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KOPPEJI5IUlfW IUIOHOB C MAJIbIM OTHOCl:ITEJIbHhIM HMITYJIbCOM B ALI
POHHbIX B3AHMOIlEHCTBH5IX ITPI1 IIPOME)I(YTOQHbIX 3HEPrH5IX. 
IIperrpHHT HT3ct> 42-99/ 

AH,llPKKOB A.n., O.B.:SYJleKoBt B.C.JleMH,UOB, A.JI.EH.uan:oB~ B.H.MHxaiimilJeHKO, 
B.A.OKOpOKoBt H.A.lloJIeHKeB:aqt A.K.IIoHocoBt <I>.M.CepreeB~ -M.,1999 - 24c. 

JIccmmoBaHbl ,UBYXlJaCTH1JHble KopperuIIl;lni IUIOHOB B1rp- Ii pP-B3anMoneHCTBliJIX npl'I ..;s '" 
2.9-4 r3B/c B06JIaCTR MaJIblX OTHOCHTeJTbHblX 4-HMnYJIbCoB. PaccMOTpeHbJ KOM6RHaUHR 
H3 TO:lK,lleCTBeHHbIX 3ap.lDKeHHblx, pa3HOHMeHHO 3apiDKeHHbIx 11 COCTo~IUHe H3 3ap.lDr;eH
HbIX H HeHTpaJIbHbIX IllioaOB. LIJI.l£ IIap TO:lK,lleCTBeHHbIX nHOHOB HafiJIlO,UaroTcH IlOJIO)lOI
TeJlbHbIe KOppeJJKUHH npH MaJIbTX 3Ha1JeHlBIX Pa3HOCTeH 4-HMnyJIbCOB, KOTopbIe II03BOJl.lI
IOT oueaMTb reOMeTpHlJeCKHe pa3MepbI HCTO"laliKa IIHoaOB (R 2 <PM). Ha6JIIO.uaeTCHr'J 

IlpeBbfIlIeHHe Han epOHOM B Y3KOH 06naCTR B6ml3H ayrur ,UJI.l£ pa3HOHMeHHO 3apH2KeHHbTX 
nllOHOB, CBH,lleTeJIbCTByroID;ee 06 06Pa30BaHlili CBK3aHJmro COCTOKHlIiI B <)TOH CHCTeMe TH
na .zuUIHOHlIOro aTOMa. linK nap, COCTO.llIUlIX If3 3ap.lDKeHHoro JiI HeHTpanbHoro lUIOHOB, 
KoppemrUIDI He o6Hapy:lKeHO. H3yqeHO BJlHKHHe Y3KHX pe30HaHCOB Ha Ha6mo.uaeMhle KOp
peJlHUliUI. YCTaHOBJIeHO, "tITO Y3KHe pe30HaHChI npHBO,U.lIT K YBeJIlii"tIeHlfiO H3MepeHHhIX 
npOCTpaHCTBeHHbIX pMMepOB IICTO"tIHliIKa. lloKa3aHO, 'ITO Ha6JlIOnaeMbIe KOPPeJJHUliIH He 
06'1>..l£CHHIOTCH ;}4><l>eKTOM JIH,llHpOBaHBJI. 

PIONS CORRELATIONS WITH LOW RELATIVE MOMENTUM UNDER INTER
MEDIATE ENERGIES. 

A.D.Andryakov, O.V.Bulekov, V.S.Demidov, A.L.Endalov, V.I.Mikhailichcnko, V.A.Oko
rokov, LA.Polenkevich, A.K.Panosav, F.MSergeev 

Two particle pion correlations at low relative four-momentum are investigated in 1rp and 
pp-interactians at ..;s "" 2.9 - 4 GeVIe. Combinations of like, unlike charge sign and 
neutra.l with charged pion pairs are considered. Constructive interference correlations for 
the pairs of identical pions are observed. The space size of the pianic source is found to 
be equal R ~ 2 fm. The narrow enhencement near the zero far pairs of unlike-signed 
pions gives evidence of formation of bound state. There are no correlations observed in 
the system, consisting of charged and neutral pions. The influence of narrow resonances 
on interference correlations are studied. The existence of this resonances leads to increase 
of the pions source size. It is shown that the observed correlations could not be explained 
by leadig effect. 

Pnc. - 8, CllHCOK mn. - 35 HaRM. 
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BBe.lleUUe 

HHTep<pepeBIlltOHBhIe KOppemrn;IDI qaCTIID; cO,Ilep2KaT HBq>OpMa.r:(HK> 0 

npOCTpaHCTBeHHO-BpeMeRHbIX XapaKTepIIcTlIKax IIX IICTO'nIlIKa. BnepBhle 

3TO cBoilcTBo 6bIno llCIIOJTh30BaHO B pa,IlHOaCTpOHOMIm Xan6epII-EpayHoM 

IiI TBFICCOM II] ,1IJUI onpe.neneHH.sI yrnoBhIX pa3MepOB 3Be3,n. IIepBhIe 1I3Me

peHH.sI npocTpaHCTB€HHOH npOT5OKeHHOCTII J2ICTO'tffiFIKa IIJilOHOB 5hIJIH BhI

nOmIeHbI r. II C. rOJIh,Uxa6epaMII, JIll H IIaicoM [2). 
3a npome,nllIHe C Tex nop COpOK rreT HaKOnJIeH 60JIhllIOH 06'beM 3KC

rrepliIMeHTaJIbHbIX. ,IlaHHbIX no ,IlBYX- II Tpex-qaCTnqffillM KopperuIIU'IHM TO

)K,neCTBeHHhIX a,npoHoB. 3TH ,Ila.HHl>Ie IIonpo6Ho npe,ncTaBJIeHhI B 0630Pax 

[3,4). B pme pa50T JilCCnenOBaHhI KoppemIIUZIH pa3HOHMeHHO 3apsDKeHHhIx 

-qaCTRIJ; [5-7], ,IlaRHhIe :iKe no KoppemID;J2ISlM nap, COCTO.srIIJ;RX E:3 3apSl)l{e:HIThIX 

R HeiiTpaJIhHhIX -qacnro;, CKY,IlHhI H npOTHBOpelllmbl [8]. 
TaKaS! 1Ke CHTyaIUm XapaKTepHa E: ,IlmI COBpeMeHHoro COCTOHlflIH Teo

pIIR. Koppemm;ID! T01K,neCTBeBHhIX 'tlaCTRII, o6ycnOBJIeHIIlde CTaTRCTHKOH 

B03e-3immTeHHa, .n:eTaJIbHO 1I3y-q€HbI B paMKax HaH60nee pacnpoCTpaHeH

HhIX MO,IleneH, TaKfiX KaK MynbTHnepll$epll'tleCIrn:e [9-11], rJil,Ilp0,IllilHaMl1['tle

CKRe [12-14] H cTpyHHhIe [15-17]. IIoJIy-qeHa napaMeTpH3a.IUIH ,IlmI pa3JIHQ

HbIX TlITIOB IICTO-qmm:OB (cTaTI£1:reCIrn:e, ,IllIHaMWIeCKRe II T.,Il.), BhlHBJIeHa 

