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TTpe)lCTaBJJeH aHa/1113 <jlopM11pOBaHllll nJJOTHblX rpynn (<jJJJYKTyau11ii) '!aCTHU, poJK.UeHHblX B ueH
TpaJJbHblX C-Cu- II Mg-Mg-coynapeHHllX np11 IIMnyJJbcax HaJJeTaIOIUero ll/lpa 4,5 II 4,3 f3B/c/HyKJ10H co
OTBeTCTBeHHO. ,!lJJl! nOIICKa MHOfO'!aCTll'!HbIX )lllHaMll'!eCKIIX KOppeJJllUIIH H3Y<JeHbl pacnpe)leJleHHJI MaK
CHMaJJbHblX nJJOTHOCTeii II ueHTpOB Tl!JKeCTH cjmyKTyau11ii 3apl!JKeHHblX '!aCTIIU B npocTpaHCTBe nceB)l0-
6bICTpOT. B pacnpe)leJJellllllX ueHTpOB TllJKeCTII Ha6JJIO)lalOTCll )lBa n11Ka Ha)l CTaTHCTH'leCKIIM <jJOHOM 
co CTPYKTypoii, nono6Hoii OJKH)laeMoii B MO)le/111 KOrepeHTHOfO rJJIOOHHOfO H3JJyqeHllll II Ha6JJIO)laBIUeiicll 
B anpoHHblX B3allMO)lettCTBllllX. O6Hapy",KeHa 3apl1/lOBal! He3aBIICIIMOCTb nonyqeHHblX pacnpe)leJJeHIIH 
II a311MyraJJbHal! 1130TponHOCTb co6urnii, conepJKaIUIIX nceB)l06blCTpOTHble <jJJ1yKTyau1111. PacnpeneJJeHllll 
no MaKCIIMaJJbHblM nJJOTHOCTl!M <jJJJYKTyau11ii B OCHOBHOM onpeneJJl!IOTCll CTaTIICTIIKOii, XOTll noBe)leH11e 
3TIIX pacnpe)leJ1e1mii B C-Cu-B3allMO)lettCTBllllX Ka<Jecrnemm cornacyeTCll C npe)lCKaJaHllllMII O)lHOMep
HOii nepeMeJKaeMOCTHOH MO)le/111. HenyaccOHOBbltt xapaKTep noCTpoeHHblX pacnpeneJJeHIIH o6HapyJKeH 
KaK B C-Cu-, TaK II B Mg-Mg-CTOJIKHOBeHllllX. nonyqeHHble pe3yJJbTaTbl fOBOpllT O )lOnOJJHIITeJJbHOCTII 
/lBYX HO)lXO)lOB - KorepeHTHOro II CTOXaCTll'!eCKOfO - B o6pa30BaHIIII JIOKaJJbHblX )ll!HaM11'1eCKIIX <jJJJYK
Tyau11ii B npouecce MHOJKecrne1rnoro poJK)leH11ll. HcnoJJb30BaHHal! MeTO/lllKa aHaJJIIJa noJBOJJlleT npoBe
CTII Henocpencrne1rnoe cpaBHeHl!e pe3yJJbTaTOB HaCTOllIUeii pa60Tbl C pe3yJJbTaTaMII nono6HblX IICCJ1e)lo
BaH11ii npyrnx peaKu11ii. 

Pa6oTa BbinOJIIJe11a B Jla6oparnp1111 BblCOKIIX 3Heprnii OJ,UIH. 

TTpenpllHT O6be/llUieIIHOfO IIHCTHTyra ll)lepHblX IICCJ1e)lOBaH11ii. lly6Ha, 1999 
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The Formation of Dense Groups of Particles in Collisions of Intermediate Energy Nuclei 

An analysis of the formation of dense groups, fluctuations, of particles is performed for central 
C-Cu and Mg-Mg collisions at momentum of incident nucleus, respectively, of 4.5 and 4.3 Ge V Jc/nucle
on. To search for multiparticle dynamical correlations, the maximum density distributions and the distrib
utions of centres of fluctuations are studied with the charged particle pseudorapidity spectra. Two peaks 
over statistical background are observed in the distributions of the centres of fluctuations with the struc
ture similar to that expected from the coherent gluon radiation model and found in hadronic interactions. 
A charge independence of the distributions is obtained along with an azimuthal isotropy of the events con
taining fluctuations. The maximum density distributions are found to be generally determined by statisti
cal contribution, although for C-Cu interactions the behaviour of these distributions shows qualitative 
agreement with that from the one-dimensional intermittency model. A non-poissonian character 
of the distributions is found in C-Cu collisions in Mg-Mg ones as well. The results obtained indicate 
the two different approaches, coherent vs. stochastic, to be the complementary mechanisms in the forma
tion of the local dynamical fluctuations in multiparticle production process. The methodology used 
in the analysis allows the results of the present paper to be directly compared with those from other reac
tions. 

The investigation has been performed at the Laboratory of High Energies, JINR. 
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1. BBE,UEHl1E 

ITpoBe)leHHble B IIOCJie)lHee BpeMl! MHOfOtJ:HCJleHHble HCCJie)lOBaHUll o6pa30BllHl!l! 

IIJIOTHhIX rpyrrrr tJ:aCTlll-1 B pacrrpe)leJieH!ll!X MPOHOB BO MHOlKeCTBeHHhIX rrpol(eccax [1,2] 

rrpuBem1 K Bh!BO.!(y O TOM, tJ:TO Ha6JI10)laeMhie HeO)lHOpO)lHOCTH B )lllHHhlX pacrrpe)leJieHUl!X 

CBll3llHI,J C )lllHaMIIKOii rrpol(eCCOB, a He llBJll!IOTCll CJie)lCTBHeM orpaHlltJ:eHHOCTH CTaTHCTHKu: 

bh!JIO o6HapylKeHO, 'ITO JtptpeKT o6pa30BaHl!ll TaKHX )ll!HaMl!tJ:eCKIIX q>nynyan11ii HOCIIT 

perylillpHhlli xapaKTep, T.e. IIJIOTHb!e rpyIIIIhl tJ:aCTIII.( IIOl!BJll!IOTCll rrpn q>HKCHpOB!lHHhIX 

3HatJ:eH!ll!X IIOlillpHoro yrna (rrceB)l061,1crpoTbI), o6pa3yl! TaK HaJhIBaeMhie KOJlhl(eBbJe 
co6brrnl!. 

81,meJIHTh KOJlbl(eBy!O crpynypy MOlKHO IIO HaJilltJ:UIO MaKCUMYMOB Ha IIIKaJie IICeB

.1-1061,1crpOT rrpu IIOIICKe B co6h!TIIH IIJIOTHOii rpyrrrrhI tJ:aCTHI.(. BrrepBhie TaKHe co6b!Tllll 

Ha6JIIO)-laJIHCI, B 3KCIIepnMeHTax C KOCMl!tJ:eCKHMII JiytJ:aMII, a 3aTeM 6wm o6HapylKeHbl H B 

yCKOpHTeJibHhIX 3KCIIepuMeHTax [2]. Cne)lyeT 3aMeTIITh, 'ITO pacrrpe.neneHUll IIO aJUMy

TaJihHbIM yrnaM, KaK u IIO rrorrepetJ:Hh!M 111',myJihCaM B TaKHX co6b!Tlll!X )lOCTaTOtJ:HO 

paBHOMepHb!e. 

,UanbHeiilllue HCCJie)-IOBaHHll IIOl!BJieHl!ll HeO)-IHOpO)lHOCTeil B pacrrpe.neneHl!l!X polK

)-leHHh!X tJ:aCTIII.( rrpOBO)-IIIJIIICI, B OCHOBHOM Ha OCHOBe CTOXaCTHtJ:eCKOfO IIO)-IXO)la - rrepe

MelKaeMOCTHOii J\10)-leJIII, 3al!MCTBOB!IHHOH H3 fH.I-IPOJ-IIIHaMIIKII (CM. ofoop1,1 [1,2]). B paMKax 

3TOro IlO)lXO)-la 6un BbUIBJieH J-IIIHaMHtJ:eCKl!ll xapaKTep tpnyKryan11il, YKaJb!Ba!OII.IIIH Ha 

rrepeMelKaeMOCTHYIO (tppaKTaJihHY!O) crpynypy co61,rr11ii BO Bcex TIIIIax B3al!MO)-leii

CTBl!ll [2,3]. TeM He MeHee o6HapylKeHHal! CTOXaCTHtJ:eCKal! rrpnpo.na tpnynyannii .no CIIX rrop 

He l!MeeT 061>l!CHCHHll, HeCMOrpll Ha MHOlKCCTBO npe,!{JIOlKeHHbIX )-IIIHaMlltJ:ecKHX MO)leJieH. 

