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AHIICOBII'I B.B., H11p11 10. P2 -12154 
Po•aea11e aapoaoa B KBapKoaofi KOM611Harop11Ke c uaerHNMII 

KBapKBMII 

PaccMarpiiBaercH BniiHHIIe uaeroablx KoppenHUIIH KBapKOB np11 o6pa-
30BaHIIII aapOHOB Ha OTHOWeHIIe BbiXOaOB Me30HOB, 6apii0HOB II 8HT116apiiOHOB 
M:B:B B npoueccax MHOMeCrBeHHOf'O pOMileHIIH, noKa3aHo, 'ITO B cny'lae, 
K0f'll8 6apiiOHHOe 'liiCnO KB8pKa DpOHBnHeT ce6H KBK BepOHTHOCTb pOMileHIIH 
3TIIM KBapKOM 6ap110HHOf'O COCTOHHIIH, COOTHOWeHIIe M:B:B B UeHrpanbHOfi 
o6naCTH cna6o 38BIICIIT OT UBeTOBbiX KoppenHUIIH II 6nii3KO K 3H8'lelllll0, 
nony'leHHOMy paHee /1/ 6e3 y'leTa UBeTOBbiX COCTOHHIIfi K88pKOB, 

Pa6ora BbmonHeHa B fla6uparop1111 reopeTII'leCKOH rjlu311KH {)115111. 

npenpHHT 06oell11HeHHOf'O HHCTI!Tyra HllepHblX IICCnenoBaHHH, lly6Ha } 979 

Anisovich V.V., Nyiri J. P2 - 12154 

Hadron Production in Quark Combination with 
Colours 

The effect of the quark colour correlations on the 
ratio of mesons, baryons and antibaryons ~~:B:i3 is con
sidered in the multiparticle production processes. It is 
shown that if the quark baryon number appears as the 
probability of the production of baryon states by this 
quark, then the ratio of M:B:B in the central region 
depends only slightly on the colour correlations and 
its value is near to that which was obtained inn; witho 
ut considering the colour. 

The investigation has been performed at the 
Laboratory of Theoretical Physics, JINR. 
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1. BBE,4EHHE 

Ksapi<OBbiH I<oM6HHa TopubiB: cqeT, npe.n.no:>KeHHhiH B pa6o

TaX /1,2,, onpe)l.enJieT COOTHOWeHHJI Me)K)l.y BbiXO)l.aMH qaCTHU 

B npou;eccax MHO:>KecTseHHoro po:>K.n.eHHJI. llpe.n.ci<aJaHHJI I<Bap

I<OBOH I<OM6HHaTOpHI<H I<aqeCTBeHHO - a npH 6onLWHX 3Hep

rHJIX, llO-BH)l.HMOMy, H I<OnHqecTBeHHO ;':3/ - COrnaCyiOTCJI 

c 3I<cnepuMeHTanLHbiMH .n.aHHbiMH. /1ionee no.n.po6Ho HJno

:>KeHHe 3I<CnepHMeHTanbHOH CHTyan;HH MO:>KHO HaRTH B o6-

30pax '4,5.' 1, Xapai<TepHoe csoB:cTBO 3Toro cqeTa Jai<mo

qaeTcJI B TOM, qTO OH )l.aeT COOTHOWeHHJI He TOnbi<O Me:>K.IJ.Y 

pa3nHqHbiMH MeJOHaMH HnH pa3nHqHbiMH 6apHOHaMH, HO H 

Me:>K)l.y Me30HaMH H 6apHOHaMH. 0THOWeHHe BbiXO)l.OB Me30HOB 

H 6apHOHOB - peJynbTaT I<Bapi<OBOrO I<OM6HHaTOpHOrO cqeTa, 

I<OTOpbiH Henb3JI nonyqHTb B paMI<aX CHMMeTpHH. J.n.ecb 

HMeeTCJI )l.Ba OCHOBHbiX nono:>KeHHJI, OTHOCJILQHXCJI I< n;eHT

panbHOH H clJparMeHTaD;HOHHOH o6naCTJIM npon;eCCOB MHO

:>KeCTBeHHOrO pO:>K)l.eHHJI COOTBeTCTBeHHO. 

