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§ 1. BBEAEH~E 

B nocneAHee AeCRT~neT~e C$OpM~pOBanaCb ~ CTana pacnpOCTpaHeH
HO~ T04Ka 3peH~R Ha np04eCCbl MHomeCTBeHHoro pO~AeH~R 4aCT~4 

/nMP/ KaK Ha np04~CC~, B KOTOp~X npORBnR~TtR 3$$eKT~, CBR3aHH~e 
C BbICOK~M~ TeMnepaTypaM~ ~ nnbTHOCTRM~ R,.ÁepHoH MaTep~~. B 4aCT
HOCT~, npeAnp~H~MaIOTCR nonsrnca 06Hápym~Tb ripa BbICOK~X 6ap~OHHbIX 

nnOTHOCTRX npORBneH~e napTOHH~X CTeneHeH CB060A~ ~ HOB~e ~OPM~ 

RAepHOH MaTep~~ Ha OCHOBaH~~ npeACTaBneH~R O nOKanbHOCT~ B3a~

MOAeHCTB~R, B KOTOpOM Y4acTByeT rpynna Hy.KnOHOB 11 I. TOnbKO npa 
3TOM ycnoB~~ '1~3MepeH~e I1HKnI03~BHblX CneKTpOB KYMynRT~BHbIX npo
TOHOB*) npaKT~4eCK~ 3KB~BaneHTHO ~3MepeH~1O OAHOHYKnOHHOH MaTp~
4b1 nnOTHOCT~11/3~ bAHaKO peanbHaR c~Tya4~R OKa3anaCb He CTonb 
OAH03Ha4HOH ~ npOCTOH. Ha OCHOBaH~~ 60nbWOrO onu r a auanaaa 3KC
nep~MeHTanbHblX AaHHblX BblRCHj.1!10Cb, 4TO. II BO MHor~x CnY4aRX axcne
pj.1MeHTanbHble AaHHble no nMP He4YBCTB~TenbHbl K A~HaM~4eCKOMY Mexa
HH3MY npouecca' 141, H Ka}f(YU4~eCR corriacae pa3nH4HblX no csoeã npu
pOAe MOAeneH C 3KcnepHMeHTanbHblM~ AaHHblMH 03Ha4aeT TonbKO, 4TO 
'lHe 6b1n~ HaHAeHbl anexaar aue TeCTbI npo aepxa 3T~X MOAeneH" 14/. np~
4~Ha TaKoro nono~eH~R COCTOHT B TOM, 4TO Ha6n~AaeMaR CHCTeMa 
BTOp~4HblX 4aCTH4 S' onHCblBae~CR pacnpeAeneHHeM, npeACTaBnRIOU4~M 

co50~ cynepn03~4HIO nap4HanbHblX pacnpeAeneHH0, 06pa3YIOU4~xCR npH 
CTonKHOBeH~RX 4aCTH4 B npOMe>KYT04HblX np04ecc~x. 3TO ycpeAHeH~e 

np~BOAHT K "paHAOM~3a4HH BO "BHYTpeHHHx" ABH>KeH~RX'11, cnenoaa
TenbHO, K TePManI13a4HH**) nOACI1CTeM~ S' B nonHO~ HepaBHOBeCHO~ 

. I I 
CI1CTeMe S 4aCTI14", Y4aCTBYIOll4I1X 80 BaaHMOAe~CTB!'1H 4 . 

MaTeMaT~4eCKaR HeKoppe~THOCTb /no AAa~apy/ aaAa411 onHcaHHR 
A~HaMHKH nMP no 3KCnep11MeHTanP'HblM AaHl-lblM COCTOHT He CTonbKO 
B MHor04aCTH4HOCTH B3aHMOAe~CTBHR H 'KBaHTOBO~ ~pHpOAe paCCMaT
pHBaeMOH CHCTeMbl, CKonbKO.~ HenonHOTe 'I1H$OpMa4~~, nbnY4aeM.0~ 
B peanbHOM 3Kcnep~MeHTe. PaCCMOTpeH~e TaKO~ HeKoppeKTHO~ 3aAa4~ 

3KBHBaneHTHO paCCMOTpeHI1~ np04ecca KaK He06paTHMoro ~ npl1BOAI1T 
K npbRBneHj.1~ "6ecCTOflKHOB~TénbHblxlI $~YKTya4HI1, c aao CYU4eCTBOBér 

*)HMeeTCR B BHAY 3MHCCHR HYKnOHOB B 06naCTb, KHHeMaTH~eCKH 3a

npe~eHHYro AnR B~aHMO~eHCTBHR c OT~enbHb~ HYKnOHOM ~Apa /K30/. 
O nocnegHeM no Bp~MeHH onpe~eneHHH KYMYnRTHBHoro 3~eKTa CM./2~ 

**)
Y~oTpe6nRe~e TepMH~ cne~yeT nOHHMaTb,TonbKO KaK ycnoBHble 

aHaJIOrH COOTBeT~TBYro~x T,epMO~HHaMH~eCKHX rÍOHRTHH. "TepMaJIH3a
~HR" 03Ha~aeT ~OCTIDKeHHe nO~CHCTeMO:H: S' HaH60nee BepORTHoro Co
CTORHHR B ~a30BOM npOCTpaHCTBe nonHOH CHCTeMbI S. . 

i'kabtié'UilJ..iÜ ~HCr.rrrr. 
Ut~H!f!S ~r.c"'~.Itnt~m. I 
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H~e KOTOpWX eCTb CneACTB~e ~MeHHO HenOnHOTW ~H$OpMa4~~·/5~ napa
MeTpOM ManOCT~, OrpaH~4~Ba~~~M aMnn~TYAY 3T~X $nYKTya4~~, cnym~T 

6n~30CTb K nOnHOMY On~CaH~~. 3aMeT~M B CB~3~ C 3T~M, 4TO yBen~4e
H~e HenOnHOTW On~CaH~R B ycnoB~RX peanbHOrO 3Kcnep~MeHTa np~BO

A~T K TOMY, 4TO axcnepaae-rr ansuue AaHHble BCe B MeHbWe~ c renexa 
OTpama~T A~HaM~KY np04eCCa. CneAOBalenbHO, np06neMa COCTO~T He 
B TOM, 4T06bl 8 paMKaX TO~ ~n~ ~HO~ MOAen~ nOnY4~Tb KBa3~peweH~e, 

a npemAe Bcero B TOM, KaKY~ ~H$OpMa4~~ o A~HaM~Ke np04ecca Mom
HO ~3Bne4b ~3 ~Melo~erOCR Ha60pa 3Kcnep~MeHTaJ1bHbIX AaHHbIX. 3Ta 
np06J1eMa paCCMaTp~BaeTCR HaM~ Ha np~Mepe pacnpeAeJ1eH~H no MHO
meCTBeHHOCT~. 

He3aB~C~MO OT np~4~HW, 06YCJ10B~BWeA Han~4~e ynoMRHYT~X Bwwe 
$nYKTya4~A, 3aKOHOMepHOCT~, KOTOpblM OH~ nOA4~HRIOTCR, OTpamaJOT 
A~HaM~4eCK~e oco6eHHOCT~ np04ecca. B AaHHOM cnY4ae 3TO KoppenR
4~~ MOMeHTOB pa3J1~4HOrO nopRAKa - A~cnepc~A ~ cpeAH~X 3Ha4eHHH 
MHomeCTBeHHOCTeA. . 