C .npyroii CTOpOHhl, KOJihl(eBal! crpynypa xopOIIIO li3BeCTHa H3 JJieKrpO)ll!HaMHKII -

H3JiytJ:eHJ!e BaBIIJIOBa-llepeHKOBa. y CJIOBl!ll B03Hl!KIIOBeHHll rro.no6Horo 1!3JiyqeHl!ll MOryT 

Bb!IlOJIHl!ThCll Ii B Cl!JlhHh!X B3al!MO)-leiiCTBl!l!X HYKJIOHOB HIHJII! ll)-lep [ 4,5]. 3TOT II0)-IX0.1-1 61,m 

ocymecrnneH B MO)-leJIII K0repeHTHOfO 1!3JiytJ:eHl!ll rJIIOOH0B c KOHetJ:HOH .!{Jll!Hbl [5], KOTOpal! 

rrpe)-ICKaJb!BaeT l!HTepqiepeHI.(l!OHHblH IIl!K B pacrrpe)leJielllll!X IIO IIOlillpHbIM yrnaM B 

CTOJIKH0BeHHl!X KBapKa C aHTl!KBapKOM l!Jlli C rJIIO0H0M, TOr)la KaK CT0JIKHOBeHHll KBapKOB 

O)lH0ro l(BeTa )lOJllKHhl rrpHBO)ll!Th K HaJil!tJ:1!10 rrpoBana B pacrrpe)leJieHIII! (.necrpyKTIIBHal! 

HHTeptpepeHI.(lill). He.naBHl!e 3KCIIepnMeHTaJibHb!e l!CCJie)-IOBaHl!ll [6,7,8], rrpoBe)leHHbie Ha 

6aJe 3TOH MO)-leJIH, II03BOJll!IOT fOBOp!!Tb 0 npaBJlOilOJ-I06HOCTI! TaKOro KBapK-rrapTOHHoro 

onncaHUll. 

B HaCTOl!Il.leii pa6oTe HaMI! npe)lCTaBJieH aHaJil!3 KOJibl(eBb!X co6b!Tllii B l(eHrpaJibHI,JX 

ll.l-lPO·ll.!lepHh!X CTOJIKHOBeHl!l!X rrpn rrpoMelKYTOtJ:Hb!X 3Hepnll!X. 11.JytJ:eHHe rrpoBe)leH0 Ha 

OCH0Be KaK CTOXaCTHtJ:eCK0ro, TaK Ii K0repeHTH0ro IIO)-IXO)-I0B. 8 rrepBOM cnyqae Mh! 

6aJ11pyeMCll Ha 0)-IHOMepHoii nepeMelKaeMOCTHOii M0)leJIH [9], B KOT0poil paccMarpl!Ba!OTCl! 

MaKCHMaJibllh!e qinyKTyal(HH tJ:aCTl!l(. KorepeHTHal! K0MIIOl!eHTa B npol(ecce polK)-leHHll 

MpOHOB HCCJie.!(yeTCll Ha 0CHOBe M0)-leJIH K0repeHTH0fO ll3JIYtJ:eHl!JI fJIIOOHOB, 

paccMarp11BaIOI1.1eil CB0HCTBa pacrrpe)lene11uil l(eHrpoB q>nynyal.(11il. 

Cne.!{yeT OTMeTHTb, 'ITO B paHee rrpo)leJiaHHh!X pa6oTax [10,11], ll3YtJ:a!Oil.lllX MaKCII

MaJihHhle tpnyKTyal(HH, IIOIICK )-IHHaMHtJ:eCKIIX 3q>q>eKTOB rrp1rnen K pa3Hh!M pe3yJihTaTaM. 

Ecnn B Harnett pa6oTe [10] B uccne)lOBaHlll!X peaKI.(Hil., auanorHtJ:HhIX paccMarpuBaeMhIM B 

HaCTOllll.leM l!CCJie)lOBal!HH, 3TH JtptpeKTI,I He 6b!JIH o6HapylKeHbl, TO B CTOJIKHOBeHHl!X 

MpOHOB 200-400 r3B C l!J-lpaMH 3MYJihCHH [11] 61,m!! o6HapylKeHhl YKa3aHHJI 11a llaJil!tJ:lie 

MHOrotJ:aCTU'Ulh!X )lllHaMl!tJ:e_cKHX ,K?JJP_e_:11J11-1Hil. PaJHHI.(a B Bh!B0)-lax M0lKeT 6b!Tb CBll3aHa c 
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MeT0)-IOM Bbl.!{eJieHl!ll MaKCHMaJihllhIX tpJiyKTyal(Hll, K0r)la npn IIOHCKe IIJIOTHhIX KJiaCTep0B 

paccMarpHBa!OTCll o6naCTI! pacnpe.nene11uii C Hal!60JibIIIeil IIJIOTHOCTh!O BepOJITHOCTH, T.e. 

MaKCHMYM B pacrrpe.neneHl!li. ,UJIJ! Toro, 'IT06hI o6oiiTH 3TH TPY.I-IH0CTI!, B HaCTOJ!ll(eM 

l!CCJie)-IOBaHHli, KaK rrpu H3ytJ:eHHH CTOXaCTlitJ:eCKOro, TaK. li rrpn II0HCKe KorepeHTHOfO 

BKJIMOB, Mb! rrepeIIIJII! K "KYMYJIJITHBHOii" nepeMeHHOii, KOTOpal! HMeeT paBHOMepHoe 

pacrrpe.neneHue [12]. 

2. 3KCI1EPI1MEHTAJ1bHbIH MATEPI1AJ1 

3KcrrepnMeHTaJihHbie .naHHbie IIOJiytJ:eHbl "rrpn o6pa60TKe CHHMKOB co6hITHH C .I-IBYX· 

MerpoBoii crpnMepHoii KaMep1,1 ycTaHOBKII CKM-200 [13] c BHyrpeHHHMH Me)-IHoii (
64

Cu) n 

MarnueBoil (24
Mg) MHIIIeHJIMH. KaMepa rroMeI1.1anac1, B MarHnrnoe none 0,8 Tn n 06nyqanac1, 

Ha CHHXpOtpa3orpoHe OIUII1 rrytJ:KaMli peJIJITHBHCTCKHX Jl)-lep yrnepo.na 
12

C C HMrryJihCOM 

4,5 rJB/c/HyKJioH n Marnnll 
24

Mg c 1IMrryn1,coM 4,3 faB/c/eyKJioH. CrpnMepHal! KaMepa 

ynpaBJIJIJiaCb rpnrrep0M l(eHrpaJibHhIX CTOJIKHOBeHHii. Tpnrrep 3anycKaJI KaMepy, ecnn B 

rrepem1eM K0Hyce C yrnoM pacrnopa 2,4° OTCYTCTB0BaJili 3aplllKeHHbie tJ:aCTlil(hl C IIMIIYJibCOM 

BhIIIIe 3 rJB/c. Eonee no.npo6Hoe onucaHne ycTaH0BKH npnBe.neHo B pa6oTax [13,14]. 

CncTeMaTHtJ:eCKIIe OIIIH6KH, CBl!3aJIHbie C pa6oToii rpnrrepa, .nereKTHpOBaHHeM nH0HOB li 

npoTOIIOB Hli3KHX 3Heprnii, nplIMeCb!O JJieKrpOHOB, BTOplitJ:HbIMII B3al!MO)-leiicTBHJ!Mli B 

MHIIIeHII II Jlp., no)lpo6HO onlICaHhl B [15]. Ka)l(J-lal! li3 nepetJ:HcJieHHh!X OIIIH60K Mana, a HX 

cyMMapHblll BKJIM He npeBhIIIIaeT 3%. 