~nJI n;eHTpanbHOH o6naCTH, r.n.e B a)l.pOHbl 06be)l.HHJIIOTCJI 

TOnbi<O I<Bapi<H MOpJI, I<OM6HHa TOpHbiH cqeT /1/ .n.aeT cne

.IJ.YIOIQee oT_HoweHHe Bblxo.n.os Me3ouo8 M, 6apuouos B HaHTH-

6apHOHOB B: 

M:B:B -6:1:1. /1/ 

B clJparMeHTan;HOHHOH o6nacTH, I<or.n.a I<Bapi< c Bbl)l.eneHHbiMH 

I<BaHTOBblMH qucnaMH q' 06be)l.HHJieTCJI C MOpeM I<Bapi<

aHTHI<Bapi<OBbiX nap, 6apHOHuoe qucno 3Toro I<Bapi<a npoJis

nJieTCJI I<ai< sepOJITHOCTb po)K)l.eHHJI 3THM I<Bapi<OM 6apHOH

HOrO COCTOJIHHJI Ail, 11MeHHO: 
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q' + Mope q,q -. 

__!_ B '+ _g_ M '+ Mope a,D;poHoB, 
3 3 

/2/ 

r,D;e B'=q'qqu M'=q'q. 

Cne,D;yeT, O,D;HaKo, no,D;qepKHYTL, 'ITO pe3ynLTaTbl 111 
H 121 nonyl.feHbl 6e3 y"'eTa uaeTOBhlX cTeneHeii cao6o,D;bl 17 •91 

KBapKOB. EcnH npH,D;ep~HBaTbCS TO"'KH 3peHHS, 'ITO KBapKH 

UBeTHble - a Ha 3TO K HaCTOS{UeMy BpeMeHH HMeeTCS BeCLMa 

MHOrO yKa3aHHH, - TO MeTO,D;HKa paCCMOTpeHHS MHO~ecT
BeHHblX po~,D;eHHH, npHBe,D;eHHag B pa6oTaX '1,3 1 • 03Hal.faeT 

cne,D;YIOIUee. «l»aKTH"'ecKu ,D;enaeTcs npe,D;nono~eHue o 6onL

IUHX uaeTOBblX Koppensuusx Me~,D;Y KBapKaMH a npouecce 

06'be,D;HHeHHS HX B a,D;pOHbl H C"'HTaeTCS, 'ITO 3TH KOppenSUHH 

aBTOMaTHl.feCKH o6ecne"'HBaiOT UBeTOBYIO KOM6HHaUHIO, He-

06XO)];HMYIO ,D;llS pO~,D;eHHS 6enblX COCTOSHHH. IlOSCHHM 3TO 

npe,D;nono~eHue no,D;po6Hee. Po,D;uawuecs a HeKoTopoM npo

uecce B3aHMO,D;eHCTBHS KBapKH 6y,D;eM xapaKTepH30BaTb ae

llH"'HHOH ux 6blCTpOTbl. B a,D;pOHbl o6'be,D;HHSIOTcs KBapKH co 

CpaBHHTellbHO MallblMH OTHOCHTellbHbiMH HMnynbCaMH, T .e. 

COCe,D;H no OCH 6blCTpOT. Mope KBapKOB COCTOHT H3 KBapKOB 

H aHTHKBapKOB C COnpg~eHHblMH KBaHTOBblMH "'HCnaMH. 

B KBapKOBOH KOM6HHaTOpHKe npHHHMaeTCS, 'ITO KBapKH H 

aHTHKBapKH C COnpg~eHHbiMH KBaHTOBbiMH "'HCllaMH pacxo

,D;STCS B,D;Ollb OCH 6blCTpOT ,D;OCTaTO"'HO ,D;aneKO, TaK 'ITO 

6nH3KHMH COCe,D;SMH IKOTOpble, KaK rOBOpHllOCb BbiWe, H 

06'be,D;HHSIOTCS B a,D;pOHbii OKa3blBaiOTCS "cnyl.faHHLie" KBapKH, 

KBaHTOBble "'HCna KOTOpbiX He CKOppenupoaaHbl. runoTe3a 

06 06'be,D;HHeHHH cnyl.faHHbiX KBapKOB ,D;pyr C ,D;pyrOM C paBHOH 

BepOSTHOCTbiO, He3aBHCHMO OT HX KBaHTOBbiX "'HCen, H ,D;aeT 

pe3yllLTaTbl KBapKOBOH KOM6HHaTOPHKH. EcnH npu 3TOM He 

Y"'HTbiBaiOTCS UBeTOBble COCTOSHHS KBapKOB, TO 3TO 03Ha-

1.faeT Ha caM oM ,11;ene cne,D;yiOIUee ,D;ononHHTenLHoe npe,11;nono

~eHue: KBapKu-coce,D;H, o6"Le,D;HHSJOIUHecs a a,D;pOHbl, aaTo

MaTHl.feCKH HMeiOT nO,D;XO,D;SIUHe UBeTa, TaK 'ITO BCS 3Ta 

rpynna KaapKOB OKa3biBaeTcs 6enoii. TaKHM o6pa3oM, co

rnacHo MeTO,D;HKe pa6oT ·'1•2 / KaapKH BHYTPH Manhlx 6enhlx 

,D;OMeHOB, pacnono~eHHblX B,D;Ollb OCH 6biCTpOT, KaK pa3 H eCTb 

OT,D;ellbHble a,D;pOHHhle COCTOSHHS. 0cTanLHble ~e KBaHTOBble 

"'Hcna KBapKOB BHYTPH 3THX ,D;OMeHOB - cnyqaiiHbl. TaKoe 
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npe,D;nono~eHue o cunLHhlX uaeTOBhlX Koppensuusx Me~,D;Y 