HeKOTopwe ~3 Ha6nlOAaeMWX B nMP3aKOHOMepHOCTe~ Xopowo ~3BeCTH~ . 
~ BCTpe4an~Cb paHee np~ ~3Y4eH~~ pa3J1~4H~X $~3H4eCK~X np04eCCOB. 
3TO n03BonReT no aHanor~~ BblAen~Tb o611.\~e CTPYKTypbl B conocr ea
J1ReMbIX npoueccax , Teoper aqecxoe On\.1CaH~e BblRBnReMblX Tal(HM oGpa
30M ÇTPYKTYPHblX oc06eHHOCTe~ Tpe6yeT nOCTpoeHHR $eHOMeHonor.H
4eCK~X MOAene~, or paxaouu-x Te ~n~ \.1Hble CTOpOHbl HCClleAYCMblX npo
ueccoe , B TaKOM Ka4eCTBe 3AeCb paCCMaTp~BaeTCR MOAeJlb BeTDR~HX

CR np04eCCOB IBnl /6/ no onpenene-nno Bfl - 3TO npouecc pO>KAeHHR, 
3B0J1104~~ ~ npeBpa~eH~R 4aCT~4, B KOTOpOM ~X pa3MHOlKeHlile npOHCXO
A~T He3aB~C~MO APyr OT APyra. T~n~4HbIM np~MepOM Bfl cnY)ICHT uenHaR 
peaK4HR. Bn nOApa3AenRIOTCR B COOTBeTCTB~~ c TepM~HOll0rHe~ 3Toro 
4aCTHoro clly4aR Ha nOAKp~T~4eCK\.1e, Kp~T~4eCK~e H HaAKpHTH4eCKHe. 
a 6J1~3K~X K Kp~TH4eCK~M Bn B Ka4eCTBe npeAenbHoro pacnpC~BneHHR 
4a~e seero B03H~KaeT reoMeTpH4ecKoe pacnpeAeneHHe Irp/ /7 H~H 
ero HenpepWBHW~ aHaJ10r - 3KcnOHeHu~aJ1bHOe pacnpeAeneHHe. 

B <tM3~Ke BbICOK~X 3Hepr~~ npa CTonKHOBeH~RX nY4l<OB penS1THBHCT
CK~X 4acTH4 ~ ~Aep HepeAKo BCTpe4aeTcR APyro~ cnY4aH, KorAa B03
H~KalOl1.\~e rpynnbl anexearapaux 4acT~4 on~CbIBaIOTCR nyaccOHODCI(I-1M 
pacnpeAeneH~eM InpI. np Ha3blBalOT pacnpeAeneH~e peAK~X C06~THH, 

TaK KaK OHO on~CWBaeT BepO~THOCTb nORBneHHR peAKoro C06WTH~ B 
3aAaHHOM ~HTepBaJ1e napaMeTpOB $H3~4eCKoro npouecca. B npeAenb
HOM cny vae AnR BepORTHOCTH C06bIT~R aa npeAeIJaMH 3aAaHHO~ 06naCTH 
np nepeXOA~T B rp. ECTeCTBeHHO, 4TO npH on~caHHH noporOBWX npo
4eCCOB B pacnpeAeneH~RX no MHomeCTBeHHOCTRM 4aCTHU /OT pacnaAa 
KJ1aCTepa, HanpHMepl B03H~KaeT rp. 

CJ1eAYIO~ee CBO~CTBO OTHOC~TenbHoA AHcnepCHH 3THX pacnpeAene
H~~ none3HO AnR npaKTH4eCK~X npHnomeH~~:D/<N>= const = 1 AnR 
rp ~ D/<N>= 1/<N>'l2 AfI~ np, rAe<N>- cpeAHRR MHO)l(eCTBeHHOCTb. 
3TO CBO~CTBO coxpauaer ca ~ AflR Bll, COCTOR~ero H3 113neMeHTapHblxII 
nOAnp04eCCOB, onacuaaesux YKa3aHHbIM~ pacnpeneneaaasa , a cnY4ae 
I'P B Ka4eCTBe "anexe-rracaoro" pacnpenenenaa : D /<N> = const = l/k, 

2' 

rAe k - l.\\.1cno ~CT04H~KOB *) \.13nY4aeMblX BTOp\.14HbIX 4aCT~4 /81. $OpMbl 
pacnpeAeneH\.1~, nony4aeMwx B Bn c rr ~ nr B Ka4eCTBe ~CXOAHblX, 

BHeWHe nOXom\.1, H pa3nH4aTb ~X YA06HO no OTMe~leHHOMY CBO~CTBY. 

~3 BwweH3nomeHHWx TeOpeT\.14eCK\.1X co06pameH~~ cneAyeT Asa npaKT~
4eCK\.1X cnoco6a HJ1~ npHeMa 6npeAeneH~R 4~cna Ha6nlOAaeMwx HCT04H\.1
KOB ~snY4eH\.1R: no BHewHeMY B~AY $OpM pacnpeAeneH~~ H no Ben~4~

He OTHOC\.1TenbHOA A\.1CnepC\.1H. OnpeAenReMble TaK~M 06pa30M ~CT04H~
K\.1 \.13nY4eH\.1R npeACTaBnRIOT c060A, Bo0611.\e rOBopR, Hen6KanbHW~ 

06~eKT Hll\.1 np04ecc IT.e. 4eTblpeXMepHwA 06~eKT/, COCTOR~HA ~s He
CKOnbK\.1X noxan s uux i-lCTO';/H\.1KOB, \.1SnY4eHl-1e KOTOpblX xoppenapoaaao , 
rp B npeACTaBJ1eHI-1I-1 sn MomeT 6b1Tb cBR3aHO c ~3nY4eHl-1eM 0A\.1H04HO
ro I-1CT04HI-1Ka, 06pa30BaBwerOCR B peayns r ar e 3neMeHTapHoro cy6
npouecca . 41-1CllO Ha6nlOAaeMblX, r e . onpenennes-ux YKasaHHblM MeTOi 

AOM l-1CT04H~K08 MomeT 6blTb MeHbwe l-1CTl-1HHOrO 4l-1CI1a H3-s·a xoppenn
4\.10HHWX C\.1n, CBR3~BaIDI1.\~X I-1CT04H\.1KI-1, TaK 4TO 8 CI1y4ae KorepeHT
Horo l-13nY4eH\.1R k ,= 1 np~ ll1060M 41-1Cne HCT04HI-1K06. BcneACTBl-1e TO
ro, 4TO K03<p<p~4I-1eHTbl «oppenauua s apauee He~38eCTHbl, o6a cnocoõa 
Aa~T TonbKO Ka4eCTBeHHoe npeACTaBneH~e o CTPYKType ~ccneAyeMoro 

np o4ecca, a He ero KOnl-14eCT8eHHYIO xapaKTepl-1cT~KY. 

§ 2. 3KCnEP~MEHTAnbH~E AAHH~E 

PacnpeAeneHI-1R BTOpl-14HblX 4aCT\.14, nonY4eHHwe B "-Xe-B3aI-1MOAeA
CiBl-11-1 npl-1 3Hepr\.11-1 nepB~4Ho~ 4aCT~4~ 3,5 r3B, H3Y4alOTCR np~ pa3
nl-14HblX 3Ha4eHI-1RX napa"MeTpa Q - Bblpall<eHHO~ B Maccax HYKnOHa M~

H~ManbHO~ 3$$eKTl-1BHO~ Macc~ MI-1WeHI-1, HeQ6xOA~MO~ AnR I-1syyeHI-1R 
4aCT~4~ c I-1MnYJ1bCOM p nOA ytnoM B. MMnYJ1bC ~3MepRnCR TOnbKQ 
Y npOTOHOB 1-1 "o-Me30HoB. B Ka~AOM C06b1Tl-1~ onpeAenReTCR KonneKT~B

(p) N . 
HblA napaaer p Q s = max {Q i }i=Pl • rne Np - 4l-1CllO. npOTOHOB B C06bl
TI-1~, 1-1 npOTOH c 3T~M napaMeTpOM Ha3~BaeTCR s-npOTOHOM/9~ AHa

, ~NO 
nOrl-14HblM 06pasOM onpeAeJ1ReTCR. 1-1 nl-10H c nap ane r pora ~=max{Q7 lI"' 

06nacTb, KI-1HeMaTH4eCKH 3anpe~eHHaR AllR"B3aHMoAe~CTBI-1R c OT
AeJ1bHblM Hyt<nOHOM RApa IK301, COOTBeTcTByeT, 04eBI.1AHO, 3Ha4eHl-1RM 
napaMeTpa Q > 1. Bce HYKnOHW.C napaMeTpoM Q(N) > 1, a TaKme nl-10
HbI Q("» 0,3, 6YAeM HaS~BaTb k-4acTH4a~1-1 B COOTBeTCTBl-11-1 c paHee

/9/BBeAeHHblM HaM~ onpenene-wex . AJ1R MHO}f{eCTBeHHOCTH k -npOTOHOB 
6YAeM \.1CnOllb30BaTb 060sHa4eH~e Ns • a AnR k -n~OHOB - N k • 

YcnOBI-1R perl-1CTpa41-11-1 4aCTI-14 B 3KCnepl-1MeHTe 6b111~ nOAP06HO onl-1
caHbl B ny6nl-1Ka4~1-1 /9< c KOTOpO~ Ha41-1HaeTCR AaHHbl~ 4l-1Kn pa60T, no
CBRl1.\eHHbl~ I-1CCneAOBaHl-11O MeXaHI-13Ma nMP BO Bsa~MOAe~CTB~~ penRT\.1BI-1
CTCKO~ 4aCTl-14b1 c RAPOM. 