ITpocMorp n o6pa6oTKa tpHJihMOBOii HHtpOpMal(llli npOBO)-lliJIIICh <I>HAH- Ha npoc

MOrpOBhIX crnnax YITC 50/80 MeTO)lOM, pa3pa6oTaHHhIM B [16]. Cpe)lHJIJI onm6Ka H3Me

peHHJI HMrryJihCa (cp/ P) )lOCTHraeT 12%, a )lJlJI noJIJ!pHoro yrna BhIJieTa 8- - &a - 2°' 'ITO He 

npeBhIIIIaeT TOtJ:H0CTH H3MepeHHJI no nceB)lo61,1crpoTe &q = 0,1, r)le nceB)lo6ucrpoTa onpe-

)leJIJ1nac1, no qiopMyne 17 = - In tg( 8/2). B 663 co6hITlil!X C-CU-B3al!MOJ-1eiicrnuii oT6npa-

JIIICh 3apJ1lKeHHhie qacTHllhI B IIHTepBane nceB.1-1061,1crpoTb1 1:!,.17 = 0,2 - 2,8 (B na6opaTopHoii 

CHCTeMe ). ,UonoJIHHTeJihHO li3 paccMorpeHHJI liCKJIIOtJ:aJIIICh 3apl!lKeHHhie tJ:aCTHI.(bl C none

petJ:HhIM IIMnyJihCOM Pr > 1 r3B/c, TaK KaK OrplII.(aTeJihHble tJ:aCTlil(hl C TaKHM norrepetJ:HbIM 

HMnyJihCOM He Ha6JIIO)laJiliCh. OcHOBhIBal!Ch Ha npe)lnOJIOlKeHHII, 'ITO tJ:liCJIO noJIOlKli· 

TeJihHhIX tJ:aCTlil( paBHO tJ:HCJiy orp1Il(aTeJihHh!X, BJIUl!Hlie BKJia)la npOTOHOB, TaKliM o6pa30M, 

CBO)lliTCll K MliHHMyMy. Cpe)lHJ!ll MHOlKeCTBeHHOCTh B C-CU-B3aHMO)-leiiCTBliJIX COCTaBHJia 

22,8 ± 0,3. B 14218 Mg-Mg-B3allMO)leiicTBHl!X paccMarpHBaJIHCh TOJihKO orpnl(aTeJibHble 

tJ:aCTlil(hl (nHOHhl C He60JihIIIOii, -1%, npnMeCh!O KaOHOB), cpe)lHJIJI MHOlKecrneii:HOCTh 

KOTOpbIX COCTaBHJia 6,20 ± 0,02 B IIHTepBane 1).17 = 0,4- 2,4. 

3. METO.QI1KA Bbl.QEJIEHIUI IIJIOTHhIX rPYIIII lJACTI1U 

L{JIJ! Bhl,!{eJieHUll tpJiyKTyal(Hll II HX l(eHrpOB 61,ma ncnOJih30BaHa cne.nyromal! npol(e

.!(ypa. B Ka)l(J-IOM co6h!THII yrropJl)lOtJ:eHHble nceB)l06h!CrpOThl CKaHHpOBaJIHCh tpHKCHpO

BaHHh!M "OKHOM" pa3Mepa 017 B)lOJib Bcero paccMarpHBaeMoro HHTepBana 1).17. B1,meJIJ1JIHCh 

nJIOTHb!e rpynnhl C tJ:HCJIOM tJ:aCTHI.( on' nonaaIIIHX B )laHH0e OKHO. ,Uanee, no tpOPMYJie 
& 

1Jo = ( 1/ ~) L 1Jj BhitJ:HCJIJIJIHCh l(eHrphl TJ!lKecm tpJiyKTyal(Hii JlJlJI Bcex co6h1Tliii. 
J=I 
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Kruc y)Ke roBOplllIOCh, 3aKJIIO'leHHe O BKJia,n:e .!(llHaMH'leCKllX qJJiyKryauuil. CllllbHO 3a

BllCllT OT qiopMbl 11ceB.!(06bICTPOTHOro ClleKTPa ll ero HepaBHOMepHOCTb ycJIO)KHHeT Bhl.L{e

JieHUe o6JiaCTll 110 77, B KOTOpoil. .!(llHaMUKa B3aHMO.!(eil.cTBHH llpOHBAAeTCH oco6eHHO HBHO. 

,ll;AA Toro, 'lT06bI ll36aBHTbCH OT BJIHHHHH qiopMbl ClleKTPa ll HMeTb B03MO)KHOCTb 

cpaBHHBaTh pe3YllbTaTbl pa3llll'lHhIX 3KC11epuMeHTOB, pac11pe.!(eJieHHH 110 11ceB.!(06bICTPOTe 

6bIJill 11epeBe.!(eHbl B pac11pe.!(eJieHUH 110 "KYMYAATllBHOil." 11epeMeHHOll if, cornacHO MeTO.!(y, 

11pe.L{JIO)KeHHOMY B pa6oT: [12], /'lnw. 
rf(TJ) = J.p(11'}/17' J.p(11')d17' (1) 

C 11peo6pa30BaHHOll lllIOTHOCThlO BepOHTHOCTll p( ii), IIOCTOHHHOll B mnepBaJie [O, 1 ]. TaKoil. 

11epeXO.!( llCIIOJih30BaJICH paHee B llCCJie.!(OBaHllHX 11epeMe)KaeMOCTll B CTOJIKHOBeHHHX 'laCTHU 

BblCOKHX 3Hepmil. [1,2], a TaIC)Ke 11puMeHHJICH B Harrrnx rrpe.!(hl.L{ylllllX pa6ornx [17,18,19]. 
IIpuMeHeHue [18,19] KYMYAATllBHOll 11epeMeHHOll 1103BOJilllIO Bbl.L{eJIHTb .!(Ba cyIIIeCTBeHHO 

pa3HhIX Tlllla-qicyKryauuil., HHBeJiupyeMbIX 11pu ycpe.!(HeHUll 110 pa3HbIM 11ceB.!(06bICTPOTHbIM 

OKHaM, ll roBopuT O B03MO)KH0M HepaBHOBeCHOM qla30BOM 11epexo.!(e B 11pouecce a,n:pOHll-

3aUHll. Heo6XO.!(llMO OTMeTHTh, 'ITO 11ceB.!(06hICTPOTa HBAAeTCH Hau6oJiee 110.!(XOMIIIeil. 

11epeMeHHOll .!(AA H3y'leHHH KOppeAAUHil., o6ycJIOBJieHHbIX 11epeMe)KaeMOCTHOll CTpYKT)'poil. 

BO B3aHMO.!(eHCTBllHX 11pu BbICOKllX 3HepmHX [20]. 

4. PE3YJihTAThl 11 OECY)l(,ll;EHHE 

4.1. PacnpeiJe!leHWl ZfeHmpoe 111J1J1Cecmu tjJ11yKmya1Juu 

Ha puc. 1 11pe.!(CTaBJieHbl pac11pe.!(eJieHHH ueHTPOB IIJIOTHhIX rpy1111 'laCTHU B C-Cu

B3aHMO.!(eil.cTBirnx .L{AA pa3HhIX OKOH Oij ll C pa3HhIM 'lllCJIOM 'laCTHU On B HUX. lliupHHbl 

oif BhI6paHbl TaKHM o6pa30M, 'lT06bI OHll 6bIJill cpaBHHMbl C paCCMOTpeHHhIMll paHee B 

pa6ornx [10,21]. 
,ll;AA Oij = 0,04 ( 01]"' 0,1) ll Oij = 0,08 ( 01]"' 0,2 ), IIOKa3aHHbIX Ha puc. la,6 

COOTBeTCTBeiiHo, Bll.!(Ha CTPYKT)'pa co MHO)KeCTBOM llllKOB. C yBeJIII'leHUeM IIIHpHHhl oif 
Ha6JIIO.!(aeTCH TeH.!(eHUHH K o6pa30BaillllO CTPYKT)'pbl C .L\BYMH llllKaMll, paCIIOJIO)KeHHhIMll 

B6ll!I3ll 0.!(HOro ll Toro )Ke ueHTPa ifo L\AA pa3Hh!X on . IIpu arr11pOKCHMauuu 3TllX .L\BYX 

llllKOB qiyHKUHeii raycca 6hIJIO Hail..!(eHo, 'ITO cpe.!(Hlle 3Ha'leHHH IIOJIO)KeHHll MaKCHMYMOB 

.!(AA rpy1111 c pa3llll'lHhIM 'lllCJIOM 'laCTHU HaXOMTCH B OKpeCTHOCTll 17o =0, 17 u 0,57. IIocJie 

