nYKTOHA 

A;IH onpeneneaaocra paccraorpasr 6-KBapKoBhIH <PnYKTOH B ,lJ;eHTpO

ne. Pacrrpenenenae KBapKOB B HYKJIOHHOH KOMnOHeHTe ,lJ;eHTpOHa 06hltIHO 

sanaerca B BH,lJ;e CBepTKH / 5 • 12. 2f1: 

1 
(6)qN(X) J qN(X/2Y)N(Y)~, 

o 2y 

rne qJz) - pacnpeneneaae KBapKOB B CB060,lJ,lJh1X HYKJIOHax, N(y) 
HMnynbcHoe pacnpenerreaae HYKnOHOB B ,lJ;eHTpOHe / 1 2. 2 1/: 

-+ -+ 1 (7)N (y) = rw (y, k ) d k ; r N (y) dy = 1;
'D .1. .1. . 

o 

D -+ 2 
-+ \ \}I (q)\ (8) 

w(y, ~) = CIo 2y(1- y) 

IlepeMeHHhle q o H q orrpenerrensrcnenysontara 06pa30M: 

q~=q2+M~; q~=(M~+k:)/4Y(1-y); q2=ql~+k.1.~ (9) 

\}ID- peanacrauecrcaa BonHOBaH cPYHKIJ;HH ,lJ;eÜTpoHa. B (6) onyrnern.r He

cYI..I.J;ecTBeHHhle :s KYMynHTHBHoH 06nacTH x > 1 MHO)IGITenH, YtIHThlBalO

I..I.J;He BHeMaCCOBhle 3cP<peKThl 1221. CBepTKa (6) npennonaraer, tITO IJ;BeT 

B neãrpoae 3aMOp0)l(eH B 6ecIJ;BeTHhIX HeHTpOHHhlX H npOTOHHhIX xnacre
pax, TO ecrs er-o IJ;BeTOBaH CTPYKTypa HMeeT BH,lJ;
 

n p
 

\}I ~ = § x § . (10) 

KaK 6hIJIO nOKa3aHO asnne, YtIeT mnns HYKJIOHHhIX KOMnoHeHT ae onacsraa
er 3 xcnepasreara. MO:>KHO, KOHetIHO, nOCTYnHTb lIHCTO rpopxransao, nonro
HHH non 3KcnepHMeHT <PYHKIJ;HlO HMnYJIbCHOrO pacnpeneneaan HYKnOHOB 

B ,u;eHTpOHe B BH,lJ;e 

N (y) -+ N(y) + {)N(Y), (11) 

5 



-------i-~-- ;.. 

" 

rne ON (y) paCCMaTPHBaTb KaK HeKYIO cnenarpasecxyro ,n;06aBKY, "acnpaa

naroutyro' BbICOKOHMnyJlhCHYIO I<:OMnOHeHTY HYKJlOHHOrO pacnpeneneaaa. 
PaCCMOTpHM, KaK 6y,n;eT'BbIrJlH,n;eTb ,n;06aBKa ON, ecna BMeCTe C HY

KJlOHaMH BBecTH ente H q)JIYKTOHbI KaK 6 q-06'beKTbI. 

B paõorax 15. 17. 20 IKBapKOBbIe pacnpezteneaaa nna q)JIYKTOHOB OIIHTb 

CTpOHTCH na OCHOBe CBepTKH: 

2 
q r e(x) = q (x) eN 2 = rq (xl t ) N 2 (t) -{!- t ( 12) 

o 
snecs N2(t) H eCTL cnenarpasecxoe nonormarerrsnoe HMnYJlbCHOe pacnpe

neneaae HYKJIOHOB, xoropsre npOHBJlHIOT ceõa KaK 6eCUBeTHbIe 3q -KJIaCTe

psr BHYTPH <PJlYKTOHa. 3TO pacnpenenenae sanaerca KaK 

f3 y 2
 
N (l-t): rN2(t)dt=2:
2(t)=A 2t 

o 
(13) 

13 ::: [~(6 - W) - 2] / (2 - ~); Y = 4 - W: ~ = O',39 W = 3. 