--*l.tePMHH "<batiep6oJl", HcnoJlh3yeMbu1 B pa60Te'/8!, MOJKHO nOHHMaTb 

B 60Jlee o6~eM CMbICJle KaK HCTOqHHK H3J1y~eHHH, T.K. B MogeJlH He 
HCno~b3yeTCH KOHKpeTHaH p;HHaMH~eCKaH CTpYKTypa "<pàtiep6ona". 
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p anasre JN co 6 • 3AeCb H B AanbHefrnIeM 

Ha rHCTorpaMMax He rrpHBOAHTCH. nH
HHH, coeAHHHw~e TOqKH Ha rHCTO

rpaMMax,Ha Bcex pHCYHKax rrpOBeAe

Hbl OT PYKH. 
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PHc.3. Pacnpep;eneHHH C06WTHH no 
-1<0.,<:1.2 MHo~eCTBeHHOCTHM rrHOHOB li k-rrpo

TOHOB B pa3nHQHWX HHTepnanax rra

paMeTpa Qs . 

1 ~ 9"U : HC. • o JKe, QTO na pHC. li ,P 4 T 2 3 
~o \. HO B norapli<pMHT.IeCKOM MacillTaGe. 

~1 3aB~Clo1MOCTlo1, nOA06HaR nyaccoHoB-

I CKOMY pacnpeneneuaio . Pacnpenene
tO ~ Hlo1e no MHO>KeCTBeHHOCTlo1 npOTOHOB 

E B 06IlacTH Qs < 0,8, T.e. TaM me,
5 I 

: I, TOHOB B IIHa4aIl bHOM" lo1HTepBaIle 

k-npoToHoB lo1 He~TpaIlbH~x k-nlo1oHoa no MHomeCTBeHHOCTRM BO Bcex 

Ha	 plo1c.1 npencr asneuu pacnpeneneaaa npOTOHOB, 11 -Me30HOB, 
& tO Np 2 4 6 8 Ns K3 O: 1 <Qs < 1, 2 • 

3aperlo1cTplo1poBaHH~xC06WTlo1RX, 4lo1CIlO KOTOpWX COCTaBIlReT 6301. Ha KaK 6~IlO YCTaHOBIleHO paHee /91, 41-1CIlO BTOPlo14HblX HYKIlOHOB H, 

plo1c.2, 3 nplo1BeAeHbl pacnpenene aaa AIlR r ex me 4aCTlo14 B pa3Illo14H~X B 4aCTHOCTlo1, k-HYKIlOHOB N s peaKO /noporoBwM 06paaoM/ BoapacTaeT 

lo1HTepBaIlax napaaerpa Qs , Ha plo1C. 4 - B IlorapH4>MI-14eCKOM MacwTa6e nplo1 nepexoAe B K30~ H3 pHc.3 Blo1AHO, 4TO BepORTHOCTb 3Mlo1CClo1lo1 0Alo1

AIlR HarIlRAHo~ AeMO~CTpa4lo1lo1 rp B Tex CIlY4aRX, KorAa OHÓ BCTpe· H04Horo k -HYI<I10Ha 6blCTPO YMeHbwaeTCR c pOCTOM Qs He TOIlbKO no 
4aeTCR • .. '11 a6coIl~THO~ BeIlH4lo1He, HO lo1 OTHOClo1TeIlbHO BepORTHOCTlo1 3MHCClo1lo1 cpeA

I 
Hero 4HCIla HYKIlOHOB <N >, onpeneneaaor-o npa 4>lo1KcHpoBaHHoM 3HaPlo1c.5. 6 npeACTaBIlR~T pacnpeAeIleHlo1R k-4aCTlo14 B C06~THRX c $lo1K B 

4eHlo1lo1 napaMeTpa Qs . npo~e rOBopR, nepexOA B K30 CBRaaH c 3M~C

Bo Bcex CIlY4aRX AIlR pacnpeAeIleHlo1R no MHo~eCTBeHHOCTH1T-Meao

clo1poBaHHo~ MHo~eCTBeHHOCTb~ BTOplo14H~X npOTOHOB lo1 nlo1OHOB. 
clo1e~ "rpynna" k-HYKIlOHOB, 4lo1C110 4IleHOB KOTOpO~ npn ~TOM y aerua

HOB B C06WTlo1RX xapaKTepHa KOIlOKoIlo06pa3HaR 4>opMa 4>YHK4lo1oHaIlbHoH 4lo1BaeTCR nponop~lo10Hal1bHO BeIllo14lo1He Qs' a ee coc~aB 4>lo1Kclo1poBaH
4 
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i ..··iL BeHHOCTHM npo-ronoa npn pa3nw·lHhlxL ; ..,.- : L-,. 
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lLj a JL Õ DIlI + .& • p t<~ )-.-p(N) -<r-j[ <N>	 <Nn> o n 1 p 

0.6 +--', 0.6 ,_--+, 0.6 ~ , ; ± 
" \ ç ~ rO.8 

0.5- ~ {+ 0.5 ~* 0.4 
s

9_0 ~	 to. 
0.4-1 i j I I'"0.4	 0.2 

1 1.8 Qs 2 4 <Np> - O Z. 4 NJt 

PHc.7. 3aBHCHMOCTb OTHOCHTenbHOH 
~j± ~ _:_~ &%> gHcnepcHH BTOPHqHhIX qaCTHlI, OT na

0.5	 0.9 p ai-rerp a Qs I ai, cperurax MHo~eCT,	 t BeHHocTeH BTOPHqHhlX qaCTHlI, 16,BI
\ 

0.41 \	 0.8 H rrap axe'rp a Qk (ri. Ha pHc.76i---- f'----/ npeACTaBJIeHbI Te J1(e namrsre , qTO 
0.3 I" i i 0.1 H na pHC. 7a, HO B 3aBHCHMOCTH OTi 

0.2 0.4 0.6 QI< cperraeã MHo~eCTBeHHOCTH <N p > 

BHHTepBaJlax:Qs< I; I<Qs < 1,3; 1,3<Qs < 1,6HQs> 1,6. 
Ilaanue na pHC. 7B gJIH nHOHOB norryvensr npn pa3JIHqHblX 3HepnIHX nep
BHqHOH qaCTHlI,hI: 2,34; 3,5; 5 a 9 f'3B. 