11epec'1eTa K llCXO.!(HhIM 11epeMeHHhIM 77, HaxO.!(llM CJie.L{yIOIIIHe 3Ha'leHHH .L{AA ueHTpOB 

IIHKOB: 770 = 0,60±0,05±0,12 u 1,30±0,03±0,10, r.!(e 3.!(eCb u .!(aJiee 11epBOll YKa3aHa 

CTaTHCT!l'leCKaH OIIIU6Ka, a BTOpoil. - CllCTeMaT!l'leCKaH. PacCTOHHHe Me)K.L(y llllKaMll 

d0 = 0,68 ± 0,06 ± 0,16. (2) 
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Pttc. 1. 3KcnepHMeHTll.J1bHble (.) Ii CMo.neirnpoBaHHbie ( 0) pacnpe.neneHHJI ueHTpOB cliJIYKTYaUlill B 

C-CU-B3aliMO,!\ettCTBHJIX ,!\/Ill pa3Ilii'lHbIX Oij Ii n: 

(a) 8,f = 0,04, n = 4, (6) 8,f = 0,08, n = 5, 

(B) 8,f = 0, 12, n = 7, (r) 8,f = 0,2, n = 9. 
CII/IOIIIHall /llillllil - annpOKCHMaUlill «liYHKUHett faycca 

AliaJIOrH'lHOe !ICCJie.!(oBaHHe 6bIJIO 11po.!(eJiaHO .L\AA Mg-Mg-B3aHMO.!(eil.cTBuil., r.!(e 

6hlllll ll3Mepe.Hhl TPeKH TOJihKO OTPHUaTeJihHO 3ap»)KeHHhIX qacruu. Pac11pe.!(eJieHUH BeJIH'lllH 

17c, .!(aHhI Ha puc. 2 B Tex )Ke o603Ha'leHHHX, 'ITO u Ha puc. 1. Kruc u B ccyqae C-Cu

B3aHMO.!(eiicTBuil., o6Hapy)KllBaeTCH CTPYKT)'pa C .L\BYMH llllKaMll, paCIIOJIO)KeHHbIMll B TO'!Kax 

17o "" 0,19 u 0,63 llllll, B llCXO.L{HblX 77 -11epeMeHHbIX, 770 = 0,89 ± 0,03 ± 0,08 u 

1,63 ± 0,05 ± 0,10, c paCCTOHHHeM 

d0 = 0,75±0,06±0,13 (3) 

Me)K.L{y HHMH. CJie.L{yeT oTMeTHTh, 'ITO CXO)KeCTh CTPYKTYP 77o-pac11pe.!(eJieHuil. .L\AA OTPH

uaTeJihHhIX 'laCTHU ll .L\AA Bcex 3apH)KeHHhIX 'laCTHU 110Ka3bJBaeT 3apH.!(OBYIO He3aBllCllMOCTh 

3qJqJeKTa .!(eCTPYKTHBHOll HHTepqiepeHUllll. C .!(pyroil. CTOpOHhI, 6JIH30CTh 3Ha'leHIIll 

pacCTOHHllll (2) ll (3) HBAAeTCH KOCBeHHhlM .!(0Ka3aTeJibCTBOM ueHTPaJihHOCTll OT06paHHbIX 

co6hITllll C-CU-B3aHMO.!(eil.CTBllll ll 11paBllllhHOCTll llCIIOJib30BaHHbIX .L{AA 3TOro KpHTepueB 

oroopa, OllllCaHHbIX B pa3.!(eJie 2. 
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Pttc. 2. 3KcncpHMeHTaJlbHbie (.) H CMO,lleJmpoBaHHbie ( 0) pacnpe,11eneH!lll 1.1eHTpOB cj>nyK1)'a1.111ii B 

Mg-Mg-B3allMOlleHCTBllllX ,llnll paw11qHblX Oij H n: 

(a) oif = 0,05, n = 4, (6) oif = 0,1, n = 5, 

(B) Oij = 0,15, n = 6, (r) Oij = 0,25, n = 7. 

CnnowHall nllHllll - annpOKC!lMal.lllll cj>yHKI.IHeii faycca 

)Xn:JI BbIJIBJiemrn B03MO'lKHOro BKJH!]la a,upOHHbIX CTPYH B Ha6rrio,11aeMbiil: 34JqJCKT, 

,llOIIOJIHHTCJibHbIH llllaJIH3 6bIJI rrpOBC,llCH C yqeTOM KpHTepHll H30TpOIIHOCTH a3HMYTaJibHOro 

pacrrpe,11e11eHllJ1 qacTHU. )Xn:Ji co6bITHJI, CO,llCp)Karu;ero n qacTHll, K034JqJHl.litCHT a3HMyTaJib

HOH aCHMMCTPHH orrpe,lleJIJIJICJI KaK [22] 

fcos2(~ -rp) 
i>j 

P= ,.Jn(n-1) (4) 

me ¢, - a3HMYTaJibHbIH yro11 i-il: qacTHUbI. 

)Xn:Ji HCKJIJOqeHHJI co6bITHil: co CTPYil:Hoil: CTPYKTYPOil: rrpHMCHJIJIOCb orpaHllqeHHe 

p < 0 , ~o YMCHbllIHJIO CTaTHCTHKY IIO~H B ,llBa pa3a. IloeyqeHHbIC pacrrpe,11e11eHHJI l.lCHTPOB 

qJJIYKryaUHH IIpHBC]lCHbl Ha pHC. 3. Pacrrpe,11eJICHHJI IIOKa3aHbI IIpH TeX )KC Oij H On, ~O H 

6e3 rrpHMCHCHHJI KpHTCpHll a3HMYTaJibHOH H30TPOIIHOCTH, pHC. 2. 
CTPYKTYpa rroeyqeHHbIX pacrrpe]leJieHHil: aHaJiornqHa CTPYKTYpe pacrrpene11eHHH Ha 

pHC. 2: Ha6JIIO,lla!OTCJI ,llBa Bbl,llCJICHHblX IIHKa. fayccoBa arrrrpoKCHMaUHJI Hail:neHHblX CIICK-
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Pttc. 3. To lKe, qTQ H Ha pile. 2, HO Mll co6bITHii C a3HM)'TaJJbHOH ll30TPOTilleil (CM. TeKCT H cj>opMyny 
(4)) 

TpOB ,llaJia CJICllYIOIIIHC 3HaqeHHJI pacIIOJIO)KCHHJI IIHKOB H paCCTOllHHJI Me)K,lly HHMH: 

770 "'0,88, 1,63, H d0 = 0,75±0,06±0,15. 
KaK BHAHM, HCKJIJOqeHHe y3KOCTPYHHbIX co6brruii He noBJIHllrro Ha CTPYKTYPY pac

rrpe,11eneHHii UCHTPOB 4J1IYKTY8l.lHH, a paBeHCTBO 3HaqeHHH IIHKOB B 3THX pacrrpeneJICHHllX H 

paccTOllllHH MC)K,lly IlHKaMH C npHMCHCl!IICM P-KpHTCpHll H 6e3 Hero fOBOpHT 06 

a3HMYTaJibHOH ll30Tp0IIHOCTH KOJlbUCBblX C06bITHH. 

fI011yqeHHbIH HaMH CIICKTP C ABYMll IlHKaMH ,llJlll UCHTPaJibllbIX ll,llpO-l!llCpHbIX B3aH

MO,llCHCTBIIH no,1106e11 IIOJiyqeHHOMy B pp-B3allMO,llCHCTBHllX [6,7] H YKa3bIBaeT Ha cynep

Il03HUHIO HYKJIOH-HYKJIOHHbIX B3aHMO,llCHCTBHH B llllpO-llllCpHbIX CTOJIKHOBCIIHllX. 