00 cyuiecrny, 3TO oaaaxaer, qTO BBO,n;HMbIH B paccr-rorpeaae 6-KBapKoBbIH 

<pJlYKTOH HM~eT TY; JKe UBeToBYIO CTPYKTYPY, qTO H HeHTpOH-npOTOHHbIH 

,n;eHTpOH: 'I' ~ = 'I'~. ,ll06aBJlHH ero c BecOM P D K 06bItlHOH HYKJIOH

HOH KOMnOHeHTe neãrpoaa, MbI nonysaevr npocro Mo,n;H<pHKaumo HMnYJlhC

aoro pacnpeneneaaa (11) B pasncax H,ZJ.eH cBepTKH: 

oN(y) = 2"1 
PDN 2 (2Y)· (14) 

OpH 3'iOM eCTecTBeHHo B03HHKaeT BOnpOC, noxevry B peanacrauecxovr 
NN-B3aHMo,n;eHCTBHH TaKaH KOMpOHeHTa OTCYTCTBYeT c casrorc aasana HJlH 

ae npOHBJlHeT ceõa npa OnHCaHHH acex MHOrOqHCJleHHbIX ,n;aHHhIX npa aaep
rHHX no 1 r3B. 

003TOMY HaM npencraanaerca, qTO BhIXO,n; HYJKHO HCKaTb B npyrora 
nanpaaneaaa, a HMeHHO nenars npe,n;nOJlOJKeHHH, ne CBO,n;HUJ;HecH K cneprjce 
(6) • 3,n;ecb B OT-!IHtlHe OT npensmyuiero cnysaa <pJlYKToHa c naerora, 3aMO

pOJKeHHbIM B õecuaerasrx 3q -xnacrepax, MOJKHO paCCMOTpeTb npyroã rrpe

,n;eJlhHhIH cJlyqaj:i nOJlHOCTblO pa3MOpOJKeHHOrO <PJlYKToHa H3 6 KBapKOB 

c uaeTOBOH CTPYKTYPOH 

re I+J 
'I' c = t:tj . (15) 

)lnH onpeneneaaa qre MOJKHO HCnOJlb30BaTh pa3BHTbIe ,n;JIH anpOHOB CTa

THCTHtI~KHel231 HJlH xaapx-naproaasre Mo,n;enH 1 24-26~ 0606IIJ,aH HX 

na cnysaax 3 k-xaapxoa (k - õapaoaaoe qHCJIO). Torna HMnYJIbCHOe 

pacnpeneneaae onaoro xsapxa-naproaa õyner onpenenarsca aarerpapoaa
HHeM no <Pa30BOMY 06'beMY acex OCTaJIbHblX naproaoa c yqeTOM 3aKOHa 

coxpaaeaaa nonaoro HMnyJThCa. OTBeT HMeeT THIDItrnbIH BH,ZJ.: 

I 

qre == qre(k, x) = Ak(x) (1 - x)Yk, (16) 

rne A k - nnaaaaa <PYHKUHH x , a noxaaarens Yk onpenenaer noneneaae 
q r e(x) npa 60JlhIIIHX x H CBH3aH c naparaerpor-r nJlOTHOCTH pacnpenene

HHH MOpCKHX KBapKOB H rJlIOOHOB - a: 

J Yk = a + 3/2(k - 1) . (17) 

OpH a = 3/2 (3k-1) nonysaesr <POPMYJlY xaapxoaoro CqeTal 261 nna non
HOCTblO pa3MOpOJKeHHOrO Sk-xaaprcoaoro <pJlYKTOHa: 

y = 6 k - 3 . (18)k 

O,n;HaKO pacser KYMYJlHTHBHblX, rnyõoxoaeynpyrax JlenTOH- H anpoa-anep
HbIX npoueccoa B cnyxae pa3MOpOJKeHHblX KBapKOB <pJlYKToHa (18) CY

utecrnemro pacxonarca c 3KcnepHMeHToM H3-3a õsrcrpor-o y6bIBaHHH q r fi 4/. 