6nu~aHWHMH COCe,D;SMH no OCH 6blCTpOT MO~eT He SBllSTbCS, 

KOHe"'HO, o6s3aTenbHblM yCllOBHeM po~,D;eHHS a,D;pOHHblX co

CTOSHHH. Ilpe,D;CTaBnseT no3TOMY HHTepec noHSTb, K l.feMy 

npHBe,D;eT OTCYTCTBHe UBeTOBbiX KOppenSUHH. B HaCTOS{UeH 

pa6oTe Mbl paCCMOTpHM HMeHHO TaKOH cnyl.faH, npSMO npo

THBOnono~biH npe,D;nono~eHHIO pa6oT /1.2/. Mbi HCXO,D;HM 

H3 runoTe 3bl, 'ITO COCe,D;SMH DO OCH 6biCTpOT, HMeiOIUHMH 

B03MO~OCTb 06'be,D;HHSTbCS B a,D;pOHbl, SBllSIOTCS KBapKH 

HllH aHTHKBapKH C HeKOppenHpOBaHHbiMH l"cnyl.faHHbiMH"I 

UBeTaMH. 0Ka3biBaeTCS, 'ITO B 3TOM cnyqae COOTHOWeHHe 

Me~,D;y "'HCllOM 6apHOHOB H Me30HOB He onpe,D;enseTCS O,D;H0-

3Ha"'HO HH B ueHTpanLHOH, HH B <iJparMeHTaUHOHHOH o6naCTSX, 

a sanseTcs <iJYHKUHeii HeKoToporo napaMeTpa, xapaKTepu-

3YIOIUero npouecc ,D;H~YH,D;HpOBaHHS KBapKOB B)];Ollb OCH 6biCT

pOT H HX CllHSHHS B a,D;pOHbl. B 3aBHCHMOCTH OT 3TOrO napa

MeTpa cooTHoweHHS I 11 u 121 MoryT MeHSTLCS a aecLMa 

wupoKHX npe,11;enax. O,D;HaKo ecnu npHHSTL, 'ITO 6apuoHHoe 

qucno KBapKa u a 3TOM cnyqae nposanseTcs a BH,D;e aeposT

HOCTH po~,D;eHHS 6apHOHHbiX COCTOSHHH, T .e. BbiDOllHSeTCS 

COOTHOWeHHe /2/, TO BbiXO,D; Me30HOB H 6apHOHOB B UeHT

panLHOH o6nacTH laHanor <lJopMynhl /11 I npoucxo,D;HT a onpe

,D;eneHHbiX nponopuusx, a uMeHHo: M: B: B---=- 5,2: 1: 1. TaKHM 

6 
, 1B' ') 

0 pa30M, ecnH HCXO,D;HTb H3 npaauna q -• - 3 13M', TO OT-

HOWeHHS BbiXO,D;OB Me30HOB H 6apHOHOB B UeHTpanLHOH o6-

naCTH cna6o 3aBHCST OT TOro, Y"'HTbiBaiOTCS llH CHllbHhle 

uaeTOBble Koppensuuu unu HeT. 

2. OIIHCAHHE MOJ{EJIH PO)f{J{EHH.H 
AJ{POHHbiX COCTO.HHHH 
B CJIY'lAE HECKOPPEJIHPOBAHHblX 
l.(BETOB KBAPKOB 

OcHOBHoe caoiicTBO nepexo,D;oB KBapKOB a a,D;pOHbl a cny

qae HeCKOppenupoaaHHbiX UBeTOB 3aKni01.faeTCS B TOM, 'ITO 

Ha ManoM OTpe 3Ke OCH 6biCTpOT /BHyTpH KOTOporo KBapKH 

H 06'be,D;HHSIOTCS B a,D;pOHbi/ OKa3hiBaeTCS MallO 6enb1X CO

CTOSHHH. ~eHCTBHTellbHO, B CHCTeMe H3 ,D;eBSTH COCTOSHHH 
• 1 -

6enhiM sanseTcx TOnLKO o,D;HO: cuHrneT no uaeTY ---:: qi qi 
v'3 

5 



/HH~eKC i = 1,2,3 03HaqaeT IJ;BeT COCTOJIHHJI/. B 3TOH CHCTeMe 

eCTL ell.{e ~Ba COCTOJIHHJI 6e3 UBeTHOrO 3apJI~a, HO OHH npH- . 