S~ $OpMW pacnpeAeneH~~ c MHomeCTBeHHOCTb~ Nrr • KaK cnéAyeT ~3 

cpaBHeH~R p~c. 1 ~ 6, $~KC~PYR MHomeCTBeHHOCT~ Nrr KaK napaMeTpa 
~ccneAyeMoro npoue cca , Mbl He np~XOA~M K pa3AeneH~1O npoue cca Ha 
OAHOT~nHble cyõnpoue ccu, a a ~çKnI04eH~eM, 6blTb MomeT, cnyuaa õons
w~x MHomeCTBeHHOCTe~ Nrr ~ 7. ~ B 3TOM 06Hapym~BaeTcR aC~MMeTp~R 

3$$eKTa Bsa~MHoro nOAaBneH~R MeSOHHO~ ~ HYKnOHHO~ KOMnOHeHT BTO
p~4H~X 4aCT~~. B caMOM Aene, ~s p~c.6 B~AHO, 4TO pacnpeAeneH~R 

np~ $~Kc~pOBaHHOM B co6wT~Rx'4~cne He MorYT 6WTb on~caHW KaNrr 
K~M-n~60 OAH~M KaHOH~4eCK~M pacnpeAeneH~eM Isa ~CKnI04eH~eM Nrr~ 

~ 7/, B OTn~4~e OT cnY4a~ $~Kca~~~ MHomeCTBeHHOCT~ Np ~n~ napa
MeTpa Qs' Bce ~SBeCTHwe ~s Teop~~ BepoRTHocTe~ KaHOH~4eCK~e pac
npeAeneH~R ~MeIOT 3KcnOHeH~~anbHYIO ~n~ KonoKonoo6pasHYIO $OPMY 
c OAH~M MaKC~MYMOM. OTMe4eHHble ocoõeuaocru MO}f(HO pe ccwar paaar e 

v KaK nOATBepmAeH~e r~nOTeSbl o BTOp~4HOCT~ npo~ecca ~snY4eH~R ~e

SOHOB OTHOC~TenbHO OCHOBHOrQ npo~ecca - 3M~CC~~ HYKnOHOB, TaK 
KaK, B OTn~4~e OT MHomeCTBeHHOCT~ npOTOHOB Np , 4~cno He ~BnRNrr 
eTCR CTPYKTYPHblM napaxerpo« I-fCCneAYeMOrO npoue c c a . 

3aB~C~MOCT~ OTHOC~TenbHWX A~cnepc~~ o\)n~paMeTPa Qe ~ cpeAH~X 

MHomeCT BeHHOCTe~ <N p > ~ <N tr >, np~BeAeHHble Ha pac , 7 ,n03BonRIOT 
CAenaTb HeCKonbKO npOCTWX BWBOAOB. npemAe Bcero, 3TO yme Xopo

*)	 .
Ilpnaenernrsre na pac , 7B H pHC. 3 nanasre )T)Ke 6hlT1H ony15!lHKOBaHbI 

B paõor ax /io / 
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wo ~3BeCTHO~ /9/ Han~4~e nopora B A~HaM~Ke ~ccneAyeMoro npo~ecca	 PHc.8. 3aBHcHMoCTh OTHocHTenhHoH 
npa Q s = 1, 3 ~ Qk ::: 0,3, a 

Dp
HOB -N--· (Qs) ~ Me30HOB 

<p> 

/cM.p~c.7a,rl 3Aecb Ba>KHO 

TaK>Ke	 nOA06~e 3aB~CIo'lMOCTeH Anfl HYKnO-

D 
N

17 
·(Qk) C Y4eTOM CAB~ra 6.Q==~-<\=1 

<17> 

OTMeT~Tb, 4TO A~cnepc~~ pacnpeAeneH~H 

4YBCTB~TenbHbl K A~HaM~Ke npo~ecca ~ OTpa>Ka~T Te >Ke oc06eHHOCT~ 

MexaH~3Ma, 4TO ~ cpeAH~e MHO>KeCTBeHHOCT~ ~ 3HepreT~4eCK~e cneKT
pu , 

To, 4TO B pa3H~X 06nacTRx napaMeTpOB Qs ~ Qk /AO ~ nocne no
pora/ OTHOC~Te~bHafl A~cnepC~R nOCTORHHa /rpa$~K Bp06neBcKo
ro /11//, YKa3~BaeT Ha rp KaK Ha Ha~60nee BepOflTHY~ npO~3BOAR~Y~ 
$YHK~~~, on~CblBaIOUtY~ 3I1eMeHTapH~H cyõnpouecc , 3TOT BblBOA corna
cyeTcR c $OPMOH caM~X pacnpeAeneH~H, nonY4aeM~X B Tex cnY4aflX, 
«orna YAaeTCR ·BblAen~Tb K~HeMaT~4eCKY~ 06naCTb, B KOTOpy~ nonana
eT npOAYK~~fI OAHoro ~CT04H~Ka, npeACTaBnR~ero TaKOH cy6npo~ecc. 

To, 4TO 60nbw~e $nYKTya~~~ BCTpe4a~TCfI B nMP 4a~e, 4eM B ny
aCCOHOBCKOM npo~ecce, 6b1no BnepB~e 06HapY>KeHO np~ ~3Y4eH~~ B3a~

MOAeHcTB~fI KOCM~4eCK~X nY4eH c TOHK~M cnoeM TR>KenOrO Be~eCT
aa /12/. COOTBeTcTBy~~~e pacnpeneneaaa , YAOBneTBopR~U;lHe rpa$~KY 

Bpoõneacxo ro : D == N/ k , nonY4aeMble np~ on~caH~~ Bfl c k-~CT04H~ Ka
M~, Ha3b1Ba~T pancpeAeI1eHHRM~ $app~/13~ B caM~X pa3HblX no $~3~
4eCKOMY cMblcny MOAenflX /8,14-16/ 6b1n~ nonY4eHbl 3T~ pacnpenenesas 
c rp B Ka4eCTBe I-lCXOAHblX /T.e. np~ k =1/ npO~3lfOARLq~X $YHK~~H. 

$aKTH4ecK~ Aeno CBOA~TCR K nOCTpoeHI-l~ Bn, He3aB~C~MO OT MexaH~3
Ma 06pa30BaH~fI ~CT04H~KOB, ~X CTpYKTYPbl ~ np~pOAbI·4aCT~~, Y4aCT
BY~~~X BO IIBHYTpeHH~xll CTaAHRX npouecca , Anfl K30 xapaxrepao Ha
I1~4He Koppenfl4H~ H3nY4eHI-lR pa3nH4HblX 4aCTH~ no MHO>KeCTBeHHO

CTflM/9/, cneAOBaTenbHO, B K30 4Hcno onpeAenReMblX ~CT04HHKOB MeHb
we HX ~CT~HHoro 4HCI1a. YBen~4eH~e 4~cna BTOp~4HblX HYKnOHOB Ha no
PflAOK np~ nepexoAe B K30 no napaMeTPyQs /CM.p~c.7al, B TO BpeMR 
KaK 4Hcno Ha6I1~AaeMblX ~CT04H~KOB yaem14HBaeTCR cnaõo / t!k(P) =O,)/, 
- 3TO CBHAeTenbCTBO Toro, 4TO 3MHCCHfI qonbweH 4aCTH HYKnOHoe CBR
3aHa c .nOflsneHHeM B K30 AononHHTenbHoro 3etxt>eKTHBHoro ~CT04HH xa ; 
np~4eM 3TOT HCT04H~K AHHaM~4eCK~ KoppenHpoaaH c HCT04HHKOM BTO
PH4HblX 4aCTH~, oGpa3Y~HxcR npH B3aHMoAeHcTBH~ nepBH4HoH 4aCT~

~~ /T. e. IInepBH4HblMIl HCT04tiHKOM 4acT~~/, KOTOPblH CYll.\eCT ayer ~ 

npH Qs < 1 ~ B K30. 4~cno HCT04HHKOB nHOHOB, conYTCTBY~HX 

k-HYKnOHaM, TO *e, 4TO H AfiR conYTCTBY~HX HYKnOHOB, KaK B~AHO 

H3 pHc.7a,6/. HHTepeCHO, 4TO 3TO 4Hcno COKpall.\aeTCR Afifl nHOHOB 
npa nepexoae B K30 /no napaaerpy Qs /, T.e. npOHCXOAHT Y>Ke H3
BeCTHblH /9.1 3$$eKT nOAaBneHHfI H3nY4eHHA Im1WHHX" Me30HOB, He CBR
3aHHblX c HCT04HHKOM 3MHCCHH k-HYKJ10Ha. npH ~3nY4eHHH k-nHOHa 
MHO>KeC~BeHHOCTb conYTCTBY~HX HYKnOHOB YMeHbwaeTCfI B 1,5 pa3a no 
cpaBHeHH~ c npoueccox 3MHCCHH k -HYKnOHa /9/. 4Hcno *e HCTO~HH KOB 
n~OHOB B K30:k(17) = 3 /cM.p~c.7r/, 4TO 60nbwe COOTBeTcTBy~~ero 