POJIh ,Ila.HH.bIX KoppemIIUIlI B nOHBJIeHIIE: 60JIhffiIiIX qmyKTyauRiI B nrrOTHO

CT.sJX pacrrpe,L(enemriI QacTllll, 06yCJIOBneHHbIX MaClliTa6HO-mmapRa.HTHOR 

,IlHHaMl![l(OH [4]. ITo KOppeJIHUHHM pa3HOlIMeHHO 3apSl)l{eImhIX mrOHOB OCHOB

HaJ! -qaCTb pa60T nanpaBJIeHa Ha 061:>.sICHeRJile Bey.nOBJIeTBOpJilTeJThHOrO Olln

camUI <paKTOpOM raMOBa KYJIOHOBCKoro B3aIIMOneHCTBlIH [7,18]. IIy6JmKa

mIR, nocBgm;eHHbIe KoppemIIl;RHM 3ap.SI2KeHH1>Ix H HeHTpanbHhIX unOHOB, co

,ll;ep2KaT npoTlmope"tlliIByro 1J.H<P0PMaIJ,RIO 06 HX BeJIlI"I!HHe H 3HaKe. B 'tJaCT

HOCTH, B pa60Te [3] B03M02KHOCTb TaKJiIX KOppeJI.SIIJ;lIH CJIe.nyeT H3 H30TOilll

qeCKJiIX CBOHCTB CE:CTeMhI ,ll;BYX II1l0HOB, nOBe.n;eHHe KoppemuUIoHHoil4JyHK

umr rrplt 3TOM onpe.nemIeTCH KOHKpeTHoR peaKIJ;JleiI (-rm:CJIOM ReHTpaJIbHhIX 

IIHOROB). 

B03MO.JKHOCTb B03Hl'IKHOBemnI KoppemrIUIH B CHCTeMax 1f+1fo H 1f-1fo 

Bcne.n:CTBHe <PepMII-CTaTl:ICTIIKn. KBapKOB paCCMaTpHBaJIaCb B pa60Te 
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B.B.Bna.n;IIMBpcKOro [19J. 0606meHHaJ[ B03e-CTaTBCTRKa IlO MHemnO aB

TOpOB pa60ThI [20) TaIOKe M01KeT npnO,lllITb K KoppemrD;HHM B II:aHHhIX 

cHcTeMax, o6pa3yIOIUHxcH H3 HaqaJIbHhIX COCTOKHBH C HyneBbIM 1I30CIllI

HOM. 

B nOCne,JJ;Hee BpeMs.l B03paCTaJOmas.r CTaTHCTHqeCKaJI: 06eCneQeHHOCTb 

pe3YJThTaTOB H3MepeJntil npe.n;'MlBmleT BCe 60JIee 2KeCTKHe Tpe6oBamU[ K 

reHepaTOpaM co6bITD. KaK nOKa3hIBaeT rrpaKTHKa, HeB03MO)KHO .n;06.HTbCK 

y.n;OBneTBOplITeJIbHOrO COrJIaC:l'UI MO.n:eneH C 3KCneplIMeHTam.RbI..rv.r1I pe3yJIh

TaTaMH 6e3 yqeTa KoppemlillIH B03e-3mIIIITeHHa [5,6,20]. .uoCTlI1KeHlIe 

onpe.n;eneHHOCTH no KoppemIUH:KM B cBcTeMax, COCTOj)]J:(HX FI3 3apSDKeH

HhIX J2l HeHTpaJIbHI>IX qaCnIU, ae06XO,lJ;IL\10 .n;JI1I: .n:aJIhHeftmero COBepmea

CTBOBamu Mo.n;enen 11 nonyqemIK HOBOR 1lH¢lOpMaIUIH 0 rrpOCTpaaCTBeHHO

BpeMeHHoR KapTlIae pa3BHTHH MH02KeCTBeRHbIX rrpOneccoB [21,22). lhyqe

Ime Koppen~ B 3THX clIcTeMax Tpe6yeT Tm;aTeJIhHoro y-qeTa BJIlIHml1l: 

pe30HaHCOB [3-6], a TaIOKe KynoHoBcKoro 1I CHnbHoro B3aHMO,lJ;eKCTBnft B 

KOaeqaOM COCTOml2lll [23-27J. 
UeJIbIO naHHoi pa60ThI smmleTC:K llCCJIe,n:OBa.m:re napIIbIX KOppemUJ;llH: 

nnOHOB .n;mI pa3JlliI1IHlill( 3ap.aII:OBbIX KOM6HHawm, onpenerreHlIe C nOMOIII;bIO 

3THX KOppeJIjI~ftnpOCTpaHCTBeHBO-BpeMe:HIibIX XapaKTepHCTllK HCTOqm[

Ka, a TaIOKe 1I3yqeHE:e BnlI.HH1U p02K,neHIDl pe30HaHCOB II B3aRMo.n;encTBHK 

B KOHeqROM COCTO.a:mm:. lInK 3Toro6bum: HCCJIeII:OBaHbI peaxD;mI, npe.n;

CTaBJIeHHhte B Ta6JI.l. 3KCnepHMeHTaJIbH:bIH MaTepHaJI nOJIy-qeH Ha 2
MeTpoBbIX Bonopo.n;HbIX nY3:bIpbKoBhIX KaMepaX RT34> H CERN. 

Ta6JIun;a 1. HCCne.llOBaHHhIe peaKlJ;llll. 

N!l. Peaxmrx Pn 1!'II.lCa, r3B/c qucuo C06hITHH 

1 1r-p -+ P1r+1r-7T 3,9 35972 
2 7T-P -+ P1r+1f-1r-1r° 3,9 38371 
3 1r-p -+ n1r+1r+1r-1r 3,9 16189 
4 1r+P -+ P1r+1r+1r-1r° 4,2 18567 
5 pp -+ np1r+ 71'"+ 71'" 8 6924 
6 PP -+ PP1r+ 7I'"-1ru 8 4046 
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llapaMeTpH3anBJI H nepeMeBHbIe 

llmr aHaJUI3a 3KCrrepHMeHTam.HbIX Jl:aHHhIX 6:bIJIa HCrrOJIh30BaHa JI»YX

'tIaCTlI'lHasI KOppeJI~OHHaJ[lPYHKIUHr, KOTOpasI o6b1~o orrpe,IJ;erureTC5I crre

.n.yIOII:(HM COOTHOI;IIeaJi1,eM: 

(1) 

31IeCh n - MHO)KeCTBeHHOCTh, N 1 II N 2 - O,IJ;HO- :a lIByx-qaCTl:Iq}fh[e lIHKJIIO

3liIDHhIe RHBapliIaHTHLIe lIMIIym.CHhIe paCnpe,IJ;eJIemri:, B CBOIO O'Iepe,IJ;h orr

pe,nemleMble KaK 

(2) 

r;n;e E i II Pi - 3HeprIUI: R liIMIIYJILC i-I'O TIROHa, nl - 'ql21CJIO qaCTliIU, n2 - 'IRCnO 

nap, Nev - TIOJIHoe "'IRCJIO C06bITRH. 

HccrreJIOBarraCh 3aBliICHMOCTb KoppemnU!:OHHon <pyHKIUUI C2 OT liIlIBapn:

aHTHoR nepeMenno:i!i Q2 = -(PI - p2)2, r;n;e Pi H P2 - 4-liIMnYJIbCbI 'IaCTHU. 