Ha~ne)l(aT IJ;BeTHOMy MYllLTHnneTy H nOTOMY He HCTHHHO 6e

nLie. B CHCTeMe Tpex KBapKOB q q q H3 27 COCTOJIHHH 6enoe -

O~HO: nonHOCTLID aHTHCHMMeTpHqHoe COCTOJIHHe no IJ;BeTo-
1 

BLIM HH~eKCaM -····- f · ·k q. q .q k" ManaJI OTHOCHTellLHaJI Be-
--- IJ I J 

v'6 
pOJITHOCTL nepexo~a B 6enLie COCTOJIHHJI JIBllJieTCJI npHqHHOH 

Toro, qTo o6pa3oaaawHecJI a npouecce B3aHMo~eH:cTBHJI Kaap

KH MOryT nepeHTH B a~pOHLI He cpa3y, a llHWL B Teqe

HHe MHOrHX 3TanoB. B a~pOHLI 06be~HHJIIOTCJI TOllLKO 6enLie 

COCTOJIHHJI KBapKOB, a KBapKH, He Hawe~WHe ce6e no~XO~JI

ll.{eH napLI BHyTpH ManLIX ~OMeHOB, 6y~yT, B3aHMO~eHCTBYJI 
~pyr C ~pyrOM, ~H41ci>YH~HpOBaTL B~OllL OCH 6LICTpOT. TonLKO 

nocne MHOrHX "CTOllKHOBeHHH" ~pyr C ~pyroM Ha OCH 6LICTpOT 

3TH KaapKH HaH:~yT ce6e napTuepoa ~nJI o6pa3oaaHHJI 6enLix 

COCTOJIHHH. 

,lJ;pyraJl OT nHqHTenLHaJI OC06eHHOCTL KOM6HHa TOpHKH B 

cnyqae HecKoppenHpoaaHHLix uaeToB KaapKoa - o6pa3oaauHe 

aHTHCHMMeTpHqHLIX COCTOJIHHH no IJ;BeTy KBapKOB /~HKBap

KOB/. B CaMOM ~ene, ~Ba "CTOllKHYBWHXCJI" KBapKa MoryT 
v 1 

nepeHTH B aHTHCHMMeTpHquoe COCTOJIHHe ... E 
1 

k q · q k 
\2 I J 

/B ~allLHeHWeM TaKHe COCTOJIHHJI 6y~eM 0603HaqaTL qepe3 

(qcl). 1. Ho 3aTeM 3To cocToJIHHe MO)I(eT H ue uaH:TH 
I 

BHYTPH Manoro ~OMena no~xo~JII.I.{ero ce6e KBapKa ~nJI nepe-

xo~a a 6apHoH. KoHeqHo, TaKHe aHTHCHMMeTpHqHLie cocToJI

HHJI, JIBllJIIOli.{HeCJI no Cyll.{eCTBy qaCTLID peanLHLIX 6apHOHOB, 

BLI~eneHLI cpe~H ~pyrHX COCTOJIHHH nap KBapKOB. ll03TOMy 

~Oll)I(HLI Cyll.{eCTBOBaTL HeKOTOpLie CHllLI, y~ep)I(HBaiDli.{He ~H

KBapKH B "CBJ13aHHOM" COCTOJIHHH, H 3TH ~HKBapKH TaK)I(e 

6y~yT ~H41ci>YH~HpOBaTL B~OllL OCH fiLICTpOT. 

KaK roaopHnocL BLiwe, nepexo~ KBapKoa a a~poHLI a cny
qae HeCKOppenHpOBaHHLIX IJ;BeTOB eCTL pe3yllLTaT MHOrHX 

nOBTOpHLIX "CTOllKHOBeHHH". ll03TOMY MO)I(HO cqHTaTL, qTo 

B npou;ecce "CTOllKHOBeHHH" KBapKOB H ~H41ci>YH~HpOBaHHJI HX 

B~OllL OCH 6LICTpOT ycTaHOBHTCJl HeKOTOpoe paBHOBeCHe 

Me)l(~y qHCllOM KBapKOB H ~HKBapKOB. ll03TOMY npH pacqeTaX 

MLI 6y~eM npe~nonaraTL, qTO BepOJITHOCTH 06Hapy)I(HTL B 

MOpe KBapK, aHTHKBapK, ~HKBapK HllH aHTH~HKBapK Onpe

~ellJIIOTCJI HeKOTOPLIMH nocTOJIHHLIMH qHcnaMH. YcnoBHJI, on-

6 

pe~ellJIIDli.{He nponopiJ;HH Me)l(~y qHCllOM KBapKOB /aHTHKBap

KOB/ H ~HKBapKOB /aHTH~HKBapKOB/ B MOpe, MO)I(HO HaHTH 

Cne~yJOli.{HM 06pa30M. flyCTL nocne YCTaHOBlleHHJl paBHOBeCHJI 

Me)l(~y qHCllOM KBapKOB H ~HKBapKOB B MOpe BepOJITHOCTL 

06Hapy)I(HTL ~HKBapK HllH aHTH~HKBapK paBHa a, KBapK HllH 

aHTHKBapK - 1 -a: 

1 .. 1 ~ .-::. 
(1-a)--(q+ q) 1 a --(ql.j+qq). 