Haii,11eHHOe 3HaqeHHe paCCTOllHHJI Me)K,lly IlHKaMH 6oJibllIC, qeM B MpOHHbIX coynapeHHJIX, 

r,lle OHO COCTaBIIJIO do = 0,57 ± 0,03 ± 0,12 H do = 0,50 ± 0,15 B pp-CTOJIKHOBCHHJIX IIpll 205-
360 f3B/c [6] n 400 f3B/c [7] COOTBCTCTBCHHO. ,llaHHOe Ha6JIJO,llCHHC cornacyeTCll c 

TeopeT11qecKHMH O)KH,llaHHllMH, npe,11norrarall BHYTPHll,llCpHbIC B3aHMO,llCHCTBllll 

HYKJIOHOB [23]. 
C UCJib!O o6Hapy)KeHHll BKJia,lla ,llHHaMHqecKIIX KOppeJillUHH B pacnpe,11e11eHHJIX UCH

TPOB Tll)KCCTH qJJIYKTYaUHH, llllaJIOruqHbIC pacnpeue11eHHll 6bIJIH IlOCTPOCHbI 113 CMO,lleJIHpo

BaHHblX 0,llHoqacTnqHbIX CITCKTPOB p{if). Ilpoue,11ypa MO,llCJIHpOBaHHll COCTOJIJia B CJie)ly

IOIIICM. B COOTBCTCTBHH C pacnpeneJieHHeM MHO)KCCTBCHHOCTCH B 3KCnepHMCHTaJibHbIX 

co6bITllllX, c11yqaiiHbIM o6pa30M reHepnpOBaJIOCb qncJIO TPCKOB. 3aTeM qacTHUbl pacnpe-
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ii:emumch cornacHo HX pacnpeii:eneHHJO B peanhH0M cneKTpe rJ,.. if) . TionHoe q11cno cMoii:e

;mpoBaHHhIX TaKHM o6pa3oM co6hrrllii cocTaBHJI0 66300 MJI C-Cu-H 1421800 )lJlJI Mg-Mg
coyii:apeHHii, T. e. npeBhICllJI0 3KCnepHMeHTaJihHYIO CTaTllCTllKY B I 00 pa3. CTaTHCTllqecKlle 

CBOllCTBa 3T0f0 Ha6opa co6bITllll nOJIHOCThlO COOTBeTCTBYIOT CBOllCTBaM aHcaM6JIJI, KOTOphlll 

6bIJI 6b! nonyqeH CMeIImBaHlleM TpeKOB 113 pa3JillqHhIX co6hITllll C coxpaHeH11eM rl...if)' ll 

orneqaJOT rnnoTe3e He3aBllCllMOfO 11cnycKaHl!JI qacTl!U, B KOTOpoii JII06aJI llHq>OpMaUl!JI 0 

ii:ayx l!Jlll MHoroqacTl!qffhlX KOppeJIJIUllJIX OTCYTCTByeT. 

Pacnpeii:eneH11e ifo )lJlJI cMoii:en11poBaHHhIX co6b1T11ii npeii:crnaneHhI Ha p11c. I, 2 H 3 

nycTh!Mll KpyJKoqKaMll. 113 pHCYHKOB Bll)J:Ha 3Haq11TeJihHaJI pa3HllUa Mel!()ly 3KCnepHMeH

TaJihHh!Mll pacnpeii:eneHl!JIMll 11 pacnpeii:eneHHJIMH, nonyqeHHhIMll 113 npeii:nonoJKeH11J1 o 

HeKoppenttpoBaHHOM xapaKTepe 11cnycKaHHJ1 qacTHU. B nocneii:neM cnyqae Han11q11e KaKHX

n1160 nl!KOB He Ha6JIIO)laeTCJI. 
113 cpaBHeHHJI 3KCnepl!MeHTaJihHhIX 11 CMO)leJillpOBaHHhIX pacnpeii:eneHllll ueHTpOB 

cpnyKryauHii, nocqHTaHHhIX )lJlJI <5if pa3JillqHoii lllllpllHhl 11 pa3HhIX MHOlKeCTBeHHOCTeii on, 
MOlKHO cii:enaTh Bh!BO)l O )ll!HaMl!qecKOM xapaKTepe MHoroqacTl!qffhIX cpnyKzyauttii. 

.lJ:11HaMl!Ka myqaeMoii nepeMeJKa0MOCTHOll CTpyKryphl arrnen11pyeT K MO)leJill KorepeHTHOfO 

ttcnycKaHllJI fJIIO0HOB [5] KaK K O)J:HOMY ll3 Han6onee noii:xo)J:JlmllX MexaH113MOB 

o6pa30BaHllJI Ha6n10ii:aeMhIX KOJihUeBhIX co6bITllll C a311MYTaJihHOll ll30TpOnlleii . 

.lJ:AA oueHKll Ha,nelKHOCTll cii:enaHHOfO 3aKJIJOqeHHJI, Mhl npoBeJill llCCJie)l0BaHlle )lJlJI 

pa3HhIX llHTepBaJIOB "17] 11 )lJlJI pa3HhIX noJIJ1pHhIX yrnoB ,9, B npeii:enax 3KCnep11MeHTaJihHOll 

oum6K11 ( & 8 ) • Ha6n10ii:aeMhie xapaKTep11CTl!Kll 77o -pacnpeii:ene1mii ocTaJillCh 6e3 

cymecTBeHHhIX 113MeHeHllll, nO)lTBeplK)lal! C)leJiaHHhlll Bh!BO)l. 

OTMeqenHaJI BhIIIIe 3apJl)l0BaJI He3aBllCllMOCTh Korepeii:THOfO MexaHll3Ma cpopM11po

BaHllJI )lllHaMl!qecKl!ll cpnyKzyauttii MOJKeT CJIYlKl!Th ii:onoJIHllTeJihHh!M YKa3aHii:eM B nOJih3Y 

KOrepeHTHOro npOHCXO)K)leHHJI E03e-3iiHIIITeiiHOBCKIIX KOppeJIJIUllll [24]. 

4.2. MaKCUMaJlbHble <JmyKmyalfUU IVIOmHOCmeii 

Ha pttc. 4 nOKa3aHhI HOpMHpOBaHHhie pacnpeii:eneHHJI (I/ N)dN/dPmax no MaKCll

MaJihHhIM q>JIYKTYaUHJIM nJIOTHOCTeii Pmax )lJlJI pa3JillqHhIX <5if B C-Cu-coyii:apel!l!JIX. 3ii:ecb 

N - qllCJIO co6bITllll, a MaKCl!MaJihHhie q>JIYKTYaUl!ll onpeii:eneHhI KaK Pmax = oitmax / b1], rii:e 

oitmax - MaKCl!MaJihHOe B )lfillHOM C06bITllll qllCJIO qacTl!U BO q>JIYKTYaullll )J:JIJI BhI6paHHOfO 

OKHa b1]. 
XapaKTepHOll oco6eHHOCThlO npHBe)leHHhIX pacnpeii:eneHl!ll JIBJIJleTCJI l!X 3KCnOHeH

UllaJihHOe y6hIBaH11e )lJlJI Pmax > (Pmax). Ycpeii:HeHHhie no BCeM MHOlKeCTBeHHOCTJIM n 3TH 

pacnpeii:eneHHJI Beii:yT ce6J1 attanornqHo pattee 113yqenHhIM KaK B HaIIIHX npeii:hmymttx 

pa6ornx [10,21], TaK 11 B l!CCJie)lOBaHHJIX, npoBe)lel!HhIX )lJlJI ii:pyrnx peaKUllll [11,25,26]. 

TaKoe noaeii:eHtte OTJIHqaeTCJI OT rryaccoHOBoro, OlKl!)laeMoro )lJlJI npoueccoa co cna6oii 

KoppeJIJIUlleii pO)K)leHHhIX a,npOHOB l!Jlll )lJlJI MO)leJieii "MYJihTllnep11cpepI1qecKoro l!Jlll 

peii:JKeBCKoro TllnOB, eCJill npl!Hl!MaTh BO BHl!MaHlle orpaH11qeHHOe q11cno peii:JKeOHOB. 
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P11c. 4. 3Kcnep11MeHTaJibHbie (CIIJIOWHhie Cl1MBOJ!bl) 11 CM0,l'.jeJI11p0BaHHbie (rryCTbie Cl1MBOJ!bl) 
pacnpe,neneHHJI MaKCl1MaJ!bHbIX <i>JIYKTYaIJl1ll IIJI0TH0CTII Pmax )J:JIJI C-CU-B3al!MO,neiiCTBl1ll 

)J:JIJI Tpex n 11 pa3Hb!X <5if : 

