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MnoroKOMIIOHBHTHOe om1ca1me snepreTll'IeCKOli 38BllCHM0CTll 

MIIOX<eCTBBl!HblX pacnpeJleneHHii npH DbICOKHX 3HeprHSIX 

8 paMKBX pn3DHBaeMOli MHOl'OKOMllOl!eHTl!Oli MOJlellll JlBYX MeXBIIH3MOB 

Jl8ll0 onncaune MllpOBblX 3KCnepnMeHT81lbHblX JlUllllblX no MHOlKeCTBBHHblM 

pacnpeJlel!CHIISIM npn BbICOKHX 311epr11six. HccnenyeTCSI 3HepreTH'IeCK8SI 

38BllCHMOCTb OCIIOBHblX xapaKTepHCTIIK 3THX pncnpe11ene1111li II BKIIBJlOB 

D MIIOlKBCTDCIIHblC pacnpenenCHIISI pa31lll'lHblX KOMIIOHeHT. npoBeJlCHHblli 

MOJlC/lbHLiii ananH3 ll03BOIIHeT cnenaTb PHJl BbIBOJlOB O nposrnne111111 onpe

JlC/1811111,IX 3llKOHOMepnocTeii MIIOlKBCTBeHHOl'O pOlKJlBHHH. B 'lBCTHOCTH, Jle

naeTCSI 3,'.lK/llC'leHHe O B03MOlKIIOM P.03paCT8Hllll C pOCTOM 311epr11ii BKnana 

MHOl'O'l8CTH'llll,IX anpOHHblX accou11au11ii. 

Pa6ora BL1n0/lll8H8 B na6oparop1111 TeopeTH'leCKOl! lj)H3HKII OH.m-1. 

Ilpenpr.HT O6bCJlHHCHHOl'O HHCTHTyTa SIJlBPHbIX HCC/18Jl0B8HHH, Ily6tta h178 

Mavrodiev s. et al. D2 - 11947 

Multicomponent Description of Multiple 
Distribution Energy Dependence at High Energies 

The world experimental data on the multiple distri
butions at high energies are described within the deve
loped two-mechanism phenomenological model. The energy 
dependence of the basic characteristics of these distri
butions and of the contributions to the multiple distribu 
tions of different components are investigated. The model 
analysis performed allows one to make some conclusions 
about certain regularities of the multiple production. 
In particular, a c~nclusion is made about possible in
crease in the contribution of multiparticle hadron asso
ciations with increasing energy. 

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

B q>eHoMeHonorHqecKoM aHanHJe npoueccoB MHO)KeCT· 

BeHHoro pO)KAeHHH aApOHOB npH BLICOKHX 3HeprHHX WHpOKoe 

pacnpocTpaHeHHe nonyqHn MHOrOKO~IlOHeHTHLIH IlOAXOA, KO· 

TOpLIH OCHOBLIBaeTCH Ha rHilOTeJe cy~eCTBOBaHHH B OAHOM 

aKTe B3aHMOAeHCTBHH HeCKOilLKHX /ABYX HnH 6onee/ Mexa

HH3MOB o6pa30BaHHH BTOpHqHLIX qacTHU. TaKoii IlOAXOA 

BOCXOAHT K HAee I ii O Heo6XOAHMOCTH BLIAeneHHH paJnHqHLIX 

o6nacTeii: q>aJOBOro npocTpaHCTBa, COOTBeTC'I:BYIO~HX, BO· 

o6~e rOBOPH, o6pa30BaHHIO paJnHqHLIX no npHpOAe rpynn 

BTOpHqHLIX qaCTHU, nHWL B COBOKynHOCTH AaIO~HX Ha6nro

AaeMyIO MHO)Ke2TBeHHOCTL. 

KoHKpeTHOe omfcaHHe MexaHH3MOB o6pa3oBaHHH qacTHU 

YAaeTCH nonyqHTL B paMKax pa3nHqHLIX MOAeneii KBaHTOBOH 

TeopHH nonH / cM., HanpHMep, I 21 /. K qHcny CTporHx 

pe3ynLTaTOB OTHOCHTCH aCHMilTOTHqecKHe oueHKH H or

paHHqeHHH / 1.3-
1 

Ha 3HepreTHqecKoe noBeAeHHe xapaKTe· 

pHCTHK npouecca, OTBeqa10~HX BLIAenHeMLIM o6naCTHM qia-

30Boro npocTpaHCTBa. 