2 2 /3/ 

J~eCL ~llJI KpaTKOCTH MLI onycKaeM IJ;BeTOBLie HH~eKCLI 
KBapKOB. Ha CaM OM ~ene cne~yeT HMeTL B BH~Y, qTo 

1 3, 
q ~ -- 2 qi H 

3 i~ 1 

~ 1 .,.q (~ 
qq ·~ -- ..::.. qq )i . Y CllOBHe paBHOBeCHJl 3aKnwqa-

3 i 1 

eTCJI B TOM, qTO npH CTOllKHOBeHHH ~ByX CHCTeM THna/3/ 

06pa3yiDTCJI a~pOHLI H COCTOJIHHJI KBapKOB H ~HKBapKOB 
a TOH )l(e nponopu;HH, qTo H a /3/. HMeHHo: 

[-!.=-~cq + q) + _a_<qZl+ <}~DJE-!..:::_~(q + q) + _a_(qq + qq)J 
2 2 2 2 

1 1 A - "_ 

_, a~pOHLI + a--(q + q) + b--(qq + qq), 
2 2 

/4/ 

npHqeM 

b (1 

/5/ a 1 -· a 

B ~anLHeH:weM MLI 6y~eM cqHTaTL, qTo a a~poHLI o6oe

~HHJIIDTCJI TonLKO 6nH)I(aHwHe coce~H. TaKoe npe~nono)l(eHHe 

He MeHJieT, KOHeqHo,pe3yllLTaT/nOCKOllLKYJIBllJieTCJI,CKOpee, 

onpe~eneHHeM nOHJITHJI "coce~ "/ H CHllLHO ynpOll.{aeT BLI

qHcneHHJI. ,lJ;anee, npe~nOllO)I(HM, qTo ~HKBapKH He o6pa3yiDT 

nOCTOJIHHO CBJI3aHHOH CHCTeMLI, a 6y~yT C HeKOTOpOH BepOJIT

HOCTLID X ~HCCOUHHpoBaTL Ha COCTaBHLie KBapKH. 

HTaK, ecnH 6nH)I(aHWHMH coce~JIMH OKa)l(eTcJl napa KBap-

KOB, TO ~HKBapK qq 06pa3yeTCJI C BepOJITHOCTLID ~ 

1 ~ ') 
qq _, - qq I ....'::::. q • q • 

3 3 
/6/ 
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J~eCb qepe3 q · q Mbl o603Ha'IHM COCTOJIHHJI napbl KBapKOB, 

He o6pa3yiOI~eB: ~HKBapKa. EcnH 6nH:>KaiiwHe coce~H - KBapK 

H aHTHKBapK, TO 

171 - 1 8 -
qq ·~ - M + - q. q ' 

9 9 
r~e M - Me3oH l6enoe cocTOJIHHe qq I. llpH "cToJlKHOBeHHH" 

~KBapKa q~q C KBapKOM q 6apHOHHOe COCTOJIHHe B o6pa3y

eTCJI C BepOJITHOCTbiO ..1..: 
9 

~ 1 8 ~ 
qqq • -B t -qq. q. 

9 9 
181 

AHanorH'IHO 

191 1 8 ~ ·-
qqq '--M-q +--qq. q. 

9 9 
fipH CTOnKHOBeHHH ~BYX ~HKBapKOB HnH ~HKBapKa H aHTH~H-

KBapKa B03HHKaiOT cne~yiOIUHe COCTOJIHHJI: 

.... ~ 2 7 .... .... 
qq qq ... - B . q + -- qq . qq , 

3 9 
1101 

.... _ .... _ 1 - 8 .... -~-
qq qq ... -- q. M. q + --qq. qq . 