3Ta nepeMeHHaJI COqeTaeT CBOHCTBa TpeXMepHoro aHaJllI3a C R1I3KlIMli! Tpe

60naHHJIMH K 06'beMy CTaTHCTIIKH, XapaKTepHbIMlZ[ JIJU o,nnOMepHo:i!i 3a,IJ;a"tlH 

[28]. CB,S[3b HHBapHaHTHo:i!i MacCLI rrap:bI TIlIOHOB M C Q HMeeT BlI;n; 

(3) 

MO,IJ;em. ae3aBHCliIMO HcnycKaIOI.IJ;HX O.n;Ho-qacTlflnuux HCTO'IHlIKOB c ra

yCCOBliIM npOCTpanCTBeHHO-BpeMeHHhIM pacnpe,IJ;eJIeIDleM B 06'beMe CTa

THl:lHOE: ClPePhI IIpliIDO,IUIT K. napaMeTpH3aD:HJi:I rOJU.,Uxa6epa [29]: 

(4)
 

rne Ro - HOpMIIpOBO"'lHhIlI MHO)KHTeJIb, .A - napaMeTp KOrepeHTHOCTH, R 
napaMeTp, nponopUlIoHam.B:hIii Cpe,IJ;HeKBa.n.paTWIHoMy p~aycy clPepllQe

CKn CHMMeTplI"tlHoro JiICTo-qmma B CJiICTeMe IIOKOH .n;:m:m:OHa (R2=< r 2 >/3). 
IIpoCTaJI reOMeTp:aqeCKaJI nHTeprrpeTaI[ll.SI lIHTepepepemnwHHoi KapTH

HbI, OCHOBaRHaJI na OIITlITIeCKOH aHaJIOrHH, O,ZJ;HaKO, HenpHMeHHMa B crry

qae, Korna IICTO'lHlIKII .n.BlI)KyTCH c penHTJiIBlICTCKOH CKOpOCTbIO ,IJ;pyI' OTHO

ClITeJIhHO .n:pyra, rrpHBo;n;H K CRJIbHhIM KOppeJIKII;:ElJIM Me2K;n;y npOCTpaHCT

BOM-BpeMeHeM IiI 3HepI'JiIeR-IIMIIYJIhcoM HcnycKaeMhlX QaCTHU. KOppeJIK

UlIJiI TaKoro TlITIa B03HHKalOT BCJIenCTBlIe npHponhI KacKa.n;HOE: ,IJ;lIHaMHKH. 
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B RHTepnpeTa.nIm: B03e-3:i1mmTe:HHOBCKRX KOppenmHft (BEC) AHJJ;epco

HOM R XOepMa.BOM [16] R BOYJIepOM [15,17] B CTPYHHOH Mo,n;eJUI MacmTa6 

.n:mm, H3MepHeMbrii BEC, OTHOCRTCK He K pa3MepaM RcnycKaKmJ;ero IDIOHhI 

RCTO"tffiHKa, a K npOCTpaaCTBeBRO-BpeMeHHOMY HRTepBarry Mex.ny TO~a

MJ.[ pO.JK.n:emUI:, ,nJIj[ KOTOpbIX HMIIYJIbCHhIe pacnpe,neJIeRWL eme IIepeKphI

BaJOTCK. 3TOT HHTepBaJI B CBOIO oqepe.Itb CBH3aH C HaTVKeID1IeM CTpYJILI. 

Mo,nem. npe,ZlCKa.3:bIBaeT np1iI6Jm3RTeJI:bHO 3KCIIOHeHIUIaJThIIbIH BlI,ll Koppe

mrn:lIOHHOH q>ymanm: [6]: 

C2CQ) = RoC! + A exp(-RQ)), (5) 

r.n:e R, KaK 02KH,ZlaeTCR, He 3aBHCIilT OT 3HepnIlZI B3aIIMo.n;eikTBHa:. 

UplI <pHTRpOBaHlIH HeXOTophIX 3KCrrepHMeUTaJThHhIX pacnpe.n:erreHlI:H 

(pIle.5, fib) BBO.n;lIJICK .n;onoJImITem.B:Dri'i MH02KHTeJTh B Bl'I.Ue cyMMhI KOH

CTaHThI H KBa,n;paTH-qHoro llJIeHa .n;JIK yqeTa KlIHeMaTJ.IlIeCKliIX. Koppemmlrii 

BHe 06JIacTR HHTepq,epeHIl,l:lOHHOrO ImKa. 

B nOCJIe.n;ffi!e I'O,rw: 3B:allHTem:>mue YClIlIRK 6hIJIlI nanpaBJIeHbI Ha 113YQe

HlIe q>JIyKTyan.mI B npon;eccax MHO.JKeCTBeHHoro pO)K,l.lemlK. 3TH lICCJIe,llO

BaBRK, .n;oIIOJIHeHHhle TeOpeTHQeCKlIM aHaJIlI30M C3MOIIo.n;o6Horo XapaKTepa 

nepTyp6aTlmHbIX KXll xacKa,llPB, 6hIJUI cKoHIl;eHTpHpOBaHhI H3 nOliICKe ne

peMe)J(aeMocTa, KOTOpaJI. CHJIbB:O CBK3aRa C BEC [4]. MacmTa6HaJI lIRBapa

aHTHOCTb nO.llpa3YMeBaeT, -qTO MHoroqOCTHtmaJI: KoppemUlHoHHaK epymalHSI 
BeneT ce6K CTeneHHbIM o6pa30M B IlIIIlpOKOM HIlTepBaIIe TaKHX nepeMeHHI:JX, 

KaE Q2 H M 2• O.n:HaKO CTeneRHOH 3aKOB: nonyqaeTcK, eCJIll pa3Mep BCTOq

mm:a epJIYKTYHPyeT OT C06b1THSI K COObITlifiO J?1/RIIJiI RCTO"tlHnK gnn.aeTCK 

caMono.n;o6m.IM (epPaKTaJIono.llo6HhIM) o6beKToM, pacnpOCTpaIHIIOIIlliIMCK B 

60JIhmOM o6beMe [30J. CTeneHROe rrOBe.lleIDIe BEC Ha6mo.n;an:ocb B PSI

.n;e 3KCIIepE:MeHTOB [5,6}. B 3TRX 3KCrrepnMeHTax C2 annpoKclIMRpyeTCK 

q.yHKIJ;HeH 

C2(M) =A + B (~2)fJ (6) 

HCIIOJIb30BaHHe ImBapRaHTHOH MaCCH BMeCTO OTHOCHTeJIl>Horo 4-mmym.

ca. n03BOlIKeT H36e)KaTb CRHryIDIpHocTei rrpJ?1 Q2 -+ O. 
<PaKTOp raMOBa I1CIIOJIb30BaJICK ~JIjI yqeTa KynoHoBcKoro B3aRMo.n:e:a

CTBHK B KORe"lHOM COCTOnIRH naphI 3ap.IDK.eHHLIX llHOHOB 

G = 21r1/, 1] = Z I Z2m 
1f(¥ 

e21ffJ Q (7) 

rne (¥ - rrOCTOKHHaJI TOHKOH CTpyKTypbl. 
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Pe3YJIbTaTbI 

PacnpeneJIemUI no 3epepeKTHBHOH Macce nUB. CllCTeM 7[+1r-7I"0 II P1r+ npeA

CTaBneHbI Ha pHc.la-ld ,UmI peaKI:(ll:fi 2 R 4. 