CneAyeT OTMeTHTL, qTo Ha pa3nHqHyIO npHpOAY Mexa

HH3MOB MHO)KeCTBeHHOro pO)KAeHHH qacTHU HarnHAHO yKa-

3LIBaIOT pe3KHe OTnHqHH B 3HepreTHqecKOH JaBHCHMOCTH 

cpeAHHX MHO)KeCTBeHHOCTeii H napuHanLHLIX ceqeHHH OT· 

AenLHLIX o6nacTeii /MexaHH3MOB/. 

IIocKOilLKy 3KCnepHMeHTanLHLie pe3ynLTaTL1 AaIOT onpe

AeneHHLie CBeAeHHH TOilLKO 06 HHTerpanLHLIX xapaKTepH

CTHKax npoueccoB, HaH6onee ecTeCTBeHHLIM cnoco6oM q>eHo· 

MeHonorHqecKoro HJyqeHHH BKnaAOB paJnHqHLIX MexaHHJ· 

MOB HBnHeTCH HX aHanHJ B paMKax MOAenLHLIX npeAilOilO)Ke -

3 



HHH OTHOCHTenbHO OT)l.enhHhIX KOMilOHeHT *. TaKOH aHanH3 

HMeeT uenhIO KaK TeopeTuqecKoe OilHCaHHe HHTerpanhHhIX 

aenHqHH, TaK H onpe)l.eneHHe :rnepreTuqeCKOH 3aBHCHMOCTH 

napaMeTpOB, COOTBeTCTBYIOIUHX pace Ma TPHBaeMhIM Mexa

HH3MaM. 

§2. OIIHCAHHE MO,l{EJIH 

CornacHo MOJJ.enu JJ.BYX MexaHH3MOB /M,ll;M/ 15< KoTopaH 

6y)l.eT paccMaTpHBaThCH B ,!J.anhHeiiweM, o6nacTHqJa3oaoro 

npocTpaHCTBa BhI)l.enHIOTCH cne)l.yIOIUHM o6pa30M: 

a/ o6naCTh, COOTBeTCTBYIOIUaH BTOpHqHhIM qaCTHUaM, 

o6pa30BaHHhIM 6naro)l.apH )l.HCCOUHaUHH CTanKHBaIOJUHXCH 

qacTHU; 

6/ o6naCTh, OTBeqa10ma11 He3aBHCHMOMY HcnycKaHHIO 

HeiiTpanhHhIX a)l.pOHHhIX accouuauuii /KnacTepoa/ c u30-

cnHHOM I= 0. THnHqHoe co6hITHe B M,ll;M cxeMaTH'-leCKH 

npeJJ.CTaaneHo Ha puc. 1. 
OCHOBHOH qiopMynoii M,ll;M, KOTopaH HaXO)l.HT TeopeTH· 

qecKoe o6ociioaaHHe, HanpHMep, B paMKax TeopeTHKO· 

noneBhIX MO)l.eneii a npH6nH)KeHHH npHMOnHHeHHhIX ny-
~ *"" /6/ TeH , , 11an11eTcH cne)l.y10iuee pacnpeJJ.eneHHe no qucny 

a,!J.pOHHhIX accouHaUHH npH qJHKCHpOBaHHhlX KaHanax )l.HCCO • 

UHaUHH 

i,j 

W nl,n2' ... 

r,!J.e a i ({3 j ) 

)l.HCCOUHaUHH 

n f (< ne >) 

ad3jPn (<n 1>)Pn (<n 2 >) ••• , 
1 2 

/1/ 

aepOHTHOCTh i·Toro / j ·Toro/ KaHana 

HaneTa10iueii qacTHUhl /qacTHUhl • MHWeHH/, 

MHO)KeCTBeHHOCTh /cpe)l.HHH/ a,!J.pOHHhIX 

~KoMnoHeHTa, Boo6iue roaopH, He COOTBeTCTByeT He· 
nocpe)l.CTBeHHO KaKOMy·nH6o MexaHH3MY, HO 3aBHCHT OT 
cnoco6a pa36HeHHH HHTerpanhHhIX xapaKTepHCTHK npouec
coa MH~))15ecTBeHHoro o6pa3oaaHHH qacTHU /6onee no,!J.po6-
HO CM. /4/ /. 