4Hcna HCT04HHKOB npOTOHOB /CM.pHc.7a/ npHMepHO Ha eAHHHUY , ~
 

ripa 3TOM 4Hcno H3nY4aeMblX nHOHOB<N 17 > =3,7, 4TO TaK xe , KaK
 

8 

N~ 

D 10.1 

J 
,I QS ttlt'4~ t
 
I . lf1l,t

0.3-1 

'.------.~' 'I ~ 4aeT Hanl-14He CBfl3H H3nY4eHHfI 
OSlO Np k-naoao s c HCT04HHKOM HYKJ10HOB, 

nORBnR~~HMCR B K30. Taxea KapTHHa co rnacyer ca c npencraaneuaea 
o AByxcTaAHHHoM MexaHH3Me npo~ecca, B KOTOpOM HeAH$paK~HOHHble 

n~OHbI H3nY4a~TCR BO BTOpOH IMeMeH~iOH" cTaAHH /9/ HnH, T04Hee, 
B npOH3BOAHOM nOAnpo~ecce. YBenH4eHHe 4Hcna HCT04HHKOB npH H3
nY4eHHH nHOHOB /OTHOCHTenbHO 3MHCCHH npOTOHoa/ 03Ha4aeT ocna6
neHHe KoppenR~HH B npOH3BOAHOM nOAnpo~ecce. 

Anfl KBa3Hynpyroro 6e3Me30HHoro npo~ecoa xapaKTepHa BblCOKaR 
MHo*eCTseHHOCTb BTOPH4HblX npOTOHOB/<~~6/ c 60nbwOH BepOflTHOCTb~ 

/P=90%/ nonaAaHHA OAHoro Ha HHX B K30 /9~ npH 3TOM 3MHCCHR npo
TOHOB, KaK 8HAHO H3 pHc.7B, npOHcxOAHT H3 k(p) == 2 HCT04HHKoe, 
T.e. H3 Toro >Ke 4Hcna, 4TO H B K30 /CM.pHc.7a/. HanY4eHHe XOTR 
6~ OAHoro nHOHa npHBOAHT K YMeHbweHH~ 4Hcna HCT04HHKOB HYKJ10HOB, 
npH4eM 4Hcno HX cna60 3aBHCHT OT 4Hcna H3nY4aeM~X nHOHOB. CneAo
BaTenbHo, KBa3HynpyrHH 6e3MeaoHH~H npouecc - 3TO HCKJ1104HTenbHbIH 
cnY4aH, cBR3aHH~H.c B~AeneHHeM K30 6e3 aaAaHHR napaMeTpa Qs. 
B OCTanbH~X cnY4aRX 3aAaHHe MHO>KeCTBeHHOCTH N17 He onpeAenfleT 
AHHaMHKH nPM B OTnH4He OT N p /CM.pHC.8/. 

i
 Ha pHc.8 npHBeAeHa 3aBHCHMOCTb OTHocH~enbHo~ AHcnepCHH H3ny

4aeMblX nHOHOB OT MHO>KeCT 8eliHOCT~ nporoaoa B C06b1THH, Ha KOTOPOH 
cneayer , 4TO pOCT 4Hcna BTOpH4HblX HYKJ10HOB npa cpenuax 3HeprHAX'1) 
H ponbWHX MHO>KeCTBeHHOCTflX HYKnOHOB npHBOAHT K YMeHbweHVl~ 4Hcna 

J, H3nY4ae"MbIX nHOHOB /9/ H 4Hcna ~CT04HHKOB HX H3nY4eHHfI / CM.TaK>I<e 

~HcrrepcHH rrHOHOB OT MHox<eCTBeH
HOCTH rrpo-roaoa npn p aanavnsrx 
aneprnax nepaaxaoã xacTHlJ;bI. 

• 2,34 
,0,. 3,5 ~ 4Hcno HX HCT04HHKOB, Ha eAHHH
•	 9 ~Y 60nbwe 4Hcna nHOH9B, conYTCT

~Y~~HX k-HYKnOHY. AononHHTenb
Hbll~ HCT04HHK 17 -Me30HOB, noaana
IOI.I4HHCR B 1<30 /no nap axerpy Qk/, 
He3aB~CHM OT OCTanbHblX HCT04HH
KOB nHoHoB /TaK KaK YBenH4eHHe 
4Hcna HCT04HHKOB npH nepexoAe 
B K30 t!k (17) = 1/, a r a-oae OT 

nepBH4Horo HCT04HHKa HYKnOHOB: 
k (17) - k (p) = 1 npH Qk < 0,2 H 
k(17)_k(P) = 1,5 B K30. To, 4TO 

+ nocneAHee 4Hcno He~enoe, 03Ha

pHC. 76/. B 06naCTH BblCOKHX 
nHOHOB BoapaCTaeT c pOCTOM 
H~e 3<M>eKTbl CBRaaHbI c 1<30, 
xapaKTepH~ ~MeHHO AfiR 3TOH 
3HeprHH nepBH4HoH 4aCTH~b1 

3HeprHH E O ~ 10 r3B 41-1C1l0 HCT04HHI<OS 
MHO>KeCTBeHHOCTH npOTOHOB N p . OTMe4eH
TaK KaK õonsuiae MHO>KeCTBeHHOCTH Np 
06nacTH.~'R 06bflcHeHHR aaBHCHMOCTH OT 
pa~~~/9/ 6~no BblCKaaaHO npeAnOnO>KeHHe 

9 



P: a PHc.9. BepoflTHoCTb 3MHC
0,5 t+\ f> O CHH rrpOTOHOB: Ha yron,o' 80 =30

0
80 =90 -,
 ÕOJIbllIHI{ sanaaaor-o 8 O •
 

80 =60
0.~, \\ 8 0 =120

0 

/a,õ/, H C napaMeTpOM .,
",'-..10 \. Q (p), npeasunaiouuos BeJlWm

\
-I HY Qn /B,r/ D SaBHCHMO\)"-"5'10· \ 0" CTH OT tIHCna BTOpHtIHblX\ . \ 

rrpOTOHOB. 
+ \.

-2 
10 

S·IÕ
3 

o TOM, 4TO MeXaH~aM ~a\\\ 
nY4eH~R BTOp~4H~X 4aC Ir

. I 
T~4, CB~aaHH~A c y4acT~
eM B "6b1CTpoA 1 1 

CTaA~~ 
I 

'0
5 

J\\i np04ecca 6ap~OHOB, AO"",,'}, l
O 2 4 6 8 10 Nr o 2 4 Np 

nonH~eTC~ np~ B~COK~X 

3Hepr~RX ~ 60nbW~X MHO~ 

~ 

Qo =0,8 
Qo =1 

1\, Qo= 12

\. Qo
\ 
'\ 
\ 
\

\
}\ 

II 

3 

+ }KeCT BeHHOCT~X ~anY4aeMblX0.5 
n~OHOB APyr~M MexaH~3

MOM, CBRaaHHWM c Y4aCT~
eM MeaOHOB BO Baa~MO


10
 
-1 = 14 . 

AeAcTB~~ B 16b1CTpoA" 
$-1Õ

I 
CTaA~~. 

Ha p~c.9 npeACTaBne
HW pacnpeAeneH~R sepORT
HOCTeA 3M~CC~~ npOTOHOB 
B ~aY4aeMOM np04ecce 

162 

5"Õ AnR y r no a euner a 8 (p) > 
> 8 O ~ aHa4eH~A napaaet 
pa Q(p) > ~O np~ HeCKonb

1Õ5 
\ K~X ~a6paHHwx aHa4eH~RX 

80 ~ Q o . 3T~ p acnpenene
" I I I I I I I I TI' I r.. i I I I ~l-II 
o 4 6 10 12 N p 2 4 6 Np H~R, 04eB~AHo, OTn~4a~ 

~TCR OT np~BeAeHH~X Ha 
p~c.2 ~ 4 pacnpeAeneH~A.no MHomeCTBeHHOCTRM Np AnR paaH~X ~HTep
BanOB ~apaMeTpa Qs TeM, 4TO OH~ AeTan~3~pY~T 3T~ nocneAH~e. 