QT06bI "CMHrqHTh" qrP. (x) ~ He06xo,lUiMO YMeHbIIIHTb noxaaarem, Yk 
B (16). HaH60Jlee npocroã cnocoõ - 3TO npennonoaorrs, qTO nJlOTHOCTb 

MOpCKHX qaCTHU a OCTaeTCH JlHHefuIoH no k , HO MO,ll,H<pHUHpyeTcH 1 12/: 

a = IL (3 k - v). (19) 

. r 
3anaBaH IL = 20 r-1/2; v = 3 (20 r - 3/2) / (2 o - 1/2), HaxO,n;HM, qTO 

rrpa or = 1 <popMYJla (19) nepexonar B (18), a npa or < 1 naer ,ll;JIH 

qre('X) peJKHM "npenacasrrrroraxa" - TO, qero Tpe61eT HHTepnpeTaUHH 

3KcnepHMeHTOB B COOTBeTCTBHH c <POPMYJlOH (4)/12.29 : 

f •
Y

k 
= 3 + 6 o (k - 1). (20) 

Torna, ,n;eHcTBYH B COrJlaCHH c npaaanaraa xaapxoaoro csera, nonyxasr 
3<p<peKTHBHOe qHCJlO naproaoa BO <PJlYKToHe: 

f k 
Deff(o )::: (Y + 3)/2 = 3(1 + o (k - 1)) ·s 3k. (21)k 

113 axcrreparaeara MbI HMeeM of = 0,58 / 12
• 30 ~ TO ecrs ,n;JIH <pJlYKTOHa 

B neãrpone (k = 2) nOJIY~aeM n err = 4,74 < 6. 3TOT peaynsrar MOJKHO 

HHTepnpeTHpoBaTh KaK HenOJlHOe p83MOpaJKHBaHHe UBeTOBhIX creneaeã 

cB060,n;bI H3-3a xnacrepaaauaa KBapKOB <pJlYKTOHa B UBeTHhIe ,n;HKBapKH. 

Knacrepasauaa KBapKOB B ,n;HKBapKH HMeeT MeCTO H B HYKJIOHax, qTO no

~ 3BOJUleT npe):\CT8BHTh BOJIBOBYIO q,YHKl\HIO HYI<JIOHa B BHAe cynepnosanaa: 

I). 
32,'

'I' N = 13 1'1' (q ) + f3 2 'I' (q [ q. J), (22) 

rne 1132\ 
2 

ecrs BepOHTHOCTb ,n;HKBapKOBOH xonrparypanaa B HYKJIOHe. 

AHaJIH3 3KcnepHMeHTaJIbHbIX nanasrx no rnyõoxoaeynpyrosry JlemOH-HY
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KJlOHHOMY pacceaaaio 1271 H nponeccar-r C 60JlhlllHMH P.L B iKeCTKHX HY

KJlOHHblX coynapeaaax I 281 noxassraaer, qTO COrJlaCHe C 3KCnepHMeHTOM 

MOiKHO nonymrrs , HCnOJlb3YH KBapKOBbIe pacnpeneneaaa B HYKJlOHax 

2 n eCC- 3 
qN(X;;; 1) ~ (1 - x) C neff < 3, rma 3TOM BKJlM naxsapxo

~ 12~ 128/
BOR xoadiarypauaa 3HaqHTeJleH: 1 fJ 2 = 0,7 • 

TIpe.n;nOJlOiKHM, qTO zrsa HYKJlOHa nepexonar BO dmyxronaoe 6-KBap

KOBoe COCTOHHHe TaK, qTO naa xnapxa H3 pasasrx HYKJlOHOB HaqHHaIOT 

B3aHMo.n;eHcTBoBaTb, KaK eCJlH 6b1 OHH rrpaaannescana O.n;HOMY MPOHY· Tor
na, yqHTblBaR (22), npaxonasr K asmony, qTO B BOJIHOBYIO <PYHKIUiIO 

'QlJlYKToHa MorYT ziaaars BKJlM KOM6HHaUI;I:H H3 k .n;HKBapKoB, rne k npn
HHMaeT 3HaqeHHH O, 1, 2, 3: 

3 cP. k 6'~ 2k 
'I'ce L f3 k 'Pcf(q , 

k=O 
k [q 

2 n. (23) 

TIpOCTOH KOM6HHaTopHbrn noncser noxaasrsaer , qTO snecs HaH60Jlee 

BepOHTHbl KOMnOHeHTbl C k = 1, 2. Cpennee qHCJlO KOHCTHTY3HTOB B 3THX 

COCTOHHHHX 5,33 H 4,66 COOTBeTCTBeHHO, qTO KaqeCTBeHHO corrracyerca 
c oneaxoü necc = 4,74, nOJlyqeHHOR asnue, A nOCKOJlbKY HYKJlOHbl 