**3To npH6nH)KeHHe HBnHeTCH TeopeTHqecKOH peanH3a· 
uueii runoTe3hl nHJJ.HPYIOIUHX '-laCTHU, B03HHKWeH B qJH3HKe 
KOCMHqecKHX nyqeif /77. 

4 

., 

~ 

---// ....... 

. a. / I ' 
, ...... _......... ' 

]'DE 
CE 

' I & 
', / ..._ __ __,.,..,,,,, 

Puc. 1. CxeMamu~ecKoe npeocmaaAeHue munu~Hozo co-
6blmu.R a MooeAu oayx MexaHU3Moa /M,l{M/, A u B - Ha· 
Aema10111ue aopoHbt, DE - oucco1.1ua1.1u.R, ICE - He3aaucu-
Moe ucnycKaHue KAacmepoa. 

accouHaUHH /KnacTepoa/ THna r, pacnpeJJ.eneHHhIX no 3a
KOHY IlyaccoHa p np(<n e >). 

OTMeTHM, '-ITO HHTerpanhHOe pacnpe,!J.eneHHe no MHO· 

)KeCTBeHHOCTH npH 3TOM HMeeT cymecTBeHHO MHOrOKOM· 

noHeHTHYIO CTPYKTypy, CBH3aHHYIO C He06XO,!J.HMOCThIO CyM

MHpoBaHHH /1°/ no, '-IHCny KaHanoa )l.HCCOUHaUHH CTanKHBaIO
IUHXCH /nH)l.HPYIOIUHX/ qacTHU. 

,ll;n» qJeHoMeHonoruqecKoro aHanu3a M0)KH0 orpanHqHTh· 

CH )l.Byx- H TpexqacTHqHhIMH KaHanaMH )l.HCCOUHaUHH, no3-

TOMy a cnyqae CTanKHBaIOIUHXCH npOTOHOB 6y,!J.yT Y'-ITeHhl 
cne,!J.yIOIUHe KOHKpeTHhle cxeMhI: p ·-> p; p TTO; Il77+ ; 

p TTO TTO; ; Il 7T + 17 o ; p 77 t- TT - • 

Ilpe)l.nono)KHM, '-ITO OCHOBHaH '-laCTh BTOpHqllhIX qaCTHU, 

POJJ.HBWHXCH a UeHTpanhHOH o6naCTH, MO)KeT 6bITh npe,!J. • 

cTaaneua KaK pe3ynhTaT pacna)l.a a (a ➔ 17 + 17 - , 17° 
17

°), 
( + - 0

) B (B + - + - ) W W ➔ TT TT TT - H ➔ 27T 277 ; 77 77 2 77°; 4 77° -

KnacTepoa. CxeMa npH 3TOM He HCKnIO'-laeT B03MO)KHOCTH 
KnacTepaM pacna)l.aThCH qepe3 "npoMe)KyTO'-IHhle pe30Ha11-
Ch1". 

HeTpy,!J.HO IlOKa3aTh, '-ITO H3 /1/ B paMKax C)l.enaHHhlX 
KOHKpeTHhlX )l.OnyiueHHH pacnpe,!J.eneHHe no MHO)KeCTBeH-
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HOCTH 3apH:>KeHHhlX qacTHU B 

HMeTh CJie,IJ.YIOIUHH BH,IJ;: 

pp - B3aHMO,IJ;eHCTBHHX 6y,neT 

wnc 

n -2 
[-c-] 

4 
a 2 I p (b) p n - 2-4n (a) + 

n=O n _c __ _ 

2 

n -4 
[-c-] 

4 

+ 2a (1 - a) I P n (b)P nc -2-4n (a)+ 
n=O · -1 

+ (1- a 

n -6 
[-c-] 