(a) <5if =0,04, x2!CT.CB. ""1,3 (Been, (Pmax) ""39,4, RMS"" 11,2 ), 

x2lcT.CB. ""0,5 (14<n<20, 38,6 8,1), 

X2
fcT.CB. °" 0,7 (24<n<30, 49,2 9,0), 

(6) <5if =0,12, x2lcT.eB. ""1,2 (Been, 22,0 6,6), 

X2
feT.eB. °" 1,3 (I4<n<20, 12,8 3,6), 

X2
feT.eB. °" 2,0 (24<n<30, 25,2 4,4), 

(B) b1] =0,2, X2/eT.eB. °" 1,1 (Been, 17,4 5,2), 

x2lcT.eB. ""1,0 (14<n<20, 14,0 2,6), 

x2leT.eB. ""1,7 (24<n<30, 20,2 2,8), 

(r) <5if =0,4, x2/eT.CB. ""0,9 (Been, 13,2 4·,2), 

x2leT.CB. ""0,7 (14<n<20, 10,3 1,6), 

x2lcT.eB. ""0,9 (24<n<30, 18,2 1,8) 
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3KcnoHeHI~llaJibHall 3aJlllCllMOCTb Pmax -cneK'IJ)a CBlllleTeJihCTByeT B nOJib3Y Toro, 'ITO 

llCXOllHb!e MHOro'laCTll'IHb!e KoppeilllUllll He CBO,u»TCH K llBYX'laCTll'IHb!M [3]. IloJiy'leHHall 

pa3Hn:ua Me)K;{)' nn:crrepcn:eiI n: cpenHn:M 3Ha'leHn:eM (Prnax ) nonrneplK):laeT OTJIH'IHhIH oT 

rryacCOHOBOro xapaKTep pacrrpeneneHHH, BbIBBJIM 3Ha'ln:TeJibHb!H BKJIM KOppelllUllH B 

Ha6monaeMbie noKanbHhle qmyKTYaumi:. 

Cpa!lHeHn:e c pe3yJihTaTaMll pa6oT [ 10,21 ], rne <pJiyKTYaun:n: paccMa'IJ)HBaJillCb B T/ -

npOC'IJ)aHCTBe, IIOKa3h!BaeT, 'ITO XOTH rrepexon (1) K KYMYJIHTllBHOH nepeMeHHOH if n: He 

BJIHHeT CllJ!bHO Ha KOJIOKOJI006pa3HYIO <pOpMy pacnpeneneHHH MH MaJib!X oif (pn:c. 4a), C 

yBeJIH'leHIIeM oif llCIIOJib30BaHlle nepeMeHHOH if BMeCTO 1J npn:BOllllT K nOHBJiemno 

6oJibIIIllX XB0CTOB B Pmax -crreK'IJ)ax rrpn: Prnax > (Prnax) (pn:c. 46,B ). 

113MeHeHHe qiopMbl pacnpeneneHHH MaKCllMaJibHb!X nJIOTHOCTeH rrpn: 6oJiblllllX Pmax OT 

JKCnoHeHUllaJibHOH K 6onee IIJIOCKOH HaxOllllTCH B cornacn:n: c TOH <pOpMOH, KOTOpall 

O)l(llJlaeTCH lllll OllHOMepHOH nepeMe)l(aeMOCTHOH MOlleJill [9], KJIIO'leBOH oco6eHHOCTblO 

KOTopoiI HBillleTCH cymecTBOBaHn:e llBYX pe)l(llMOB B npouecce MHO)l(eCTBeHHOro po)l(lleHllll 

qaCTllU - ryp6yneHTHOro n: JlaMHHapHoro, - rrpHBO,LVIIIlllX K llBYM MaKCHMyMaM B Pmax -
pacnpeneneHn:llx. OnHaKo Monenh paccMa'IJ)HBaeT pacnpenenenn:H no MaKCHMaJihHhIM 

<pnyKryaun:lIM nJIOTHOCTll npn: <pllKCHpoBaHHOH MHO)l(eCTBeHHOCTll n, KOrna 3TH 

pacnpenenenHH ne 3aBHCHT OT ::ineprn:n: ll Tuna peaKUllll, 'ITO no3BOillleT TaK)l(e yBeJill'lllTb 

CTaTllCTllKY, conoCTaBJIAA pe3yJihTaTbl ll3 pa3Hb!X JKcnepnMeHTOB. 1,fayqe1me pacnpenenennii 

llilll <pllKCllpOBaHHb!X n y)l(e npoBOllllJIOCb llilll a;i:poH-a;i:pOHHb!X B3allMOlleHCTBlll1, rne 6bIJill 

o6napy)l(eHbl 60JibIIIlle XBOCTb! B Pmax -pacnpeneJieHHHX npn CKaHllpOBaHllll OKHOM pa3Mepa 

01] = 0,1 [25]. 

JJ:illl Toro, '1T06b1 YllOBJieTBOpllTb ycnoBlllO <pllKCllpOBaHHOCTll MHO)l(eCTBeHHOCTll, C 

OllHOH CTOp0Hbl, HO nOJIY'lllTb CTaTHCTll'leCKll 3Ha'IHMblll pe3yJibTaT, C npyroiI, Mb! pac

CMO'IJ)eJIU MaKCllMaJibllb!e <pnyKryaun:n B C-Cu-B3allMOJleHCTBHHX, ycpenneHHh!e B <pH

KCHpOBaHHb!X Y3KHX llHTepBanax MHO)l(eCTBeHHOCTll. Ha pnc. 4 rrpencrnBJieHbl nony'leHHb!e 

Pmax -pacrrpeneJieHHH MH llBYX TaKllX o6nacTeiI: 14 < n < 20 (KBa;i:paTb!) n 24 < n < 30 

('IJ)eyroJihllllKH). Tenepb OTKJIOHeHne pacnpeneneHHH OT JKCnOHeHUHaJibHOH «popMbl llJlll 

60JiblllllX 3Ha'leHUH Pmax CTaHOBIITCH 6onee 3M!eTHbIM, 'leM B cnyqae ycpenHeHIIH no BCeM n. 

Y)l(e rrpn oif = 0,04 ( 01],,, 0,1) B <popMe pacrrpeneneHllll llMeIOTCH XBOCTbl rrpn 

Pmax > (Pmax) , O'leBHllHb!e TaK)l(e II llJlll oif =0, 12 II 0,2, OllllaKO TOJibKO llilll C06b!Tllll C 

60Jibll!OH MHO)l(eCTBeHHOCTblO, 24 < n < 30. 
AHaJIOfll'IHO <pOpMe cneK'IJ)a lllll BCeX MHO)l(eCTBeHHOCTeii pacnpeneneHIIH llJIH 

qJHKCHpOBaHHb!X IIHTepBaJIOB n YKa3b!BaIOT na HenyacCOHOBb!H xapaKTep npouecca 

MHO)l(eCTBeHHOro polK):leHHH, 'ITO 01J)a)l(aeTCll B HepaBeHCTBe cpennn:x 3Ha'leHHH (Pmax) II 

llIICnepCIIH ll fOBOpIIT O BKJia;J;e MHOro'laCTH'IHb!X KOppelllUllH. 

.D:illl BbIBBJieHHH KoppeJil!UllH, CBH3aHHb!X C UUHaMllKOH npouecca, JKCnepn:MeHTaJibHb!e 

pacnpeneneHHH cpaBHUBaJillCb C pacnpeneneHHl!Mll, nony'leHHb!Mll Ha OCHOBe OIIHCaHHb!X B 

npenhl.LIYmeM pa3lleJie CMOJleJIHpOBaHHb!X 66300 co6hITllH, B KOTOpb!X OTCYTCTBYIOT 

llllHaMH'leCKHe KOppelllUlllI. ITony'leHHb!e pacnpeneneHHH (MH 'leTblpex oif) rrpencTaBJieHbl 

Ha puc. 4 (He3aIII1J)llXOBaHHh!e CIIMBOJib!) KaK llilll BCex MHO)l(eCTBeHHOCTeii, TaK ll MH llBYX 

paccMorpeHHb!X Bb!II!e IIHTepBaJIOB. 
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3Ha'leHnll x2 
I CT.CB. nOKa3b!BaIOT xopoIIIee COOTBeTCTBlle Me)K)zy JKcnepnMeHTaJib

Hb!Mll H CMOlleJIHpOBaHHb!MU cneK'IJ)aMH He3aJlHCUMO OT IIIHpUHb! oif ll MHO)l(eCTBeHHOCTll, 

'ITO He n03BOJIHeT cnenaTb 3aKJIIO'leHne O HaJill'lllll (nepeMe)l(aeMOCTHOH) llllHaMllKU B <pop

MllpOBaHllll <pnyKryaunii. IlO-BllJlHMOMy, llHHaMll'lecKUe KoppeilllUllll B pacrrpeneneHUHX Ma

KCllMaJibllb!X nJIOTHOCTeiI CJIHIIIKOM nOllaJlJieHbl CTaTHCTH'leCKl!M IrryMOM, 'IT06b! 6b!Tb 

o6Hapy)l(eHHblMU. TeM ue MeHee CTOHT OTMeTl!Tb, 'ITO CMO;!lenupoBaHHb!e Pmax -pacnpene-

neHHH, npn oif =O, 12 n 0,2 llilll 24 < n < 30 (pnc. 46,B) 3aMeTHO OTJIU'laIOTCH lllll 6oJiblllllX 

Pmax OT cneKTpOB, nony'leHHb!X Ha OCHOBe JKcnepnMeHTaJlbHb!X ll3MepeHniI: B TO BpeMH KaK 

JKCnepnMeHTaJibHb!e naHHb!e YKa3b!BaIOT Ha ynnomeHne cneK'IJ)a, lllll creHepnpoBaHHb!X 

co6b!TllH TaKll:X ll3MeHeHHH He Ha6n10naeTCH. 