BO <PJIYKTOH BXOMT CHMMeTpHqHO, TO xaacnyio H3 KOMnOHeHT (23) MOiKHO 

3aIIHcaTb B sane pa3J10iKeHIDI no HenpHBo.n;HMbIM npencraaneaaara UBeTHoH 

rpyrmsr CJlenYIOIT(HM 06pa30M: 

Cf (1) (2)
'I' C = ~ a c 'I' c (3 q) 'P c (3 q) , ( 24 ) 

rne C, :L UBeTOBble annexcsr, 0603HaqaIOIT(He CHHI'JleTHOe (c=O) HJlH OK

TeTlIOe (C = 8) COCTOHHHH 3q -xnacrepa. 
TIp06J1eMa COOTHOllleHlUI OKTemOrO H CHHrJlemOrO BKJl8,AOB B (24) 

OCT~eTCH noxa OTKpbITOH. TaK, nJlH pa3MOpOiKeHHoro 6-KBapKOBoro MeIll

xa QBeTOBaH CTaTHCTHKa naer aecsr-ra 60JlhIllYIO BepOHTHOCTb OKTeTHbIX 

COCTOHHHH ("CKpbITbIH UBeT") 1311 : 

2/ 2 2Tf =a (a +a )=0,8. (25) 
8 8 O 8 

B MO.n;eJIHX <PJlYKTOHOB KaK IJ;BeTHbIX õapaonasrx CTPYH/ 3 2- 34i HMeeM 

Tf8 = 1, (26) 

a B npeaene nOJIHOCTblO aar-topoacennsrx xnapxoasrx KJlaCTepoB-HYKJlOHOB 

Tf 8 = O • (27) 

TIoCJlenHHH cnyxaâ HaHMeHee aarepecea, nOCKOJlbKY onepapyer <pJlYKTOHOM 

H3 6ecIJ;BeTHblX HYKJlOHOB, qTO, KaK ,Mbl BH,ll;eJIH, or-paaaxaaaer sanasy B oc

HOBHOM napasrerpasanaeã HMnYJlbCHOrO pacnpe.n;eJIeHHH HYKJlOHOB B .n;eHT

\ 

\ 
4.3AKJIIOqEHI1E \ 

I1TaK, <pJlYKTOHHaH Mo.n;eJlb aaasane õstna npennoaceaa n~H 06'bHCHe

HHH KaqeCTBeHHblX saxoaoraepaocreâ I<y'MYJlHTHBHbIX peaKIJ;HH'~H3TOM 

CIDIbHO ynpoutanacs anepnaa qaCTb aanasa. ,UaJIbHeHIllee ee pa3BHT n03BO

JlHnO pacnpocrpaaars xronerrs na nerrron-anepnsre B3aHMo.n;eHcTBHH, B qaCT

HOCTH .n;aTb anrepnperanaro EMC-3?<peKTa, 06'bHCHHTh noaezreaae an \,'HhIX 

<popM<paKTopoB IIpH 60lIbIllHX Q a aasars npar-roe TeO~eTHqeCKOe '1fC
35 38/ •CJle.n;OBaHHe <pJlYKTOHOB KaK MHor06apHoHHblX pe30HaHCOB - . 

Maoroxnapxoasre CHCTeMbl B OCHOBHbIX COCTOHHHHX anep npOHBJlHIO'f ~ 
ceõa KaK napryansnsre 06'beKTbI. CaMH OHH <POpMHPYIOTCH KaK KOpOTKO

)KHBymHe pesoaaacsr c xapaxrepaoã aaeprneã B036YiKAeHHH nopanxa "IT(e

JlH" ~ E = M cf - 2MN ~ 0,3 r3B H asnue (Mcf- Macca 6q-<PJlYKTOHa). 