3aBRClIMOCTIiI C2 (Q) nmI TO)KAeCTBeHHhIX -qaCTlIIl II3 peaKllIi[j;{ 2 H 4 C 

QlOHOBbIMH pacnpeAeneIDlKMliI B BII,Ue nap pa3HoHMeHHo 3apSI:LKeHHhIX rum
HOB R nap, COCTOS1III,l2lX II3 3apa::LKeHHOrO, COBnaAaIOr:o;ero no 3HaKY C nytrKO

BbIM, II HeB:TpaJIbHoro rm:OHOB, npeACTaBnem:.r Ha pIIc.2 H 3. HCKJIIO"'leHhI 

C06hIT1ZUI, B KOTOphIX :)q>q>eKTllBHhIe MacCbl KOM6mraIJ;liIl1l: 1[+1r-1r0 JIe.iKaT B 

IIonoce pe30HaHCOB M(TJ, w) ± kcr(k = 0,1 ...3), rne MTJ = O.549±O.006 f3B 

IiI Mw = 0.785 ± 0.014 r3B AmI peaKIU'IlI 2, MTJ = 0.549 ± 0.009 f3B II 

Mw = 0.787 ± 0.024 f3B ,Una: pe~HII 4. 

3aBHclIMoCTH C2( Q) AJIH. TO.iK,n:eCTBeHHhIX -qaCTlII( H3 peaKIlIIH 2 H 4, C 

QlOHOBbIMll pacnpe.n;eJIeHE:.sIMR B BR,ZIe nap pa3HOlIMeHHO 3apa:2KenHhIX IIHO

HOB n: nap, COCTOHIIUIX H3 3apSI)KeHHOrO, cOBna,n;aromero lIO 3HaKY C ny'qKO

BbIM, H HeHTpaJThHOrO nIIOHOB, npenCTaBJIeHbI Ha pHc.4a H 4b. HCKJIIO"lleHhI 

C06blTHSI, B KOTOphIX 3q,q,eKTHBHhIe MaCChI KOM6IDlaulrii p1r ne)KaT B nOJIOce 

D.-H306aphI MtJ, ± ku(k = 0,1. ..3), rAe MA = 1.207 ± 0.046 f3B .llJUI 

peaKlllllI 2, MA = 1.206 ± 0.066 r3B nJIa: peaKIlHR 4. 
Ha plIc.5a H 5b IIOKa3aHhI 3a.BRCRMOCTH C2( Q) ,UJIH. TO)KneCTBeHHhIX "tla

CTHn; H3 peaKllHH 2 R 4 C q>OHOBbIMJiI pacnpeneJIeHlHIMlI B BH.u;e nap TOEne

CTBeHHbIX IIlifOHOB, IIOJlyqeHHhlx Mo,n;eJIHPOBaHHeM. Mo.uemIpOBaHIIe 6hI
no BhITIOJIBeHO C RCnOJII:.30BaHlleM a.n;aIITlIpoBaHHoB ,Umr npOMe)J(YTOTffihIX 

3Heprll:ii B.B.Y)KHHCKIIM BepClllI MOAeJIII FRITIOF [31]. Bce ynowmaeMhIe 

HlDKe cMoAenRpOBaHHhIe pacrrpeneJIeImH. norryqeHhI C HCnOJIb30BaHReM 3TOR 

MOAeJIH. 

Koppemn:UIOHRbIe q,yHKIUIH C2(Q) ,n;mI pa3HOnMeHHO 3ap.K)KeHHIillC 'tJac

THD: II3 peaKu:Hil: 2,4,6 nOKa3aHhI Ha pnc.6a - 6d C q,OHOM B BRne nap, co

CTOm.:J'lIX ]z[3 3apa.IKeHHOrO II HeHTpaJIbHoro nlIOHOB (pRc.6a, 6b) II CMOAe

JUIpOBaHHbIX nap pa3ROliIMeHHO 3ap.lDKeHHhIX IIROHOB (plIc.6c, 6d). 
Ha plIc.7 npenCTaBrreBbI 3aBllCRMOCTH C2(Q) AJIa: nap TO)K,ll;eCTBeHRbIX 

II pa3HOlZlMeHHO 3apIDKeHHliIX 'tJaCTHIJ; lI3 peaKUHH 2,4,6 c q>OHOBhIMlI pac

rrpenenelillRMB B Bane nap, COCTOnD;HX ]z[3 pa3HOlIMeHHO 3apIDKeHHbIX II 

3apSI2KeHHOrO 11 HeHTparrbHoro II1IOHOB. B COCTaB napliI lI3 nByx n]Z[OROB, 

COBIlaAaIOrnn:x no 3HaKY C lIy"tlKOBbIM1 BKJIIO"tlanCSI JIHIIlh IrnOH, HMeIOII.UIH 

MeHI:.:IIIHii: HMIIYJIbC. 

KOppeJISIIlHOHHh1e <pyRKIum: C2( Q) nJISI nap, COCTOJIlIUlX ]z[3 3api[)KeBHOrO 

l'I neiiTpam.Horo nJiIOHOB lI3 peaKn;RR 2, IIOKa3aHhI Ra pRe.8 C <pOHOM B BH,lJ;e 
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nap, COCTOSJIIJ;ill( 113 3apSDKeHHoro II HeHTpaJThHOrO lllIOROB, llOJIY'IeBHbIX 
Mo.uerrlIpOBaHlIeM. 

Pe3YJIbTaTbI annpOKClIMaJ:OZ[H cueKTpOB .uJUI nap TOJK.D;eCTBeHHbIX IIIIO
HOB, r.ue B Ka"'IeCTBe <pORa HCnOJIh30BaHbI pacrrpe.ueJIemlSI .n;mI pa3HOHMeHHO 
3apDKeHHbIX illlOHOB, npe.n;CTaBJleHbI B Ta6JI.2-4. 3.neCb II .1laJIee 3Be3.n;O'tIKa 
Ha.rI HOMepOM peaKUl!H B Ta6JmIJ;e COOTBeTcTByeT TOM)', "'ITO rrplI o6pa
60TKe He yqIIThIBaJIlICI> C06hITRK, B KOTOpbIX 3<pepeKTRBHbIe MaCChI KaKOn
Jm60 TpeX"'IaCTlI"'IHOR KOM6:mmD;1I1I nEOROB rrona,naJIlI B IIHTepBaJIbI, COOT
BeTcTByroIIllIe pe30HaHCaM 17 H W ([537 +- 561} M3B II [757 +- 813] M3B .n;mr 
peaKIJ,FIH 2, [5317567} M3B II [739+835) M3B n;JIK peaxmm: 4). YKa3aHHbIe 
RHTepBaJIbI cooTBeTcTByroT yCJIOBlIIO Me!! E [Mres ±20"} II R306paJKeHbI Ha 
pHc.la-1d B BUlle 3amTpIDCOBa:HHbIX rHCTorpaMM. HIDKHl'l:iI lIHn;eKC S COOT
BeTcTByeT TOMY, "'ITO npH nOCTpoemm pacnpe.n;eJIeHIDI: OT6lIpaJIRCI> JIIIIITh 
napbI, B COCTaB KOTOpbIX· BXO.n;HT 3apIDKeHHbIH UROH, COBna.1laIOmmI TIO 
3HaKy C rry"'IKOBbIM, HMllYJIbC KOToporo MeHbme HMIIyJIhCa aHaJIOrlIqfloro 
lilIORa, BX0.1lIDIlero B .1laHHoe co6bITIIe. 

Ta6J1Bu;a 2. 3Ha"'IemHr napaMeTpOB annpoKcHMaD;mI pacrrpe.n;eJIemI:i! 
C2( Q) <PJHKIJ;HeH (4) .1lJIjr pea.ra::uriI 1-5 B 06rraCTH H3MenemHr nepe
MeHHon O. ~ Q ~ 0.4 f3B. 

Pea.ImH.H NEYf'jNHfJ A ., R,epM x2jNc.c. 