AHaJIOrH'IHb!H aHaJill3 6bIJI npoBeneH ll llilll O'IJ)HUaTeJibHb!X qacmu B Mg-Mg

CTOJIKHOBeHHl!X. Pe3yJihTHpy10mn:e Pmax -pacnpeneneHHH lllll oif =0, 1 ll 0,25 llilll BCex 

Ml!O)l(eCTBeHHOCTeii n: llJIH <pllKCIIpOBaHHOH MHO)l(eCTBeHHOCTH n=6 nOKa3aHbl Ha pn:c. 5. 

i ·1 ~"t ~ ~ 10 ,' 

~ -3 ,' 
- 10 , 

d ' 

-e-alln 
--ao- n=6 

20 40 

(a) 

\ 
\ ,, 

60 10 20 30 40 

Pmax 

Ptte. 5. 3KenepttMeHTaJlbHble (ennollJHbie eHMSOJibl) tt eMo.uenttposaHHbie (nyeTb1e CHMSOJibl) 
paenpe11enettllll MaKettMaJJbHbIX <jmyKT)'auuil Pmax .!lJlll Mg-Mg-eoy11apettuil .!lJlll seex n, 
n=6 ii 11syx oif : 

(a) oif=0,1, ·x_2/eT.Cs. "=2,1 (seen, (pm.,) "'24,2, RMS==l9,l), 

(6) oif =0,25, 
x2leT.es. "'0,4 (n=6, 23,9 15,4), 

x2leT.eB. "'2, 7 
x2leT.es. == 0,4 

(seen, 

(n=6, 
13,8 10,6), 

13,4 5,7) 

B OTJIH'IHe OT CJIY'lall C-Cu-coynapeHHH nOKa3aHHb!e pacnpeneneHHH He llMeIOT 

XBOCTOB npn Pmax > (Pmax), T. e. COXpaHl!eTCH JKCnOHeHUHaJibHOe noBelleHHe (y6bIBaHtte) C 

poCTOM MaKCHMaJibHb!X qJJIYKTYauHiI IIJIOTHOCTeH. B TO )Ke BpeMH, cpa!lHeHne cpellHllX 

(Pmax) H CTaHnapTHb!X OTKJIOHeHHH YKa3bIBaeT Ha HenyaccoHOBb!H xapaKTep np1rneneHHbIX 

pacnpeneneHHH. OnHaKO, HCXO,[VI H3 BCJIH'IHH X 2 
/ CT.CB., cpa!lHeHHH JKCIIepnMeHTaJibHbIX 

pe3yJibTaTOB ll CTaTHCTH'leCKOro MOllCJmpoaannH (B llaHHOM cnyqae TaK)l(e llCnOJib30SaJIHCb 

CMOlleJIHpOBaHHb!e co6b!TllH, OnllCaHHb!e B npellhl.L\YIIICM Pa3lleJie, a llX CTaTHCTHKa 
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COCTa.BIIJia 1421800 co6bITilii:), CJiell)'eT 3aKJIJO'lIITb, 'ITO JlIIHaMil'leCKllll KOMIIOHeHTa B 

o6pa30BaHIIII qi.rryKT)'aUIIH CIIJibHO rronaBJieHa CTaTIICTil'leCKIIMII 4lJiyK'ryaum1MI1 II He MOlKeT 

6hITb BbJJleJieHa MeTOJlOM MaKCIIMaJibHbIX IlJIOTHOCTeii:. 

J13y11eHI1e BJIIIJIHJUI oum6oK <Es> B H3MepeHIIII IIOAApnoro yrna 9 po)l(JleHHbJX 'laCTIIU 

IIOKa3aJIO CTa6IIJibHOCTb IIOJI)''leHHbJX pacrrpeneneHIIH II, COOTBeTCTBeHHO, Ha]lelKHOCTb 

cneJiaHHblX BblBOJlOB B 060I1X paccMorpeHHblX CJI)''llll!X Mepllb!X coynapeHIIH. 

8 3aKJIJO'leHI1e CJiell)'eT CKa3aTb, 'ITO OTJIIl'lHOe OT rryaCCOHOBOro IIOBe]leHile Pmax -crre

KTPOB, 6onee BblpalKeHHOe ~ MaJibIX orj, a TaKlKe pa3JIIl'lile Me)l(Jly JKCnepIIMeHTaJibHb!MII 

II creHepI1pOBaHHbIMII pacrrpeneneHJrnMII rrpII 6oJib!IIIIX 3Ha'leHIIJIX MaKCIIMaJibHblX IIJIOT

HOCTeii: B C-Cu-B3aIIMOJleii:cTBIIJIX rrpencTaBJiliJOTCJI pe3yJihTaTOM HecTaTIICTil'leCKOro 

xapaKTepa 4l.JI)'KryauI1ii:, 'ITO 6hJJIO o6HapylKeHo HaMII paHee MeTOJlOM HOpMI1poBaHHbIX 

!lfaCIIITa6HblX 4JaKTOpI1aJibllbIX MOMeHTOB [17,18,27] II MOlKeT IIpIIBOJlIITb K CIIJibHbIM 

qi.rryKT)'auIIJIM, IlOIICK KOTOpbIX 6bm rrpeJlJIOlKeH B pa6oTe [28]. 

5. 3AKJII0l!EHl1E 

B HaCTOJIIUeii: CTaTbe npeJlCTaBJieHbl pe3yJihTaTbl IICCJieJlOBaHJIH o6pa30BaHIIJI IIJIOTHbJX 

rpynrr 'lacm~ (qi.rryKT)'auilii:) BO MHOlKeCTBeHHbIX rrpoueccax B MpO-MepHbIX coynapeHIIJIX 

npI1 rrpoMelKYTO'lHbIX JHeprnl!x. <l>.rryKT)'auIIII my11eHbI B rrceBno6b1crpornhIX pacnpenene

HilliX 3aplllKeHHblX qaCTIIU B ueHrpaJibHbIX C-Cu- II orpI1UaTeJibHbIX 'laCTIIU B Mg-Mg

B3aIIMOJleHCTBIIJIX IlpII IIMIIYJibCax HaJieTaJOJUero l!Jlpa 4,5 II 4,3 f3B/c!HyKJIOH COOTBeT

CTBeHHO. 

,uiui BbIBBJieHIIJI JlIIHaMil'leCKIIX KOJIJieKTIIBHbIX 34J4JeKTOB IICCJieJlOBaJIIICb pacrrpene

JieHIIJI UeHrpOB IIJIOTHbIX rpyrrrr 'laCTIIU II crreKrpb! MaKCIIMaJibHblX 4JJIYKTYauilii: IIJIOTHOCTeii:, 

KOTOpbie cpaBHIIBaJIIICb KaK C MOJleJibHbIMH rrpencKa3aHJrnMII - KorepeHTHOro xapaKTepa B 

nepBOM c.rry11ae II CTOXaCTH'leCKOH rrpI1p0Jlbl BO BTOpOM, -TaK II C pe3YJibTaTaMn, 

IIOJI)''leHHbIMII Ha OCHOBe MOJleJIHpoBaHIIJI IIOJIHOCTbJO HeKoppeJIIlpOBaHHOro polKJleHIIJI 

qaCTIIU. Y'lHTb!Bllll BJIIIJIHHe qiopMbl pacrrpeneneHIIJI po)l(JleHHblX 'laCTIIU IIPII IIOIICKe 

qJJI)'Kryaunii:, IICXOJlHble rrceB,n06bICrpOTHbie pacrrpeneJieHIIJI 6bJJIII rrepeBeneHbl B IIJIOCKile. 