P~c.10 AononHReT np~BeAeHHY~ Ha p~c.9 ~H$opMa4~~ o 3aB~C~MOCT~ 

cpeAHe~ MHomeCTBeHHOCT~ <N p> OT Ben~4~H 80 ~ Q O. Ha puc . 11 npen
cr aaneua aHanor~4HaR ~H$opMa4~R AnR ~anY4aeMblX n~OHOB. 

Vl3 3T~X AaHHblX CneAYeT, 4TO AnR y rno a 8 > 120 0 ~ nap aaerpo a 
Q(P) > 1,4 pomAeH~e 4aCT~4 npo~CXOA~T ~a OAHoro ~CT04H~Ka. np~ 

3TOM MHO>KeCTBeHHOCT~ 4aCT~4, nonanaoun-x B YKaaaHHble oõnacru , Ma
nbl:<N > :s 0,4;<N > :s 0,2 ~ <N > <S.0,2. COBnaAeH~e oõnacreüp s 1T 

~3nY4~H~R n~OHOS ~ npOTOHOB ~3 OAHoro ~CT04H~Ka np~ c~nbHO pa3
n~4a~~~XCR MHomeCTBeHHOCTRX 3T~X 4aCT~4 - cB~AeTenbcTB6 B nonb ,
3Y OAHoro ~ Toro me MexaH~3Ma ~3nY4eH~R Bcex 4aCT~4 B 3TO~ 06~ 

1l nacru , Cnenoaar en bHO, ace HYKnOHbl, nonanaoume B TY }I<e 06naCT b 
, I co cpeAHe~ MHomeCTBeHHOCTblO <N >:::: 2,5 <N n> ::::,1, ~cnYCKa~TCR ~3 

10' I 
i 

. . . <Np> 
2 

a 
2 

<Np> 
s 

~[ 
0.2 

0.11

. 
. 
. 

• 

0.5 

~l 
0.1 

o 

~[ 
0.02 

I 
o.os-l 

0.01' 

D 

i o.oJ0.01 
2 

iÓ I 3'0 i 15080 0.6 i 111 Qo50 ~ 110 

PHc.IO. CpeAHHe MHO~eCTBeHHOCTH npOTOHOB: Hcny~eHHb~
 

Ha yron, õonbllIHH 3aAaHHO~0 80 /a/, H c napaMeTpOM
 
Q(p) > Qo ts]: '
 

p~ t P~li 
0 

0.54 - ~ 80=3°: \ x i=90 o <N~) & 
• 80=60 ~ + 80=120 

\ 2 

0.1 -I \ " 0.1 -\ \\ 

\ 
0.05-1 \} "1 \ \ 

\ Q2 

0.01-1 ~\ 0.01 i , ~ 
T ~1 · 

o.005~ \ \' "1 \ \ • 

\ I I 

'\ 0.02· 
, I t 

0.001-1 i \ 1. 1 i ,I 1~ 0.01 i i 
0 0 •i i i i 

0 0 0 o 2 4 6 N~ o 2 4 N~ 30 60 90 120 150 e~ 

PHc.ll. BepOflTHOCTb H3nYQeHHH ITHOHOB Ha yron, ôonbllIHH 
3aAaHHOrO /a,ô/, H cpeAHHe MHO~eCTBeHHoCTH nHoHOB, H3ny
tIaeMhIX na yr'orr 8 > 00 /B/. 
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OAHoro ~ TOrO me ~CT04H~Ka. OCTanbH~e HYKnOH~ B 4~cne <N>=12 
B~neTa~T B 06naCTb yrnoB e < 120 0 . 

§ 3.	 06CYm~EHHE PE3ynbTATOB 

PeS~Me nonY4eHHo~ ~H$opMa4~~ CBOA~TC~ K P~AY cneAcTB~~ ~s 
aHanl-1Sa npo aeneuuor-o B MOAen~ Bfl 4~cna Ha6n~Aaet;\bIX ~CT04H~KOB 

~snY4eH~~ BTOp~4HWX 4aCTH4 B pa3nH4H~X K~HeMaT~4eCK~X 06naCT~X. 
HcnonbSOBaHHW~ MeTOA aHan~sa He nOSBon~eT onpeAenHTb B HaCTO~
~ee speM~ ~cT~HHoe 4~cno ~CT04H~KOB ~3-sa HeAOCTaT04HO paspa60
TaHHO~ TeopeT~4ecKoH MOAen~, nonomeHHOH B ero OCHOSY. MomHO 
TonbKO CAenaTb Ka4eCTBeHH~e BWBOAW 06 OTHOC~TenbHWX ~SMeHeH~~X 

4~cna ~CT04H~KOB B paSHWX K~HeMaT~4eCK~X 06nacT~x ~ o HanH4~~ 

AOBonbHO c~nbHWX A~HaM~4ecK~x Koppen~4HH ~snY4eHH~ p~snH4H~x 

~CT04HHKOB. nOcneAH~~ B~BOA npoTHBope4~T 8WBOAaM pa60Tw/
17

/ 
~ ~peAnonomeH~~M, CAenaHH~M B paMKax nonY3MnHp~4ecK~x MOAe
ne~ /18.19/. 04eB~AHO, 3Kcnep~MeHTanbHble AaHHble, ~cnonbsyeMble 

B Ka4eCTBe TeCTOB B 3T~X pa60Tax,He4YBCTB~TeJlbHbl K naccaarpaaae

MblM xoppenauaaa.
 
nepe4~cn~M Te K~HeMaT~4ecK~e 06naCT~, B KOTopwe nonaAa~T 4a


CT~4W ~S OAHoro, HO He 06~saTenbHO OAHoro H Toro me HCTo4H~Ka. 

npemAe Bcero, 3TO 06naCT~ Qs < 0,8 H Qs> 1,4, B,KOTopwe noHa
Aa~T HYKnOHbl, auner e aume HS ASYX HCT04HHKOB, eAHHCTBeHHblX AJ1~ 

KamAoH HS YKasaHHWX 06IlacTeH. ConOCTaBn~~ nony4eHHwH pesYIlbTaT 
c pesynbTaToM pa60tw /20~ HeTpYAHO npHHTH K BWBOAY o TOM, 4TO 
HCT04HHK 4aCT~4 B 06naCTH Qs < 0,8 06pasyetc~ B peSYIlbTaTe Bsa~
MOAe~cTBH~ nepBH4Ho~ 4aCTH4bl c oTAenbHblM HYKJlOHOM ~Apa. IlpH4eM 
3TOT ~C.T04HHK cy~ecTB~eT KaK HCT041-lHK npoHHKalO~eH "6WCTPO~" KOM
noae-rru HsnY4eHH~ /21. 2/ BO BceM AHanaSOHe KHHeMan14eCKHx -nepe> 
MeHHwx, HesaBHCHMO OT SHa4eH~~ napaMeTpa Qs' 

HCT04HHK BTOpH4HWX 4aCTH4 B 06naCT~, onpeAeneHHOH ycnoB~eM
 

8 > 120 0 , nO-BHAHMOMY, RBn~eTC~ 06~HM An~ HYKnOHOB ~ n~OHoB
 

H MomeT 6blTb TaKme saAaH ycnoeaex QB > 1 ,4.
 