Torna, ecrecraeaao, BpeMH ero iKH3HH T cf CBH3aHO, B OCHOBHOM, c pacna
,nOM B HYKJlOHHblH xanan H onpenenaercn KaK Tcf ~ fí/~E :::: 10 -24c • 

3TO BpeMH aecswra MaJlO B MacIllTa6e npexrea, xapaxrepasrx MH HepeJIHTH

BHCTCKHX H.n;epHbl~ CTOJlKHOBeHHH. Onaaxo ero BnOJlHe .n;OCTaTOqHO, xroõsr 
BO rprryxroae ycnena crpopsrapoaarsca pasaoaecasre rcaapxoasie pacrrpe
zteneaaa, onpe.n;eJIHIOIT(He noseneaae COOTBeTCTBYIOIT(HX CTPYKTypHbIX 

<PYHKUHH. ,ll;eHcTBHTeJlhHO, BpeMH <POpMHpOBaHHH CTpYKTYPHOH <PYHKIUiH 

T, s' KaK H nns HYKJlOHOB, no nopanxy aenaxaasr CpaBHHMO c aperaeaesr 
B3aHMo.n;eHCTBHH MeiKAY "BaneHTHbIMH" KBapKaMH- T,S - Tint- r/c, rzre 
r - xapaxrepasrã paavrep 06J1aCTH B3aHMo.n;eHCTBHH. BeJlHqHHa r CBH3aHa 

c xapaxrepasn-r HMnYJlbCOM rJlIOOHOB: r ::: tcl Q. Onpenenaa r H3 YC

JlOBHH Q - flcl r - a ( -li r 2)1 r, rne a - 6erYIT(aH KOHCTaHTa KBapK

rJlIOOHHOro B3aHMo.n;eHCTBIDI, HaxO.n;HM, qTO Ti nt - li Qo' Qo ~ 3 r3B 

npa A = 100 M3B, rne A - paasrepasrã napasrerp KX,U, TO ecrs T.s 

- Ti n t - 10 - 25 c • Orciozta HCHO, qTO nOCKOJlbKY T Cf > T. S' TO <pJlYKTOH 

OKa3bIBaeTCH BnOJIHe CTaIJ;HOHapHbIM 06'beKTOM P;JlH peJIHTHBHCTCKHX r-ny
õorconeynpyrax npoueccoa. 

B Mo.n;eJlH <PJlYKTOHOB OCTaeTCH norca pnn OTKpbITbIX BonpOCOB, CBH

3aHHblX KaK C MeXaHH3MOM peaKUHÜ, TaK H C HX CTPYKTYPOH. TaK, H3BecT

na He06'bHCHeHHaH noxa np06J1eMa pa3HHIJ;b1 B OTHOIlleHHHX HHBapHaHTHblx 
~ v + K+

CeqeHHH peaKUHH asrxona 11 - H -Me30HOB B PP -CTOJlKHOBeHHHX, rne 
+ +KRp p = <b7T Id a = 5-10 npa x == 0,1-0,8, H B p-anepasix CTOJlKHOBeHH-

HX B KYMYJlHTHBHOH 06J1aCTH x > 1, rne Rp:A = 1. TIOJIHOCTblO 06'bHC

HHTb 3TOT 3<p<peKT noxa ae ynaerca, ,0.n;HaKO snecs B nepBYIO oseperrs ne
06XO.n;HMO ysecrs B3aHMo.n;eHCTBHe BTOpHlIHbIX qaCTHU c H.n;pOM. 3TY H.n;elO, 

l KOCBeHHO norrrnepacztaer pacser H nOCJle.n;YIOIT(HH 3KcnepHMeHT .n;JlH TaKOH 
J peaKIJ;HH na .n;eÜTpOHe, rne, OqeBH,ll;HO, B3aHMOneHCTBHe B KOHeqHOM COCTOH

!~. 
HHH .n;OJliKHO õsrn, ManO. Oxasanocs , qTO OTHOllleHIDI COOTBeTCTBYIOIT(HX asr
XO.n;OB H3 .n;eÜTpOHa .n;eHCTBHTeJlbHO 6JIH3KH K "HYKJlOHHbIM", TO ecrs

;~. Rp D ::: R. pp 113. 14/. . 