4 

2 

)2 I p (b)P _.,_
4 

(a). 
n = 0 n n c .,- n 

- 2 
2 

/2/ 

IlpHHHMaeM BO BHHMaHHe, qTO B paccMaTpHBaeMOH MO· 

,neJIH qHCJia 3apH:>KeHHhlX (nc) H HeHTpaJihHblX (n TTO) qac

THU CBH3aHhl C MHO:>KeCTBeHHOCTHMH a,npOHHhlX accouHa· 

UHii cne,ny10I.QHM 06pa30M: 

n = 2n _ + 2n _ 
0 

+ 2n _ 
C TT+TT TT+ TT TT TT+ TT 2TTO 

+ 4n + _+ f , 
2TT 2TT C 

Il TTO = 2n O O + Il + - o + 2n + - o + 4Il o + f o, /3/ 
TT TT TT TT tr TT TT 2TT TT TT 

r,ne f c (f TTo ) • qHCJia 3apH:>KeHHhlX /HeiiTpaJibHbIX/ qac • 

THU cpe.IJ;H npo,nyKTOB ,IJ;HCCOUHaUHH cTaJIKHBaIOI.QHXCH a,n

pOHOB. llerKO BH,IJ;eTh, qTo npH 3TOM OCHOBHhle xapaKTe

pHCTHKH pacnpe,neJieHHH no MHO:>KeCTBeHHOCTH 3apH:>KeHHhlX 

qaCTHU /2/ HMeIOT CMhlCJI 

b = <n + _>, 
2TT 2TT 

a = <n + _> + <n + _ o> + <n + - a >, 
TT TT TT TT TT TT TT 2TT 

<n c> == f 1 = 2 + 4(1- a) +2a + 4b, 

6 

,! 

4 

f 
2 

= 2a + 12b - 8a 2+ 12.a - 6, 

f 3 = 24b - 32a 3 + 72a 2- 48a + 12, /4/ 

4 3 ·2 f 4 = 24b - 192a + 57a - 600a + 240a - 36. 

B qiopMyne /2/ Ko3qiq,HuHeHT a nponopuHoHaJieH Be

poHTHOCTH B3aHMO,neiicTBHH npOTOHOB C ,IJ;HCCOUHauHeH He 

6onee, qeM Ha ,IJ;Be 3apH:>KeHHhlX qacTHUbl. TaKHM o6pa30M, 

3TOT napaMeTp xapaKTepH3yeT BKJia,n B pacnpe,neneHHe 

MeXaHH3Ma a/. 

OTMeTHM, qTo, B OTJIHqHe OT/s/, B qiopMyJie /2/ He 

yqHTblBaJIHCb KHHeMaTHqeCKHe orpaHHqeHHH, a TaK:>Ke B03· 

MO:>KHOCTb po:>K,IJ;eHHH KJiacTepOB C yqacTHeM CTpaHHbIX qac

THU. 

§3. OIIHCAHHE 3KCIIEPHMEHT AJI.bH.bIX ,4AHH.bIX 
IIO pp - B3AHMO,l(.EHCTBH.HM 

QeJiblO HaCTOHI.Qero qieHOMeHOJIOrHqecKoro HCCJie,IJ;OBa

HHH MHO:>KeCTBeHHbIX pacnpe,neJieHHH HBJIHJIOCb COBMeCTHoe 

onucaHue c no.MOI.Ql.IO qJOPMYJI /2 -4/ HMeIOI.QHXCH B HaCTOH • 

I.Qee apeMH YCKOPHTeJihHbIX * 3KCnepuMeHTaJibHbIX ,naHHblX 

no pp - B3aHMO,neiicTBHHM npu BblCOKHX 3HeprHHX"'" 

/ s > I 00 I':JB 2 /' a TaK:>Ke noJiyqeHHe H3 3Toro cpaBHeHHH 

* IlpH cpaBHeHHH C 3KcnepuMeHTaJibHblMH ,naHHbIMH ,IJ;JIH 
npoaepKH cxeMhl Ha caMocornacoBaHuocTb paccMaTpHBa
JIOCh Bb1pa:>KeHHe ,nng~ <nc > C ,nonOJIHHTeJibHblM napaMeT
poM 

<n > = c + 4( 1- a) + 2a + 4b. 
C 

/4a/ 

Ilpu onHCaHHH cpe,nHeH MHO:>KeCTBeHHOCTH yquTLIBa
JIHCb TaK:>Ke ,naHHhle 3KcnepHMeHTOB B KOCMHqecKHX nyqax. 

** PacCMOTpeHHe a,npoH·a,npOHHhlX B3aHMO,neHCTBHH B 
paMKfl.X/ M)];M npH MeHblIIHX :rneprHHX co,nep:>KHTCH B pa6o
Tax / 10 • 
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3HepreTHqecKHX 3aBHCHMOCTen pacnpe,neneHHH H HX napa
MeTpoB, 0TBeqaJOIUHX, B C00TBeTCTBHH C paccMaTpHBae
MOH M0;IJ,eJiblO, yqeTy pa3JIHqHbJX MexaHH3MOB o6pa30BaHH.H 
BTOpHqHbIX qacTHU. 