9 9 
1111 

fipH nony'leHHH tllopMyn 1101 H 1111 6blnO HCllOnb30BaHO 

TO o6CTOJITenbCTBO, 'ITO 6enble COCTOJIHHJI cornaCHO HaWeMy 

npe~nono:>KeHHIO o6pa3yiOTCJI TOnbKO 6nH:>KaBWHMH COCe~JIMH. 
CooTHoweHHJI 181-1111 npHBO~JIT K cne~yromeMy pe3ynb

TaTy: 

[
1-a - a( .... _:-_][1-a - a ~ . .:'NI) ----(q+q)+ -- qq+ qq) ---·-(q+q)+--(qq+ qq, -> 

2 2 2 2 

1 - 1 2 1 .... _:'_ 1 2 
->--(q+q)--(-a -lla+ 14) +--(qq+ qqy-(a +26a+3)+ 

2 9 2 18 

1 a a -
+ - M + -- B + -- B . 

18 18 18 
1121 

lloJICHHM BbiKna~KY 1121 Ha npHMepe o~Horo H3 cnaraeMbiX. 

B neaoii qacTH 1121 ecTb, HanpHMep, Bblpa:>KeHHe 

8 

) 

) 

) 

1 .... ~ 

--( 1-u)a(qqq r qqq). 
4 

3Ta CHCTeMa nopo:>K~aeT _.!_(1-a)a 6a-
18 

pHOHOB. BKna~ 3TOH :>Ke CHCTeMbl B COCTOJIHHJI q HnH q pa

BeH 1 ( 1 - a)a. 
HTaK, npaaaJI qacTb 1121 ~aeT HaM a pe3ynbTaTe o~-

Horo "CTOnKHOBeHHJI" KBapKOB H ~HKBapKOB aepOJITHOCTb 

po:>K~eHHJI Me3oHa 1118 H 6apHoHa- l!l8a. Bepo.HTHOCTH po:>K

~eHHJI KBapKOB H ~HKBapKOB He onpe~enJIIOTCJI K03tlltiiH~HeH
TaMH 

1
\- (-a2-1la + 14) H -J

6 
(a2 T 26u + 3). KaK y:>Ke roaopHnocb 

BbiWe, cne~yeT y'IHTbiBaTb aepo.HTHOCTb ~Hcco~Ha~HH ~H
KaapKa Ha cocTaBHble KBapKH. TaKHM o6pa.3oM, cpe~Hee 

'IHCnO KBapKOB H ~HKBapKOB nocne O~HOKpaTHOrO "CTOnKHO

BeHHJI" eCTb 

H 

}_ [ 14 - lla - a 2 , X(3 , 26 a ; a 2) I a 
9 

1 2 ·-(1-X)(3c26a •a) c b. 
18 

1131 

1141 

EcnH aaeCTH K03tlltiiHUHeHT k TaK, 'IT06bl a c k(l-a) H b ~· ka 
IKaK no Tpe6yeT ycnoaHe I 51 I, TO cooTHOWeHHJI I 131 
H 1141 onpe~en.HIOT k H X qepe3 napaMeTp a: 

k = 1-(15 + _ __g_ __ ), 
9 1 + a 

1151 

X= 
3- 5a - 3a2 +a 3 1161 

3+ 29a+27a 2+a 3 

qHCnO 6apHOHOB laHTH6apHOHOBI H Me30HOB B MOpe 

Ia ~eHTpanbHOB 06naCTHI onpe~enJieTCJI COOTHOWeHHeM 1121: 

B 

M 
a, 

B 

M 
. a. 1171 

3TO 03Ha'laeT, 'ITO OTHOWeHHe 6apHOHOB laHTH6apHOHOBI 

H Me30HOB paBHO BepOJITHOCTH o6Hapy:>KHTb B MOpe ~HKBapK 
IHnH aHTH~HKaapKI H B 3aBHCHMOCTH OT a MO:>KeT MeHJITbCJI 

OT 0 ~0 1. cl>opMynbl 1131 H 1141 OCTaBnJIIOT napaMeTp 
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0 <a< 1 CB060AHLIM. 0H MO)I(eT 6LITb cPHKCHpOBaH, ecnH npu

HRTb~ qTo BepoxTHOCTb clJparMeHTa~HH KBapxa onpeAenxeTcx 
COOTHOWeHHeM /2/. 

PaccMoTpHM Tenepb npo~ecc o6pa3osanux neKoTOPLIM 

BLIAeneHHLIM KBapKOM q' 6apHOHHLIX H Me30HHLIX COCTOH

HHH. llpa "cTonxnosenau" 3Toro xsapxa c ~BeTHLIMH KBap

KaMH H AHKBapKaMH MOpH o6pa3yiOTCH 6enble COCTOHHHH, 

coAep)l(al.llHe 3TOT KBapx: M '~ q 'q H B '- q 'qq. BepoxTHOCTL 

o6pa30BaHHH Me30HHOrO COCTOHHHH M' 6yAeM 0603HaqaTb 

qepe 3 c, 6apuonnoro B' - qepe 3 d . 3TH sepoxTHOCTH 3a

BHCHT OT COOTHOWeHHH qucna KBapKOB H AHKBapKOB MOpH, 
T.e. OT a: 

q'-+ Mope q, q, qq, qq- _, c(a)M'-+ d(a)B' 