1 N--jN+ O.33±O.:O9 0.80±O.23 0.53 
1 N /Ni O·l4±O.12· O.96±O.60 0.51 
2 N /N+ O.79±O.09 1.01±0.09 1.39 

1----
2* N -/N+- .. 0.55±O.O9 0.87±0.15 1.22 
2 N--/N: O.49±O.09 1.02±O.16 1.18 
2* N /N: ... 0.32±O.09 O.79±O.26 0.99 
3 N±±/N+ 0.67±O.11 1.14±0.13 0.53 
3 N±±/N: 0.43±O.12 1.31±0.23 0.82 
4 N++/N+ 0.75±O.15 1.25±O.15 2.09 
4* N++/N+ 0.75±0.18 1.26±0.18 1.58 
4 N++/N: 0.39±0.15 1.35±0.27 1.9 
4* N++/N: 0.49±0.17 1.32±0.25 1.98 
5 N++/N+ O.64±0.44 1.84±0.63 0.91 
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TaOJlHu;a 3. 3HaqeHIHI rrapaMeTpOB anrrpOKCIIMarum pacnpe.neneHHll 

C2(Q) epymamefi (5) .nmr peaKUl:i:ti 1-5 B 06JIaCTH H3MeHeHlnr nepe

MeHBoH O. ::; Q ::;0.4 r3B. 

PeaKmnI NEFl!'jNH(j A R,epM X"l/Nc.c. 

1 N-- /N+ 0.61±0.20 0.83±0.72 0.68 

1 N- /N: 0.26±O.21 1.13±1.48 0.56 
2 N--jN+ 1.50±0.25 O.99±O.32 1.98 
2* N--/N+ 1.43±0.49 O.57±O.17 1.45 
2 N--/N: 0.85±0.19 O.94±O.49 1.59 
2* N-- jN+- s 1.65±0.57 O.27±O.08 1.11 
3 N±±jN+ 1.21±O.21 1.59±O.36 0.66 
3 N±±jN: 0.78±O.25 1.93±0.67 0.94 
4 N++jN+ 1.19±O.27 1.61±0.42 2.85 
4* N++/N+ 1.23±0.32 1.70±0.49 2.12 
4 N++/Ni 0.61±0.27 1.93±0.82 2.21 
4* N++/N: O.84±0.36 2.04±0.79 2.31 
5 N++/N+ 1.97±1.98 4.31±2.24 0.97 

TaOJlHn;a 4. 3Haqemnl napaMeTpOB annpOKCHMa.I:l;HH pacrrpe.n;eJIeIDIii 

C2(Q) q.yHKUHeft (6) .n;JIJI pea.KIOtii 1,.4 B 06JIaCTH H3MeuemUI rrepe

MeHHoR O. ~Q ~ 0.4 r3B. 
r£ 

PeaK

nHjI 

Nl!:1"l''jN lili A B 10-3 , 

r3B2 jc4 
f3 

._
X /Nc.c . 

1 N--/N+ 0.87±0.O5 11.0 ±17.0 1.37±O.61 0.61 
1 

,-

2 
N--/N: O.61±0.03 0.57 ±2.75 2.02±2.03 0.53 
N--/N+ O.69±O.03 1.87 ±1.53 2.29±0.34 1.51 

2* 
f- . 

2 
N--/N+ O.79±O.O5 12.9 ±11.2 1.49±0.33 1.27 
N- /N; 0.61±0.O2 0.95 ±1.25 2.29±0.53 1.29 

2* N--/N: 0.64±0.05 22. ±24. 1.04±0.39 1.02 
3 N±±/N+ l.O6±O.O2 0.27 ±O.34 3.13±0.53 0.47 
3 N±±/N: 0.87±0.O2 0.015 ±0.O36 3.98±0.99 0.98 
4 N++/N+ O.78±O.02 0.049±O.O91 3.69±0.77 2.3 
4* N++/N+ O.92±O.03 0.O41±O.O90 3.82±0.90 1.73 
4 N++/N: O.71±0.O2 0.005±O.OI8 4.32±1.59 2.01 
4* N++jN: 0.78±0.O2 0.007±O.O27 4.27±1.49 2.11 
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llaHH:&Ie allrrpOKCHMamm KOppemlUEOHHOn tPYHKIUIR 3a:BIICHMOCTKMH (4)
(6) ,D;mt nap T02K,UeCTBeHHbIX ImOHOB, B cny'tJae, Iwr.na B BH,D;C <poHa HC
rrOJTh30BaHhI cooTBeTcTByIOIllHe pacrrpe.n:eJIellIDt, nOJIy-qeHHhIe Mo,n:eJIHPOBa
HKeM, ,D;aIOT CHCTeMaTWleCKH MeHbIII1lIe 3HaqeHHg rrapaMeTpOB, xapaKTcp:a
3yIOIIJ;liIX npocTpaRcTBeHHhIe pa3MCphI. B -qaCTHOCTH, .llJIjr pea:rannI 2 II 4, 
C2(Q) ,D;JI.R KOTOpbIX rrpe,llCTaBIIeHa n3 p.liIc.5, tPHT <pyHKIUIen raycca .n:aCT 
3Ra~emUI rrapaMeTpa R 0.57 ± 0.03 <PM II 0.51 ± 0.06 <PM COOTBeTCTBeHHO, 
npH amrpOKCnMaIJ;lIlI 3KcnOHeIIIWaJThHOn 3aBHCHMOCTbIO - 0.69 ± 0.03 «PM II 

0.57 ± 0.04 «pM. 

TaoJIun;a 5. 3Ha~em[Sr rrapaMeTpoB annpOKcHMa.J]JiI.liI pacnpe.1lCnCHHR 
Cz(Q) <PYBKIJ:HCn (4) ,llrrg PCa.KnEM 2-4 B o6rracTH H3MeHemIH ncpe
MCRHon O. :::; Q :::; 0.4 r3B. 

PCalann[ N E F/!'1NBU A R,<pM X2/Nc.c. 

2 N--jN-U 0.79±0.12 1.17±0.13 0.84 
2'" N-- jN-U 0.80±0.14 1.19±0.15 0.48 
2 N--jN;O O.65±0.16 1.35±0.21 0.53 
2* 

f----

N-- jN~-O 0.52±0.15 1.27±0.26 0.72 -
0.894 N++jN+o O.59±0.18 1.49±0.24 

4* N++jN+o 0.63±0.19 1.37±0.24 0.42 
4 N++/N:u O.43±0.24 1.65±0.50 0.41 
4* N++jN;;U 0.44±O.19 1.27±0.36 0.40 

TaoJIun;a 6. 3Ha'tlc:an:s: napaMCTpOB arrnpoKcRMaxum: pacnpe.1leJIemm: 
Cz(Q) <PYHKnRCn (5) ,llJU peaK~ri 2-4 B o6n3cTH 1I3MeHcmUI rrepe
MeRliOE: O. :::; Q :::; 0.4 r3B. 

PeaKI:llIH Nl!l1"l'/NHU A R,<pM X2~C.c. 