'uPyroH aonpoc - 3TO nOHCK npOHBJleHHH cxpsrroro UBeTa BO <pJIYKTO

nax KaK MHorokBapKOBb!X CHCTeMax. Pa3BHTHe reopan snecs aner B .n;BYX~ pone. B TO xce cavroe BpeMH npOHBJleHHe OKTeTHblX IJ;BeTOKOMnOHeHT <PJlYK

TORa orxpsrsaer npHHIUinHaJIbHO aoasre nYTH nOHCKa B nnepaoã <pH3HKe 13 1( 
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HanpaBJleHIIHX /OCHOBY nepnoro COCTaBJlHlOT nOJlYePeHOMeHOJlOrllqeCKlIe 

MO,u;eJlI:I CBH ~ HYKJlOHHOrO 11 MHOrOKBapKOBOrO KaHaJIOB /35, 36, 39 / , 

B	 npamnme n03BOJIHlOI..I.J;lIe CBH3aTb asmrnrryrrs; 6-KBapKOBhIX npavre

ceM c nana IMH HYKJlOH-HYKJlOHHOrO pacceaaaa. K CO:JKaJleHHlO, 3TH Mo,u;eJlH 

nocrpoea I na õaae HepeJlHTHBHCTCKHX nonxonoa. 3TOT He,u;OCTaTOK OT

CYTCTBY!T B paõorax, rne nrra H3yqeHHH MHorOKBapKOBhlX CHCTeM HCnOJlb

3YlOTC1 npasana CYMM KX,U, qTO n03BOJlHeT paccxarars cnexrpsr vracc 

H	 <f>dpMePaKTopbl anep. TeXHJiqeCKH sanaxa ,u;OBOJlbHO CJlO:JKHa, H snecs noxa 

cnenaa JlHIllb nepasrá mar .....:... paccxaraaa vracca OCHOBHoro COCTOHHHH 

"urecraxnapxoaoro neürpoaa" M6 q = 2,2 r3B/ c 2 /40 /. 

B KOH~e XOTeJlOCb 6bl eI..I.J;e paa nonseprcayrs , qTO np06J1eMa cxpsrroro 
I.U3eTa OCTaeTCH npHHU,HnHaJIbHO HOBOM aanaseã H,u;epHOM <f>H3HKH, KOTOpaH 

)K,u;eT csoero pemeaaa. 
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Kamap:& n.n. H ,D;p. P2-87-825 
0 pa3MOp8.)1(HBaHHH ~BeTa so qmyKToHax 

lloK83aHO, qyo npH aHaJIH3e nemoH- H a,D;pOH·H.z:tepHLIX npo~ec
cos npH BbiCOKHX 3Hepnmx npHIUV'flllia.Jli>HO B8.)1(eH yqey H,Z:tepHbiX 
3$$eKTOB B HYKJIOHHOM KaHane c reM, qyo6bi c,ZJ;enan npaBHJI:&Hbie 
BbiBO,ZJ;bl KaK 0 BKJia,ZJ;e MHOrOKBapKOBbiX CHCTeM - $JiyKTOHOB -
B H,Z:tepHyiO BOJIHOBYIO $yHK~, TaK H 0 pacnpe,D;eJieHHH B HHX KBap· 
KOB. AHanH3 3THX pacnpe,D;eneHIDi noKa3hiBaeT, qyo ~eTOBbie cTeneHH 
CB060,ZJ;bl BO QlJiyKTOHe qaCTBqHO pa3MOpO:>KeHbl H $JIYKTOH C 60Jlb· 
WOH BepoHTHOCT:&IO CO,D;ep:>KHT O,IJ;HH HJIH ,ZJ;Ba ,ZJ;HKBapKa. 

Pa6om BblllOJDieHa B na6opaTOpHH TeOpeTH11ecKOH $H3HKH 
OH.ffiil. 

Coo6uletrHe 06J.ellHIU!HHOI"O IDicnrryTa R,llepHWX HCcnellOBaHIIA. Jly6Ha 1987 

nepeso,ZJ; o.c.BuHorpa,ZJ;osoii 

Kaptl¢ L.P. et al. P2-87-825 
On Colour Defreezing in Fluctons 

It is shown that in analysis of lepton and hadron nuclear proces
ses at high energies nuclear effects are to be taken into account for 
correct conclusion about both multiquark system (fluctons) contribu
tion into nuclear wave function and about its quark distrib~!ion. The 
analysis of these distributions shows that colour degrees of freedom in 
flucton are partially defreezed and a flucton contains one or two di
quarks with a great probability. 

The investigation has been performed at the Laboratory of 
Theoretical Physics, JINR. 
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