C (a) t d (a) c 1. /18/ 

llpoBeAeM BblqHcneHHe BepOHTHOCTeH C H d. 0AHOKpaT

HOe "CTOnKHOBeHHe" q' C KBapKaMH H AHKBapKaMH MOpH 

llpHBOAHT K CneAYIOI.lleMy pe3ynbTaTy: 

, 1- a a ~ '":..._ 
q [-----(q +en+ --(qq + !:jq)] 

2 2 
/19/ 

__, J-[2(7+a) t 3X(1-a)Jq'+(1-X~(1-a)qq'+-!_M',_E_B'. 
18 6 18 ffi 

Ko3cb«bu~uenTaMu nepeA cocToHHHHMH M ', B' , q' u qq' , 
KaK H BLIWe, 0603HaqaJOT BepOHTHOCTH nepeXOAa KBapKa q' B 

3TH COCTOHHHH. 3AeCb npH BLiqucneHHH 3THX BepOHTHOCTea 

6blnH HCDOnb30BaHbl cneAYIOI.llHe COOTHOWeHHH: 

, 1 ~, 2 , 
qq-->--qq +-q.q 

3 3 ' 

,- 1 M, 8 , -
qq__,g +g-Q·q, 

,~ 1n, 8 ~ , 
q qq --> - D + - qq • q t 

9 9 

/20/ 

,.::_ 1 , - 8-~- , 
q qq __, - M . q + ·-qq. q . 

9 9 
10 

~·! 
~ 

l,, 
H 

I 

S,i4 

~L 

I 

~· 
Z,' 

z.4. 

z.z. 

I .. :f(·~ k 

/ 

/ .. , 
/ 

/ tz t,ftt I "'-.. \. 

"4 

o,'t 

o,z. 

f · l 1 ::::---. '(Z j• o,l -:J ~\ • 0(, 0 
o14 o,z 0 1:\ O,lf o~ '•' X 

011moweHue eepoJHIIHOC111eu c/d poJICoeHu.R Me3oHoe u 6a
puoHoe, cooepJ1Ca111ux BbiOeAeHHbiU KeapK q' npu nepexooe 

q + Mope q, q, qq. qq-. IlpueeoeHa 111aKJICe 3aeucuMOC111b 

napaMe111poe k , X , a u b 0111 a. Ilpu a > 0,48 eepo.R111HOC111b 
OUCCOf.#UQijUU X OUK6apKa Ha COC111Q6Hble K6apKU npUHUMQe111 
0111pUijQ111eAbHOe 3Ha'leHUe, 111. e. 06AaC111b tflU3U'IHQ AUWb npu 
0 < a <0,48. 
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Mbi BU)l.UM, 'ITO llOJIBnJIIOTCJI COCTOJIHUJI ,IJ.HKBapKOB, CO,IJ.ep· 

:>Kamue Ha'!_anhHbiH KBapK q ', llpu "CTOnKHOBeHUU" 3TOrO 

,IJ.HKBapKa qq' C KBapKaMU U ,IJ.UKBapKaMU MOpJI ocymecT

snJleTCJI cne,IJ.yiOmuii: nepexo,IJ.: 

~ '[ 1-a - a ~ _':] 1 [ )X] , qq ---( q + q) + - ( qq + qq) -. -- 1 +a + 2( 16- a q + 
2 2 36 

/21/ 

+ (1- X)-!__(16- a) qq' + _!__M' + _!_(2+a)B '. 
18 36 36 

B /21/ 6blnH ucnonL30BaHbl 3Ha1.feHUJI nepexo,IJ.oB: 

, lB' 8~, qq q __, 9- i 9- qq . q • 

,- 1 M, qq q ... -- . q 
18 

1M, 8~, --- . q + - qq . q • 
18 9 

/22/ 

, lB, 1B' 7A,A qq qq _, -- . q + -- . q + -- qq . qq. 
18 6 9 

A , A 1 , - 1 • , - . 8 A , --

qq qq -· - M . q. q + --J\-,.q . q T -- qq . qq. 
18 18 9 

BepoJITHOCTU c u d clJopMynbl /18/ B03HUKaiOT B pe3ynL

TaTe nocne,IJ.oBaTenLHbiX "cTonKHoBeHuii" KBapKOB q'. conpo

BO:>K,IJ.aiOmuxcJI nepexo,IJ.aMu Tuna I 19 I, u "cTonKHOBeHuii" 