2 N--/N-o 1.53±O.27 1.73±0.34 0.73 
2· N--jN-U 1.62±0.36 1.88±0.46 0,41 
2 N- /Ns'u 1.40±0.43 2.37±0.61 0.34 
2* N--/N;o 1.20±OA9 2.35±O.82 0.58 
4 N++jN+o 1.29±0.52 2.85±0.81 1.08 

---
4* N++jN+o 1.29±O.51 2.38±0.79 0.57 
4 N++/N:o 1.11±0.77 3.44±1.56 0.36 
4* N++jN:u 0.95±0.55 2.29±1.17 0.39 
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Pe3YJIbTaTbI annpOKClIMaUIDii cneKTpOB AJUI nap TO)K.n;eCTBeHHhIX IDIO

HOB, r.lle B KaqeCTBe <pORa nCnOJlb30BaHDI pacnpe.n;eJIeImSI .llJISI nap, COCTOSI
IlIl1fX H3 3apK2KeHHOrO n HeHTpaJThHoro nJIOHOB, npnqeM 3aplDKeHHhIHIIIIOH 
COBna.llaeT no 3HaKY C ny1IKOBhIM, npe.nCTaBJIeHhI B Ta6JI.5-7. 

Pe3YJThTaThI annpOKCHMaD;HH cneKTpOB .umr nap pa3HOlilMeHHO 3apK)KeH
HDIX IIJ2I.OHOB, rAe B KaqeCTBe <pOHa JilCnOJIb30BaHhI paCnpeAeITeHJ2I.K AJIK nap, 
COCTO.HIIJ;IDC JI3 3apSI2KeHHOrO II HeHTpaJIhHOrO nHoROB, npe.ucTaBJIe:m.r B 

Ta6JI.8-9. 

Ta6JIH:o;a 7. 3Haqen:mr napaMeTpOB annpOKCID![aUHH pacrrpe.n:enenIriI 
C2(Q) <pyHKIJ;nen: (6) .llITK peaKIUriI 2-4 B 06JIaCTH H3MeHeniHI nepe
MeHHoR O. :::; Q :::; 0.4 r3B. 

PeaK-
IUIK 

-

Nl:!J"l'"l''jNHl..i A B 10-4 , 

F3B2 /c4 
(3 X

2 
/ N c"c" 

2 N-- /N-o O.80±0.O2 1.4 ±1.6 3.34±0.49 0.74 
2* N-- /N-u 1.01±0.02 1.0 ±1.2 3.56±0.51 0.46 
2 N-- /N;o 0.69±0.02 0.054 ±0.082 4.45±0.61 0.46 
2* N /Ns · 

u 0.83±0.O2 0.17 ± 0.41 3.99±0.98 0.69 
4 N++/N+u 0.88±0.O2 0.004 ±0.O12 5.52±1.26 0.98 
4* N++ /N+u 1.06±0.O3 0.54 ±1.57 4.61±1.19 0.49 
4 N++/N;-u 0.83±0.02 0.001±0.005 5.84±1.39 0.53 

4* N++/NtO 0.90±0.05 1.0 ± 3.2 3.27±1.29 0.44 

Ta6JIJilna 8. 3HaqeH:HSI rrapaMeTpoB arrrrpOKCHMan;:mI pacnpe)leJIeRIrii 
C2( Q) q,yHKIJ;FIen (4) .1lJIH peaKJ:UriiI 2-4 B 06JIacTH H3MeHeHHH nepe
MeH~oH O. ::; Q ::; 0.25 r3B. 

N1fJl"F/NBGPeaKIUUI R,<pMA X:l/Nc.c. 
N+-/N±u2 1.23±0.69 4.56±1.19 0.39 
N+-/~N±(J2* 1.27±8.83 3.4 ±1.1 0.72 
N+- /N±u2 1.4 ±0.69 3.01±0.76 0.83s s 
N+-/N±o2* 1.19±0.63 3.55±0.94 0.57s s 
N+- jN±U4 0.022.28±9.61 10.7±19.1 
N+-jN±U4* O.65±0.71 4.02±2.15 0.12 
N;- /N;-o4 0.46±0.31 1.88±1.44 0.35 

f----- N+-jN±O4* 0.49±0.73 O.81±0.65 0.95s s 
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Ta6nllIJ;a 9. 3Ra-qemuI rrapa.\feTpOB anrrpoKcRMaIlHR paCnpelleJIeHJIIH 

C2 (Q) q>yHKuneH (5) llJIH pea.KIllIft 2-4 B o6nacTH H3MeHeH1UI rrepe

MeHHoH O. ~ Q ~ 0.25 r~B. 

N EFl''1NtJ t.iPeaKIJ;l'UI R,q.MA X~ /Nc .c . 

N+- /N±o 7.85±2.912.18±1.40 0.342 
N+-/N±o2* 3.37±2.17 6.86±2.47 0.45 
N+-/N±o 0.392 5.78±1.973.49±1.93s s 

f-
N+- /N±o2* 2.21±1.21 5.92±2.13 0.31s s 
N+-/N±o 0.0237. ±34.31. ±110.4 
N+- /N±o 0.111.14±1.49 6.81±5.984* 
N+- /N±u4 1.09±0.97 3.5 ±3.72 0.19s s 
N+-/N±o4* 2.71±3.96 11.6±11.1 0.53s s 

IIoJIy-qeIlHhIe paCilpeneJIeHlH[ nOKa3:bIBaIOT naJu:!qliIe KOHCTpyKT:HBHbIX 

Koppemm;nB, o6ycnOBJIeHHhIX KaK TOlKlleCTBeHHOCTblO 6030HOB (pnc.2,3,5), 

TaK n KYJIOHOBCKlIM B3aJlIMo.u.eHcTBlreM (plIc.6). 

AHaJIH3 pacnpellerrelllJil:, npe,llCTaBJIeB:HbIX aa pHc.2,3, nOKa3hIBaeT, QTO 

Y3KHe Me30HHhIe pe30HaHCbI OKa3bIBaIOT BJIEJIHHe Ha q>OpMy Koppemnm:

oaRoB q.ymmnJiI B 06JIaCTH MaJIhIX Q, npHBO,llH K CHCTeMaTlfleCKOMY yne

lIKlIeImIO npocrrpaHCTBeHHbIX pa3MepOB, nOJIy-qaeMblX B npon;ecce q>n

Ta (Ta6JI.2,3,5,6), qTO COrJIacyeTcH C pe3YJIbTaTaMH pa60T [5,6,32,34,35]. 
TIpHtmHOB 3Toro yaeJIHqeHHH HBIT.SreTCH TO, qTO pa3MephI, norryqaeMhIe npliI 

HaJIlI"tJHl[ pe30HaHCOB, XapaKTepH3YIOT, nOBHJUlMOMY, He npOTH2KeHHOCTb 

06JIaCTlI reHeparrW'I a.u.pOHOB, a Cpe.llIDIE: npo6er no pacna.n;a CaMHX pe30

HaHCOB [3,4]. nonee 90% 3HaqeHlfH pa3HOCTeii 4-HMIlym.COB .n;ByX llHOHOB, 

BXOllIDIUIX B COCTaB TJ- 11I W-Me30HOB, JIe2KaT B 06JIaCTH MaJIhlX 3HaqeHHH Q 
(0.+0.5 r3B). 