B nepexonuoü 06naCTlII: 1 < Qs < 1,5 peSKO eoapacr aer AO <N> = 

- 13 cpeAH~~ MHomeCTBeHHOCTb HYKIlOHOB, H TaM me YBen~4HBaeTC~ 

4Hcno HCT04HHKOB ~snY4eHH~ HYKnOHOB, XOT~ H He nponOP4HOHanbHO 
MHomeCTBeHHOCTH. npeACTaBn~eT HHTepec H AHHaMHKa YBenH4eHH~ 4~C

na HCT04H~KOB B K30. Ha "nopore" K30, r e . B 06IlacTH 1 < QB < 1,2,v 

3MHCCHR k-HYKJlOHOB npO~CXOAHT HS oAHoro' HCT04HHKa. no Mepe YBe
nH4eHH~ napaMeTpa Qs 4Hcno HCT04HHKOB paCTeT H cTa6~n~sHPyeT-

C~ B 06naCTH Qs > 1,4. 
~HHaMHKa paSBHTH~ np04ecca no 4Hcny HCT04HHKOB npH YBen~4e

HHH nap aaer pa Qk Ta me, 4TO H no nep aaer py Qs Ic Y4eTOM CABHra 
~Q::: Qs -' Qk ::: 11, HO c TO~ pa3HH4eH, 4TO 4~cno HCT04HHKOB nHO
HOB nOB~IOAY 60nbwe, 4eM Y npOTOHOB, XOT~ MHomeCTBeHHOCTb nHoHOB 
cy~ecTBeHHO MeHbwe MHomeCTBeHHOCTH HYKJlOHOB. 

I 
B OTn~4~e OT HyKnoHoB 60nbWHI-lCTBO nHOHOB lHo He Bcel Hcnyc

KaIOTC~ oaaàen bHO, KamAbl~ HS "cace ro" HesaBHCHMoro HCT04H~Ka. 

OA~H HS pesynbTaToB Hawero HccneAOBaHH~ COCTO~T B TOM, 4TO 
/9/ 

:I 

3$$eKT cTa6HnHsa4HH MHomeCTBeHHOCTH Ha6n~AaeMblX BTOpH4HblX 4a
I CTH4 no napaMeTpaM Qs ~ Qk pacnpOCTpaH~eTC~ Ha 4Hcno HCT04HHKOB 

Tex me 4aCTH4. B 4enOM aHanHS pacnpeAeneHH~ no MHomeCTBeHHOCT~M

) nOKasan, 4TO BTop~4Hwe 4aCTH4w HsnY4a~TC~ HS HeCKonbK~X 4aCTH4
HO-KoppenHpOBaHHWX HCT04HHKOB B pesynbTaTe ABYXCTaAHHHoro npo

:/9/
4ecca. PaHee 06HapymeHHoe BnH~H~e np04ecca HsnY4eHHR nHOHOB 

'I
 

B npo~sBOAHOM nonnpoue cce Ha 3MHCCH~ HYKJlOHOB B OCHOBHOM "6bICT

pOM" nOAnp04ecce OSHa4aeT, 4TO 06paSOBaHHe HCT04HHKOB ~snY4eHH~
 

KaK peanbHWX 06beKTOB npOHCXOAHT nocneAOBaTenbHO BO BpeMeHH,
 
TaK 4TO HsnY4eHHe OAHoro HCT04HHKa Bos6ymAaeT HsnY4eHHe APyroro.
 
HeTpYAHO saMeTHTb nOA06He npOCTpaHCTBeHHO-BpeMeHHOH CTPYKTYPbl
 
HccneAyeMoro np04ecca KaCKaAHOMY np04eccy. ACHMMeTp~~ Koppen~

4H~ COCTO~T B T'OM, 4TO 3MHCCH~ HYKJlOHOB B "6bICTPOH11 HnH OCHOB
HO~ CTaAHH np04ecca HHH4HHpyeT HsnY4eHHe k-n~OHOB B npOHsBOAHOM 
nOAnp04ecce, a 06paTHa~ Koppen~4H~ AeCTPYKTHBHa, T.e. 3MHCCH~ 

k-HYKJlOHOB nOAaBn~eTC~ HsnY4eHHeM MeSOHOB. ~eCTPYKTI-1BHble KOP
pen~4~~ B HsnomeHHOH Bwwe KapTHHe nMP npOTHBope4aT npeACTaBne
HHIO O TOM, 4TO BTOpH4Hble 4aCTH4bl YHOC~T 3HeprHIÓ, aanaceuayo B 
KJlaCTepe H BWAen~~~ylOc~ B ero pacnaAe. meCTKOCTb Koppen~4~H CKO
pee CBHAeTenbcTByeT B nonbsy HHoro MexaHHsMa, B KOTOpOM 3HeprH~ 

nepeAaeTC~ nocneAOBaTenbHO OT OAHoro 06beKTa - HCT04HHKa BTOPH4
HblX 4aCTH4 - K APyrOMY. nOA06Ha~ cHTya4H~ CO BceMH OTMe4eHHblMH 
oc06eHHOCT~M~ õuna npencxaaaaa B MexaHHsMe nepep acceauaa /23/ 

c HYKnOHOM B ponH nepepacceHBalO~eroc~ oGbeKTa. 
04eHb õonsuroe 4Hcno MOAeneH, caMblX paaaooôp aauerx no aanoxeu

HWM $HsH4eCKHM npHH4HnaM, 6wno paspa60TaHO, H HepeAKO B xopoweM 
cornaC~H c OTAenbHWMH 3KcnepHMeHTanbHWMH xapaKTepHCTHKaMH ICM. 

06s0pH~e ny6nHKa4HH /24- 29/1. Haw aaanna , KOT.OPbIH, paSYMeeTC~, 
HenbS~ C4HTaTb saB~pweHHWM 6es HaH60nee BamHWX AJ1~ AHHaMHKH HC
CneAYeMOrO np04ecca 3HepreTH4eCKHX xapaKTepHCTHK, nOKasan, 4TO, 
He npH6era~ K KonH4eCTBeHHOMY GpaBHeHHIO c pesynbTaTaMH TOH HnH 
HHO~ r eope'rwvecxoâ MOAen~, no P~AY xapaxrepkux npHSHaKOB MomHO 
CAenaTb HeKOTopwe BamHwe saKnlO4eHH~ O M~KPOCTpYKType HccneAye
Moro np04ecca. An~ nOH~MaHH~ BosMomHocTeH Ka4eCTBeHHoro aHanH

I sa He06xoAHMO Y4HTwBaTb, 4TO onHcaHHe npo4ecca BKnlO4aeT KaK 6w 
t ABa YPOBH~: "BHYTpeHHHH" MHKpOAHHaMH4eCKHH, O KOTOpOM HaM nOKa:i Mano 4TO YAanOCb YCTaHOB~Tb, He HCKn~4a~ ~ $aKTa ero cy~ecTBo

BaHH~, H "BHeWHHH", B KOTOpOM H nO~Bn~IOTC~ KPynHoMacWTa6Hblei
. i 
i

:l 
<t)JlYKTya4H~. An~ AHHaMHK~ np04ecca 3T~ lt>nYKTya4HH He MeHee BamHbl, 
4eM cpeAHHe sHa4eHHR H~Mep~eMWX BenH4HH. PaCCMaTpHBaeMWH np04ecc 
cornaCHO npHBeAeHHWM 3KcnepHMeHTanbHWM AaHHWM COCTOHT KaK 6w HS 

L	 
ABYX, peSKO paana 4alO~~XC~ no CBOHM CBO~CTBaM, II$as", xoropue Mom
HO paaAenHTb c nOMO~b~ napaae rpo a Qs H Q k • npH4eM "oaae" K30 co
OTBeTcTByeT np04ecc MHomeCTB8HHoro pomAeHHR HYKJIOHOB, H pasnH4
Hble KOMnOHeHTW HSIlY4eHH~ CB~saHbl MemAY c060~ KoppenI44H~MH, B 4eM 
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111 COCTOIl1T OTIlll14l11e 3TO~ "caau" OT I'XaOTII14eCf<O~ QJ~3bl". MaKpocKo
nll14eCKOe 3Ha4eHlI1e BeIlIl14I11H~ OnpeAeIlReTCR KaK Hall160Ilee BepORTHOe, 
aa KOTOpOe 06~4HO npll1HII1Ma~T CpeAHee 3Ha4eHlI1e. B TOM CIlY4ae, KOr
Aa AII1CnepCII1R CpaBHII1Ma CO CpeAHII1M 3Ha4eHHeM D/ <N>;;;:, 1 111, TeM 60
nee , eCIlIl1 D/ <N> - <N> ~ 00, KaK B AaHHOM CIlY4ae, TO oxaaaaaer ca 