B03HUKlllUX )l.UKBapKOB C 'laCTUU.aMU MOpJI, conpOBO:>K,IJ.aiOIUUXCJI 

nepexo,IJ.aMU Tuna /21/. PucyHoKnoKa3blBaeT 3Ha'leHUJI c(rd d(a) 
B 3aBUCUMOCTU OT a. llpu a .:· 0,194 OTHOllleHUe c(a) d(a) 
paBHO 2, T.e. B 3TOM cnyqae sepOJITHOCTU pO:>K,IJ.eHUJI 6apuo

HOB B' u Me30HOB M' onpe,D.enJIIOTCJI cooTHOllleHueM /2/. OT

HOllleHUe 'IUCna Me30HOB U 6apUOHOB MOPJI ja,D.pOHOB U.eHT

panhHOH o6nacTU/ npu TaKOM 3Ha'leHUU a paBHO /eM. clJop-

Myny /12//: 

M : B : B = 5, 2 : 1 : 1 , /23/ 

,l],pyrue napaMeTpbl, xapaKTepU3YIOIUUe KBapKU U ,IJ.UKBapKU 

MOpJI, UMeiOT npu 3TOM cne,IJ.yiOIUUe 3Ha'leHUJI: 

X = 0,20, k = 1,85, a~: 1,50. b :: 0,36. /24/ 

12 

·~ 

113 pucyHKa BU.D.HO, 'ITO u 6e3 npe,IJ.nono:>KeHuJI /2/ UHTepsan, 

B KOTOpOM Cne,IJ.yeT paCCMaTpUBaTb a, CY:>KUBaeTCJI. ,l],eii:CTBU" 

TenLHO, npu 0,48·· a -_:1 napaMeTp X npuHuMaeT oTpuu.aTenL

Hoe 3Ha1.feHue, T. e. o6nacTL HecPU3U'IHa. 

3AKJIJO IJEHHE 

KsapKOBaJI KOM6UHaTOpUKa U.BeTHbiX COCTOJIHUH KBapKOB 

)l.OnycKaeT lllUpOKUH npOU3BOn ,IJ.nJI COOTHOllleHUH l.JUCna 6apuo· 

HOB U Me 30HOB KaK B U.eHTpanbHOH, TaK U BO clJparMeHTaU.UOH

Hoii o6nacTJIX. 0,IJ.HaKo ecnu npuHJITh, 'ITO 6apuoHHoe qucno 

KBapKa npOJIBnJleT ce6Jl KaK BepOJITHOCTb po)l(,ll.eHUJI 3TUM 

KBapKO~ 6apUOHHOrO COCTOJIHUJI, TO COOTHOllleHUe 'IUCen, 

po,IJ.UBllluxcJI a u.eHTpanLHoii o6nacTu 6apuoHoB u Me30HOB, 

cPUKCUpyeTCJI U OKa3biBaeTCJI BeCbMa 6nU3KUM K cny'laiO, 

KOr ,IJ.a npu pO:>K,IJ.eHUU a,IJ.pOHOB UMeiOTCJI O'leHb CUnhHble U.Be

TOBble KoppenJlu.uu I cnyqaii:, paccMoTpeHHblii: a pa6oTax :"1. 2/. 

C , 1 B' 2M' ooTHollleHue q • -- , -- . 
3 3 

JIBnJleTCJI cPU3U1.feCKUM Tpe6o-

BaHUeM "noKanLHoro" coxpaHeHuJI 6apuoHHoro 3apJI,IJ.a, Ko

Topoe, KaK HaM npe,IJ.cTaBnJleTcJI, Mo:>KeT 6LITL nono:>KeHo 

B OCHOBY npu paCCMOTpeHUU npou.ecCOB MHO:>KeCTBeHHOrO 

pO:>K,IJ.eHUJI. Tor,IJ.a COOTHOllleHUe Me:>K,IJ.y l.fUCnaMU Me30HOB, 

6apuoHoB u aHTu6apuoHoB, po,IJ.UBllluxcJI B u.eHTpanLHoii: o6-

nacTu, oKa3blsaeTCJI secLMa ycToii:l.fUBbiM, cna6o 3asucJI· 

IIUIM OT TOrO, UMeiOTCJI unu OTCYTCTBYIOT U.BeTOBble KOppe

nJIU.UU KBapKOB B npou.eccax MHO:>KeCTBeHHOrO pO:>K,IJ.eHUJI. 

B 3aKni01.feHue Mbl xoTenu 6bl no6naro,D.apuTL B.M.lllex

Tepa, r .C.,l],aHunosa U E.M.JieBUHa 3a UHUU.UUpyromue o6cy:>K

,IJ.eHUJI u M.rMuTpo 3a npose,IJ.eHue MalllUHHoro cl.feTa. 
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