O.n;HaKO nCKJIIO'1emIe c06hITJrli, CBH3aHH:h1X C ~-H306apoH, BCITe,nCTBJ1Ie 

6oJlI,moro <pOHa He npHBo.zUIT K TOM)' BITlImmID ~-J1I306aphI Ra KOppeIIHUlI

0HHYID q>YHKIlHID (pliIC.4), KOTopoe Ha6moJIaJIOCh B pa60Te [35]. 3HaqeH1HI 

pa3HocTen 4-lIMnym.coB aByx nlIonOB, OalIn II3 KOTOp'hIX BXO,D:liIT B BbIJIe

JIelIHYIO rlOJIOCY, pacnpe.lleJIeHhI no BceII o6nacTliI Q. 
C :ueJIhIO y-qeTa BJIH~l:UI 3q>q>eKTa mI.nlIpOBanJ1l~ B q>oHoBble pacrrpe.ne

JIeHlIH 6'hIJI:H BKJIIOqeH'hI 1IlIllih 3apHlKeHHhle IUWHhI, COBnaaalOII.UIe no 3HaKy 
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C rryqKOBhIM, HMeIOnnre MeHbillIDlr, qeM y aHaJIOrH""illhIX IllIOHOB, lIMnyJThC 

(pHc.7). Pe3ynhTaTbI <pHTHpOBamnr, npenCTaBneHHble B Ta6n.2,3,5,6, nOKa

3bIBaIOT, "tlTO Jm.zUIpOBaHHe rrplffiO,UHT K H3MeHemno aMIIJIHTY,UbI KoppemI

IUIH, XapaKTepII3yeMo:ia: IIapaMeTpOM KorepeHTHOCTH, He npHBO,Z:UI B npe.n;e

JIax. norpeIllHocTeft K H3MeHeHHIO rrpOCTpanCTBeHHbIX xapaKTepHCTHK liIC

TO"tIHlIKa. 

Koppemrrum pa3HOllMeHBO 3apS-UKeHHbIX nHOHOB ne.JKaT B 06JIaCTH MeHb

mnx Q, "tleM KoppeJn£IJ;HH TOJK.n;eCTBeHHhIX -qacTm::J:, liI o6nanaroT 3Haqn

TeJIbHO 60JIbme-a HHTeHCnBHOCThIO, 'tJTO cBH.n;eTeJIbCTByeT 06 liIX Pa3JIl11-q

HOM npOliICX02KneIDllI. Y3KHe .n;eCTpyKTHBHble Koppemuum. B 06rraCTH 

Q < 100 M3B, naKJIa.n;hIBaIOI.IJ;I1£eCH Ha 60JIee mHpo:rme, o6yCJIOBJIeHHhIe 

T02KneCTBeHHOCTbIO (pnc.2), HBJUIOTCH crre.n;CTBliIeM liICnOJIb30B3HIHr B Ka

qeCTBe <poHoBoro pacrrpe.n;eJIeHIUI nap 1i+7f-, B eBOIO Oqepe.n:b co.n;ep2KaIIllIX 

KoppeJISIUHliL 3TOT BhIBO,n: nO,UTBep:lKJl:aeTcH liICQe3HOBeHHeM Y3KHX Koppe

mIIw:n IIpliI HCIIOJlb30Ba.HJiBI B KaqeCTBe <poHoBoro pacrrpe.ueJIeHHH nap 7r+11'"0, 

7r-1[0 (pHc.3) liIJm nonyqeHHoro Mo.n;enHpoBaHHeM (pRc.5). 

TIoc.JIe,nHIril <paKT B· COBOKyllHocTn C OTCyTcTBHeM KaKHX-JIH60 mnpoKHx 

Kopperrmri B <pyHKUn::H C2 nIDI nap 1f+7f- KOCBeHHO cBH.n;eTeJIhCTByeT 06 

oTeyTcTBJiIIiI KoppeJUlI(ail B cneKTpe no Q,nJIH nap 7f+7fo (7f-7fO), QTO corJIa

cyeTcH C rrOBe,neHHeM KoppemlilHoHHoH «PYHKI:OiIIl: .n:ml ,llaHffbIX nap, npe'ucTa

BJIeHHOM Ha pHc.8 (<p0HoBoe pacrrpe.n:eJIeHne norry-qeHo MO,lleJIHpOBaImeM). 

illHpOJrn:e MlIHHMyMhI Ha pllc.2-4,7 B 06JIaCTH 0.6 < Q < 0.8 f3B o6yc

JIOBJIeHhI BJIHHHneM p-Me30Ha. Cpe,UHee 3Ha"tleHHe rrpOCTpaHCTBeHHhIX pa3

MepOB 06JIaCTR reHepan;RH npopHJJ:Ka 2 <pM, KOTopoe .llaeT rrapaMeTpH3allIDI 

rOJTh.llxa6epa IIpH <pRTHpOBamIH 3KCnepHMeHTaJIbHbIX pacrrpe.lleJIemm., co

Bna,naeT C .llaHHhIMH, nOJI~eRHbIMHB a.n;poH-HnepHhlx B3aHMOneHCTBEJIX B 

pafioTax [32-34]. B03HHKaIOT Tpy,IIHOCTH npH onHcaHRH Koppemn:ozroHBoH 

¢YHKIU1IH pa3HOHMeHBO 3apIDKeHHblx nnOHOB cTeneHHoH 3aBliIClIMOCThIO. 

1. HCCJIenOBaHhI ,lI;Byx-qaCTlPIHbIe KOppenHIJ;lIH IIpR MaJIhIX OTHOCRTenb

HbIX HMnyJIbCaX nap T02K,lleCTBeHBLIX, pa3HOHMeHHO 3apH2KeHHbIX IT COCTO

iJJIJ;IiIX 113 3apjDKeHBOro H HeHTpaJIhHoro ITHOHOB. 11m! T02K,UeCTBeHHbIX ITH

OHOB npOBeneHO cpaBHeHFIe HafimO.llaeMhIX KOHCTPYKTHBHhIX KoppemluIril B 

06JIaCTH Ma.TIhIX OTHOCHTeJThHhIX lIMnYJIbCOB C pxnOM MO.llenen, orrpe,lIeneRLI 

pa3MephI 06naCTH reHepa.nmr IIHOHOB. 
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? Y-qeT BKJIa,n;a Y3KIDC Me30HHhIX pe30HaHCOB 1] JiI W B KOppemr:mmHHyIO 

q>yHKUHIO IIplI MaJIbIX Q, n03BOJIHJI pa3,n;emUh npOCTpaHCTBeHHhIe o6na

CTlZI, COOTBeTcTBylOI.Il)1[e rrpXMOMy p0)K,UeHmO IHIOHOB n 06pa30BaHHIO RX OT 

pacrra,n;a pe30HaIICOB. 

3. CpaBHeHHe pacrrpe,n;erreIm:Jii lJ;JUI n+7r° (Jr-nO) c pacrrpe.u;enemUIMJil ,llJBI 

7r+7r- H IIOJIy-qeHHbIMH B pa..\fi{ax Mo.n;eml, nOKa3arrO, 'tlTO 3q>q>eKT, o6ycno

BJIeIIII:hIlI CTaTJiICTHKOE: KBapKOB .IlIHl CIiCTeMbI II3 3apiDKeHBoro H BeHTpa.TIb

Boro IllIOHOB, npH lIMeIOm;eMC.a ypoBHe TO'tlHOCTR He Ha6JIIO.n;aeTc.a. 

4. IIoKa3aHo, qTO .paKTOp raMOBa He y'tlJ2lThIBaeT nOJIHOCThlO Koppe

JISrrorii: B CIIeKTpe 11"+ 7r-, 06yCJIOBneHHbIX KynoHOBCKJ2lM B3aRMO,llenCTBJ2leM. 

3TH KoppemnuuI, B03MO.JKHO, BlJ3BaHbI o6pa30BamIeM CB.a3aHHOrO COCTOS.!

fin.a T1:llla lllHIHOHHoro aTOMa. 