N -~	 00 

HenpIl1MeHII1MO~ OCHOBHaR TeOpeMa TeOp1l1111 BepORTHOCTII1 - 3aKOH 60IlbWlI1X 
4I11CeIl, 111 HeB03MO~HO BBeCTII1 OAH03Ha4HO KOppeKTHOe OnpeAeIleHlI1e 
Hall160Ilee BepORTHOrO COCTORHII1R. To 06cToRTeIlbcTBo, 4TO "onykrye
4111111 BeAYT ceõa Kpll1TlI14eCKlI1M o6pa30M 06bl4HO B6.fl1l13111 T04eK 6I11QJYPKa
4111111, HepaBH08eCH~x $a30B~x nepexOAoB 111 T.n.'1 /4~ CIlY~II1T YKa3a
HlI1eM Ha HepaBHOBeCHOCTb np04eCCa. B TaKOM cIly4ae K II1CCIleAyeMOMY 
npoue ccy MOrYT 6blTb npll1MeHeHbl uekor opue o6l4l11e nOIlO~eHII1R TeOp1l1111 
HepaBHOBeCH~x np04eCCoB - CII1HepreTII1KII1. ~HTepnpeTa4l11R np04eCCa 
npll1 3TOM yme He OrpaHlI14l11BaeTCR paMKaMII1 npeACTaBIleHII1R Bn. 3aMe

' lTII1M, 4TO nOR ane H111 e '160IlbWII1.x $IlYKTya4111~ He 03Ha4aeT HenpeMeHHO 
nepeXOAa K XaOTlI14eCKOMY COCTORHII1~ CII1CTeM~. npll1 nepeCTpO~Ke He
YCTO~41118~X $1I131114eCKII1X CII1CTeM, KaK npaBII1IlO, 06pa3Y~TCR TaK Ha3~
BaeMble "AII1CClI1naTII1BHble CTPYKTYPbl l l 

' /fJ,C/ :3QI. B03Hl-1KalOl4aA ueonpe
AeIleHHocTb HepeAKO 6~BaeT CBR3aHHO~ C HaIlll14l11eM HeCKOIlbKII1X paB
uonp aeuux COCTOAHII1~, 111 "60IlbLUlI1e $IlYKTya4111111" onpenenaor c a-ty 803
MO~HOCT b HepaBHOBeCHblX $a308b1X nepeXOAOB, 8 peayns'rare KOTOpblX 
B03HlI1KalOT ,aC /4/. 

Ha H-OBOM MaKpOAlI1HaMlI14eCKOM YPOBHe paCCMaTpll1BaeMbl~ npouecc 
MomeT 6blTb onu c aa C nOMOU\b~ "napaaer poa nopRAKa 11 

, RBIlRIOl4I11XCA 
o606l4eHHeM COOTBeTCT8Y~l4I11X TepMOAlI1HaMH4eCKHX BeIlll14l11H /.<32/. 3TlI1 
napaMeTpbl, KaK 111 caM np04ecc, MMelOT BeCbMa MaIlO o6l4ero C K)ac
CII14eCKO~ TepMOAII1HaMII1 KO~. ~MeHHO B Ta KOM o606l4eHHOM CMbICIle* 111 
HaAO, no HaweMY MHeHII1IO, nOHI/IMaTb nap aae r pa B MOAenl/l :/8/.,aC pac
CMaTp~BaeMoro np04ecca, COI-IlaCHO pe3YIlbTaTaM TeOpeTI/I4eCKOro aHa
Ill/l3a /8~ COCTOI/IT 1113 CII1CTeM~ 1/13IlY4alOl4I/1X BTOpl/l4Hble 4aCT1/I4~ 4eHTpOB, 
06pa3Y~l4I/1XCR B XOAe np04ecca. ,aaIlbHe~WI/I~ aHaIll/l3 AOIl~eH 8b1RCHI/ITb, 
4TO npeACTaBIlR~T c06o~ 3TI/I 06beKT~. 

B Ka4eCTBe npRMoro 3KCnepl/lMeHTaIlbHoro YKa3aHlI1R Ha HaIll/l4He 
B ~3Y4aeMOM np04ecce CTPYKTYP~ TlI1na aC MO~HO paCCMaTpl/l8aTb 06
HapymeHH~e B pa60Tax /32/ OC41/1IlIlR41/1111 B yrnoB~x cneKTpax 4aCT~4, 
conYTCT8ylOl4I/1X k-4aCTI/I4aM. Taxo ro pona OC4I/1IlI1R4~1/I xapaxrepau AIlR 
AC .. B paCCM~TpeHHOM 3AeCb npeACTaBI1eHI/II/I nMP 3TI/I OC4~IlIlR41/11/1 YKa
3~BaIOT Ha TO, 4TO nORBIlAIOl4~~CR B K30 3QJQJeKTII1BA~~ I/ICT04HHK HYKIlO
HOB COCTOI/IT 1113 HeCKOIlbKMX 3IleMeHTapHblX I/ICT04HII1K08, 1/13nY4eHl/le KO
TOp~X KOppeIll/lpOBaHO. 

*) 
T.e. B llH~opMa~llOHHO-BepORTHOCTHOM CMbICne B OTnll~lle OT Knac

Clll.J:eCK011 TepMOp;llHaMHKll, rp;e 3Tll rrapaue rpsr npe nc TaBnRlOT C060H 

cpep;HeCTaTllcTll~eCKlle BenH~HHbl. 
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H3"&TeJibCKHH OTnen 06~enHHeHHOrO HHCTHTYTa RnepHYX HCCJienoaaHH~ 
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TiannRK T., TI3pb1T B., PaAoMaHon B.E. Pl-86-239 
Koppena~ BTOpHq~ qaCTH~ B n-Xe-asaHMo~eHCTBHH. 
Pacnpe~eneHHa no MHOJJ:eCTBeHHOCTii 

llpeACTaBneHN pesynbTa~ HCCDeAOBaHHH B3aHMOAeHCTBHH penn
THBHCTCKOH qaCTH~ C TH~enYM H,IJ,pOM KCeHOHa npH 3HeprHH 
3,5 r3B/c C HSnyqeHHeM BTOpuq~ qaCTHn - npOTOHOB H nHOHOB -
B o6naCTb, KHHeMaTHqeCKH sanpemeHHyro AHH B3aHMO~eHCTBHH C OT
~eiTbHHM HyKHOHOM n~pa. AHanasHpyroTCH 3KcnepHMeHTanbHbJe pacnpe
AeiTeHHn no MHOJJ:eCTBeHHOCTHM BTOpHq~ qaCTH~. PesynbTaThl aHa
nHSa nOKa3hlB~T, qTo HSnyqeHHe BTOpHq~ qaCTHn DpOHCXOAHT H3 
HeCKOnbKHX, paSAeneHHhlX B npOCTpaHCTBe H nocneAOBaTeiTbHO B03-
HHKa~~ BO BpeMeHH, ~eHTPOB • 

Pa6oTa BHDOnHeHa B lla6opaTOpHH BhlCOKHX 3HeprHH Q~~H. 
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TiepeBOA O.C.BHHorpagonoA 

Pawlyak T., Peryt W., Radomanov V.B. P1-86-239 
Secondary Particle Correlation in n-Xe-Interaction. 
Multiplicity Distributions 

The results are presented on the study of interaction of 
relativistic particles with the heavy xenon nucleus at 
3.5 GeV/c energy when secondary particles (protons and pions) 
are emitted in the region kinematically forbidden for the 
one-nucleons interaction in the nucleus. The multiplicities of 
the secondary particles are analyzed. The results of the ana
lysis show that the secondary particles are emitted from seve
ral centres separated in space and arising successively in 
time. 

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