B pacrrpeneneHIIJIX uenrpoB 4l.JI)'KT)'auI1ii: B C-CU-CTOJIKHOBeHIIJIX o6HapylKeHbl JlBa 

Ill!Ka, paCIIOJIOlKeHHbJe B OKpecTHOCTll 0,!lHIIX II TeX lKe 3Ha'leHIIH rrceBno6hICTPOT ~ 

qi.rryKryaunii: pa3JIIl'lHOii: BeJIIl'lIIHbI. TaKoii: lKe crpyKrypoii: xapaKTepH3yJOTCJI pacrrpeneneHIIJI 

ueHrpOB 4J.riyKryauI1ii: OTPI1UaTeJibHbIX 'laCTIIU B Mg-Mg-B3aIIMOJleHCTBIIJIX, IIpil'leM 

paccTOJIHile Me)l(ll)' IIIIKaMII B JTOM cny11ae cpa.BHIIMO C aHaJIOrH'lHbIM paCCTOJIHileM B cny11ae 

Bcex 3apJ1lKeHHbIX 'laCTIIU B C-Cu-CTOJIKHOBeHilliX. 

IlOIICK B03MOlKHOH a3IIMYTaJibHOH aCIIMMerpIIII KOJibUeBbIX co6bJTIIH, rrpoBeneHHhlH Ha 

OCHOBe Mg-Mg-B3aHMOJleHCTBIIH, IIOKa3aJI H30rpOIIHOCTb a3HMyTaJibHoro yrnoBoro 

pacrrpeneJieHIIJI qaCTHU, 'ITO Bbipa3I1JIOCb B Heil3MeHHOCTII MeCTa pacnOJIOlKeHIIJI IIIIKOB II 

paccTOJIHilll Me)l(ll)' HIIMII B pacrrpeneneHIIJIX ueHrpoB qi.rryKryauI1ii: B co6bITIIJIX 6e3 

BbJJleJieHIIJI crpyii:Hoii: crpyKT)'pbI II C ee y11eTOM. 

CpaBHeHHe c rrono6Hb!Mll pacnpe,neJieHHJIMII Ha OCHOBe CTaTHCTH'lecKoro MOJleJIIl

pOBaHIIJI YKa3bJBaeT Ha JlIIHaMil'leCKOe IlpOIICXO)l(JleHHe o6HapylKeHHOH JlBYXIIHKOBOH 

crpyKrypbl JTHX pacnpe,nenenuii:. TaKlll! crpyKT)'pa HaxOJlllTCJI B COOTBeTCTBllll C MOJleJibJO 

KOrepeHTHOro ll3.JI)''leHHJI rJIJOOHOB C KOHe'lHOH JlJillHbl ll aHaJIOrn'lHa crpyKT)'pe, He]la.BHO 

o6HapylKeHHOH B pp-CTOJIKHOBeHHJIX rrpu HeCKOJibKHX COTHliX fJB. bJill30CTh 3Ha'leHIIH 

paccTOJIHllH Me)l(ll)' IIllKallfll, Haii:neHHllll ~ 3apJ1lKeHHbIX ll orpuuaTeJibHblX qacmu, MOlKeT 
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TpaKTOBaTbCl! B IIOJib3Y cymecrneHHOro BKJiana KOrepeHTHOii: KOMIIOHeHTbl B o6pa30BaHllll 
Eo3e-3ii:HIIITeHHOBCKHX KOppeAAuuii:. 

Pacrrpenenenm1 MaKCHMaJibHbIX qJJI)'KTYaUIIH IIJIOTHOCTeii: llCCJie]lOBaHbl KaK ~ Bcex 

3HatJeHIIH MHOlKeCTBeHHOCTeii: n, TaK ll ~ 4JllKCHp0BaHHbIX llHTepBaJIOB n B C-Cu

CTOJIKHOBeHHJIX u qJHKCHpOBaHHbIX n B Mg-Mg-coynapeHHJIX. O6HapylKeHHbJH Herryacco

HOBb!H xapaKTep pacrrpeneneHHii: YKa3bJBaeT Ha BKJia]l MlIOro'laCTH'lHbJX KoppeAAUIIH B 

o6pa30BaHHe IIJIOTHb!X rpyrrrr 'laCTHU. Ha6JIJOJlaeMoe YIIJIOIUeHile qiopMb! pacrrpeneneHIIJI 

rrpu 60JiblllllX MaKCllMaJibHbIX IlJIOTHOCTJIX, o6HapylKeHHOe B C-CU-B3aHMOJleHCTBIIJIX, 

HaxOJlHTCJI B cornaCHII c rrpenCKa3aHIIJIMII OJl~OMepnoii: rrepeMelKaeMOCTHOH MOJleJIH. 3TOT 

J4l4leKT He o6napylKeH JlAA OTPIIUaTeJibHbJX 'lacmu B Mg-Mg-B3aHMOJleHCTBllJIX. 

CpaBnenue C pe3yJibTaTaMll MO]leJiu He3aBIICIIMOro pO)l(JleHHJI 'laCTHU IIOKa3bJBaeT, 'ITO 

CTOXaCTH'leCKllll JlllHaMHKa o6pa30BaHIIJI KOppeJIJIUHH B TaKOM rronxone CKpbrra CIIJibl!bIMII 

CTaTHCTH'leCKllMII 4l.JI)'KTYauHJ1Mll, XOTJI 3aMeTHbl pa3Jill'lllJI B IIOBe]lel!Illl CMOJleJIHpOBaHl!bJX 

ll JKCrrepIIMel!TaJibl!bIX pacrrpeneneHilii:. HanoMHIIM, 'ITO CTOXaCTH'leCKlll! rrpupona 

qinyKryauI1ii:/KoppeJIJ1UHii: 6bma o6napylKeHa Bo Bcex mrrax B3aHMOJleii:crnuii: B cBeTe 
IICCJie]lOBaJIHJI rrepeMelKaeMOCTHOH crpyKrypb!. 

IlpeJlCTa.BJIJleTCJI lll!TepeCHbIM Cpa.BI!eHI1e IIOJIY'lel!Hb!X pe3yJihTaTOB C pe3yJihTaTaMll 

rrono6Horo aHaJIH3a qJJI)'Kryauuit B peaKUHJIX C 6onee BblCOKOH cpenHeii: Ml!OlKecTBel!HOCTbJO 

po)l(Jlel!Hb!X 'laCTIIU, TeM 6onee, 'ITO TaKOe cpa.BHeHI1e He 6yneT 3a.BIICeTb l!ll OT qiopMbl 

crreKrpa, Hll OT THIIa peaKUllll IIJIII 3HeprnII, 6naronapll IICIIOJib30Bal!HJO KYMYAATIIBHOH 
rrepeMenuoii: ll qJHKCHpOBaHl!blX MHOlKeCTBel!HOCTeii:. 

IlpoBeneHHblH aHaJill3 o6pa30BaHIIJI JIOKaJibHb!X JlIIHaMH'leCKIIX 4lJiyKryauI1ii: B Mpo

l!JlepHblX B3al!MO]leii:cTBIIJIX IIOKa3bIBaeT JlOIIOJIHIITeJibHOCTb JlBYX IIOJlXOJlOB - KOrepeHTHOro 

H CTOXaCTH'leCKoro - B rrpouecce MHOlKeCTBeHHOro pO)l(JleHIIJI 11acn1u. 

ABTOpaM rrpttllTHO Bhlpa3HTb cBoJO 6naronapHOCTh CorpynHn'lecrny fl1EC (CKM-200) 

3a rrpenoCTaBneHne qinnbMOBoro MaTepuana. Oco6o rrpn3HaTeJihHbI aBTOpb1 r.r. Tapatty 3a 

JJOMOIIJb' B o6pa60TKe JlaHHblX. Mb! TaKlKe 6naronapHbl 11.M. ,[(peMIIHY 3a IIOJie3Hb!e 

JlIICKycdm. JI.K. fenomum 6naronapI1T PoCCIIHCKIIH qJOHJl 4JYIIJlaMeHTaJibHbIX IICCJienoBa
HIIH, rpaHT 96-02-l 9359a. 
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