5. BhI60p 4loaa OKa3bIBaeT BJIlUIIDIe Ha BlI,U Koppemrn;HoHHoH 4lYHKIIHII. 

-:POR, BKmoqaro:I:IJ;Hii 3apsDKeH.IU.IiI 1I HeHTpaJIbHblH IIHOHhI, n03BOJUIeT JiI36e

)KaTb BJIl'IHRHH KYJIOHOBCKoro B3aHMo,UeHcTBHjI B 4l0HOBOM pacrrpe,n;eJIeHl!IH 

npJ2l JiI3y-qeHHH KOppenmml TO)K)leCTBeHHbIX ImOHOB. 

Pa60Ta BhIllOJIHeHa rrpn rro.n;.n;ep)KKe <pe,llepaJIhROR u;eJIeBOH rrporpaMMbI 

"HHTerparOlur" (rrpoeKT AOIOO/99). 
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PlIIc.2. 3aBlIIcRMoCTb KOppeJUIUHOHHOR lPYHKUHH O2 .lln.sI TO:lK.lleCTBeHHbIX IlHOHOB OT 

Pa.3HOCTR 4-HMllynbcoB Q: a - peaKUHH 2j b - peaxIUul. 4. Bcg CTaTItICTlIKa (0), 6e3 co

6b1THR, Y.llOBneTBopmoIURx ycnoBHIO MefArr+1!"-1!"°) E [M(71,w) ± 0'] (<», ±217 (.), ±3O' 
(.6). <POH - rraphI pa3HORMeHHo 3ap.sI)KeHllhIX nHOHOB. CnnOillHall JIHHH}l - arrnpoKcHMaUHSI 

lPYHKUHeH raycca, I1ITpHXOBa..R - 3KcnoHeHToH, UYHKTHpHa..R - cTerreHHoH 3aBHCHMOCTblO. 
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PHc.3. 3aBHCHMOCTh Koppemm;noHHoH ¢YHKI.(HH C2 JVHI TO;.K,l(eCTBeHHbIX nHOHOB 0'1' 

Pa.3HOCTH 4-HMrryJIbCOB Q: a - peaKUlliI 2; b - peaKilHiI 4. BCSI cTaTHCTHKa (0), 6e3 co

6bITHM, Y~OBJICTBOPXlOIUHX yCJIOBHIO MeJj (1r+1r-1r°) E [M(7],w) ± O'J (0), ±2o- (.), ±317 
(ll). <POH - rraphl UHOHOB, COCTOBllJ,He H3 HeHTpaJIbHOrO H 3ap.K)ReHHOrO, COBua.uaIOIIJ,ero no 

3HaKy c nyqKOBbIM. CnJIOillHa.K JUIHHX - allrrp0I<CHMaIJ;lUI ¢YHKllHeE: raycca, UlTPI1XOBasl 

3KcnoHeHTOH, nYHKTHpHM - cTeneHHoH 3aBHCRMOCThlO. 
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Pa3HOCTH 4-HMnYJIhCOB Q: BCH CTaTHCTHxa (0), 6e3 C061>lTHH, YAOBJIeTBOpKIOIIUIX YCJIOBHIO 

MeJf (p7r) E [M(~) ± a] (0), ±2a (Ll), ±30' (*). <l>OH - naphl ill'lOHOB pa3HOHMeHHO 3apJl

2KeHHhlX (4a, 4c) II aeRTpaJIhHoro .Ii 3apJllKeHHoro, COBna.n:alOm;ero lIO 3HaKY C nY~KOBhlM 
(4b,4d). 
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Puc.5. 3a.BHCHMOCTb Koppen.awIOHHOH: «pyHKUHH C2 .D;JnI TO)K.lJ;eCTBeHHhIX nHOHOB oT 

Pa3HOCTII 4--RMnyJIbCOB Q: a - peaKUHX 2; b - peaKIJ;I1X 4. <POH - rrapbl TOJK1(eCTBeHHhIX 

3apsr)i(eHHhIX UHoRoB, nOJIyqeHHhIe B pe3YJIhTaTe M01(eJIHpo»aRtuI:. CnnOIIlHai[ JIHH1UI 

annpoKCHMaUH.lI «PyuKIJ;BeH: faycca, ul'rpaXOBaJI - 3KcIIoHeHToH, nYHKTHpHlUI - cTeneHHoH 

3aBHCHMOCl'hlO. 
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PRe.5. 3aBHcHMoCTh KOppeJI.sI~HORHOHtPyHKn:RH C2 0'1' Pa3HOCTH 4-RMnYJIbCOB Q .n.rur 
pa3HoHMeHHo 3ap.lliKeHHhIX IIHOHOB: a,c - peaKURR 2; b - pea.ImHH 4 j d. - peaK~Hj{ 6. 
Bc.ll cTaT}Jc;HKa (0) 11 (*), 6e3 c06bITlra, y.nOBJIeTBopHlOII'(HX ycnoBHIO Me//(1r+1f-7r°) E 
[M(1], w) ± 0"] (.). <l>OH: a,b - napbI 113 HeBTpaJIhHoro H 3apKIKeHRoro IIHOHOB, c,d - napbI 

l'l3 pa.3HOHMeHHO 3apXlKeHHhIX nHOHOB, nonyqeHHl>le MO.lleJUIpOBaHHeM. CUJIOillHM JIHRH.lI 

- annpOKCHMan:H.l£ 4>yHKIll'Ieli raycca, IDTpHXOBaJi - 3KcnOHeHToH. 
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PHc.7. 3a.BHCI1MOCTh KoppemrunoHHoH <pyHKUHH C2 ,IlJUJ TO)J{,IleCTBeHHhIX llllOHOB OT 

pa.:mocnI 4-HMnynhcoB Q: a,c - peaK:O:~f.j1 2; b,d - peaKUHH 4, .unH pa3HOHMeHHo 3apaJKeRllhlX 

rmOROB: e - peaKIUHI 2; f - peaKIJ;HH 4. Bcs CTaTliICTliIKa (0), 6e3 C06h1THD, YJJ:oBJIeT

BOp.llIOIUH:X ycnoBRIO Mejj (1C"+1C"-7[°) E [M(7J,w) ± uJ (e). <POR: a,b - naphI pa3ROliIMeHRO 

3apH)KeHHhlX IlHOHOB, c,d,e,f - napb! H3 HeHTpaJIhHoro H 3apJI:lKeHHoro fiHOHOB, npH'IeM 

B COCTas naphI H3 JJ:BYX UROHOB, COBlIa.,ualOlUHX lIO 3HaKy C UY'IKOBhlM, BKJIlO'Ien JIH1llh 

HMeIOIlUIM: MellhuHu1 IrIMIIynhc. ClIJIOUIHaH JIHHHH - alIlipoRCHMaUHJJ <pyHKUHeH raycca. 

LUTpHxoBasr - 3KcnoHeHToH, nyHI(TRpHaJI - cTeneHHoii 3aBl'ICHMOCThlO. 
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PRC.S. 3aBHCHMOCTh KOppenJlIUroRHOH <pyRKUHR CZ OT Pa3HOCTliI 4-liIMnYJ'IbCOB Q ,n:m[ 

nap H3 Heihpa.m.Horo 1'1 3apJl)f(eHHoro IIHOHOB H3 peaKURH 2: a -1("-1("()j b - 1("+1("0. <POR 

cooTBeTcTByIOIUHe rrapbI R3 neHTpaJIbHoro 11 3apll}KeHHoro nI10HOB, nOJIy-qeHHhIe MOJJ;eml

pOBaIUteM. 
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