ObIJIH HCnOJib30BaHbI 3KCnepHMeHTaJibHbie pe3yJibTaTbI, , ( 

ony6JIHKOBaHHbie B pa6oTaxi 9, H COOTBeTCTBYIOIUHe 3Hep-
rH.HM s = 193; 386; 570; 961; 2025; 2809; 3969 / I'3B 2/. 
3KcnepHMeHTaJibHbIH MaTepHan BKnroqan 85 ToqeK no 3ap.H
;IJ,0BbIM pacnpe,neneHH.HM H 15 ToqeK no 3HepreTHqecKOH 
3aBHCHMOCTH cpe,nuen MHO)KeCTBeHHOCTH. 

,lJ.mi: cpaBHeHH.H C 3KCnepHMeHTaJibHbIMH ;IJ,aHHbIMH Ha 
OCHOBe cl>opMyJI /2-4/ pemanaCb CJie,nyroma.11 CHCTeMa 
ypaBHeHHn: 

,TH EXPT 
W n (a (s i): b (si ); a (si)) ~, W n (si ), r.ne i = 1, ... , 85; 

/5/ 
TH EXP T 

<n (s. )> '= c(s.) + 4[1 - a (s. )] + 2a(s .) + 4b(s. )= <n (s. )> 
Cl l I I IC J' 

r.ne i -~ L ... ,15; 
Onpe,neneHHIO no,nJie)KaJIH a(s) , b(s) , c(s) , a(s) -

HeH3BeCTHbie cl>YHKU.HH 3HeprHH, KOTOpbie, He uapyrna.11 
o6muoCTH, MoryT 6bITb napaMeTpH30BaHbI B cne,nyromeM 
BH;IJ,e: 

S a3 s a5 
a(s) = a 1 + a2(ln---) + a 4(ln----=) 

s O s 0 

a8 a 10 s s 
b(s) = a6 + a7 (ln---) + a

9 
(ln--), 

so so 

a(s) = 

s 
1 + all lilso 

s 
1+ a 12lnso 

c(s) = a 13 • 

/6/ 

PerneHHe nonyqeHHOH ueonpe,neneHHon CHCTeMbI uenH
HeHHbIX ypaBHeHHH /5/' /6/ OTHOCHTeJibH0 HeH3BeCTHbIX 

8 

,.) 

~~ 

ai (i = 1, •.. , 13) ocymecTBJI.HJJOCb Ha 3BM MeTOJ:(OM, onH?iHi 
HbIM B pa6"oTax I 111, c noMOIUbJO nporpaMMbl COMPIL 12 

/6H6JIHOTeKa CTau,napTHbIX nporpaMM 01-UIH - F421, C401/*. 
}: x2 

HaHnyqrnee onHCaHHe no KpHTepHIO X 2 ( -I'T" = 1,8 • 
r.ne N - qHCJIO CTeneuen CBo6o,nbI) 6bIJIO J:(0CTHrHyTO npH 
cne,nyIOmen 3HepreTHqecKon annpoKCHMaUHH napaMeTpoB 
3a,na,rn /onpe,nen.11eMbIX cl>YHKUHH a(s), b(s) , c(s) , a (s) / 

r,ne 

s A3 
a(s) = A 1(ln---) 

so 

s A3 
b(s) = A2 (ln---) , 

So 

c(s) = A
5

, 

a( s) '" 

s 
1 + A4ln so-

s 
1 + ln---

so 

A 1 = 0.,057±0,007, 
A2 = 0,063'±.002, T.o. A1 
A 3 = 1,66±.03, 
A 4 = 0,68±.02, 
A 5 = 1,87±.03 "' c TH cs 2. 

/7/ 

A2 

O6pamaeT Ha ce6.11 BHHMaHHe TOT cl>aKT, qTo BBe;IJ,eHHa.H 
HaMH /cM. /4a// ;IJ,OnOJIHHTeJibHa.H CB06o,nHa.H cl>YHKUH.H c(s) 
B pe3yJibTaTe cpaBHeHH.H C 3KCnepHMeHTOM OKa3anacb Beeb
Ma 6JIH3KOH K TeopeTHqecKOMY 3HaqeHHIO, nonyqeHHOMY 
B npe,nno)KeHH.HX M,D.M. C o.nuon CTopoHbI, 3To yKa3LIBaeT 
Ha CaMOCTO.HTeJibH0CTb paccMaTpHBaeMOH cxeMbl, a C ;IJ.py
ron rOBOpHT O TOM, qTo B H3yqaeMOM HHTepBane 3HeprHH 
BKJia;IJ,bl BBe,neHHbIX HaMH MeXaHH3MOB .HBJI.HIOTC.H npeBaJIH
PYIOIUHMH /no Kpanuen Mepe C TOqHOCTblO ;IJ,O 5o/o/. 

* Cnoco6 Hcnonb30BaHH.H nporpaMMbI COMPIL ;IJ,JI.H no
.no6HbIX 3a,naq onHcau B pa6oTe / 13/_ 
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KoppeJIHUHOHHble napaMeTpbl f 2 , f 3 H f4 Bhl'IHCJIHJIHCL 
no <l>opMyJiaM /4/. OHH icaqecTBeHH0 cornacyroTc.11 c <l>eHo
MeHonoruqecicuMu o6pa6oTKaMH npu CBepxBLIC0KHX :mep
ru.11x /.n;aHHLie K0CMuqecKHX Jiyqeii/, npuBe,n;eHHblMH B pa-
6oTe 141. 

Pe3yJILTaTLI cpaBHeHHH MH0)KeCTBeHHLIX pacnpe.n;eneHHH 
H HX napaMeTpOB C 3KCilepHMeHT0M ,n;aHbl Ha puc. 1-10. 

w 

.; r-
s ==I9J.2 r0B2 

•I 

• .02 

•.0I 

, .0.02 

• 001 I I • I I I I I I I I I I I n 
2 6 IO 14 l8 22 26 

Puc. 2. Pacnpeoe/leHue emopU'IHblX <1acmu11 no MHoJ/Cecm-
eeHHocmu npu s = 193,2 I'3B 2• 

§4. OECY)KJ(EHHE PE3YJibTATOB 

Ilpoae.n;eHHhlH MO,D;eJILHhIH aHaJIH3 .n;aeT B03M0)KH0CTh 
c.n;ena Th cne.n;yromue BhIB0,D;hl 0 npOHBJieHHH HeK0TOpLIX 3a -

10 

j 

Ji 

-~ 

wnr------------·2 S =386 5 r0B2 
• 

•I 

·02 

•0I 

·002 

• ,0_0J I I I I ..J.. I I I I I I f 1\ I n 
2 6 IO 14 l8 22 26 

Puc .. 3. Pacnpeoe/leHue emopu'IHblX <1acmu11 no MHoJ1Cecm-
eeHHocmu npu. s = 386,5 I'3B 2. 

'" 
KOHOMepHOCTeii MHO>KeCTBeHHLIX pacnpe.n;eneHHH npu BLIC0-
KHX 3Hepru.11x: 

1. Pacnpe,n;ene11u.11 no MHo>KeCTBe1111ocTH /Tononoruqec
KHe cel.feHu.11/ /cM. puc. 2-8/, icaic u cne.n;oaano O)KH,D;aTL, 
HMelOT TeH.n;eHUHIO K pacumpeHHIO C POCTOM 3HeprHH /pac
npe.n;eneHHH 3Ha1.fHTeJILHO WHpe nyaccOH0BCKHX C .n;aHHOH 
cpe.n;11eii MHO)KeCTBeHHOCTLIO/. Ha 3TY oco6eHHOCTL yKa3LJ
BaeT TaK)Ke POCT a IlOJIO)KHTeJILHOH o6naCTH icoppeJIHUHOH
HOro napaMeTpa f2 c 3Heprueii /cM. puc. 12/. Ha puc.9 
npuBe.n;eHbl npe,n;cKa3aHHH BH,n;a pacnpe.n;eneHHii npu CBepx
Bhlcoicux 3Hepru.11x, He ,D;OCTH)KHMLIX IlOKa Ha COBpeMeHHblX 
YCKOpHTeJIHX /a cnyqae, eCJIH OTMel.feHHaH TeH,D;eHUHH co
xpaHHTC.11/. 3TH HBJieHHH /ywupeHHe, pe3K0e 0TJIHque OT 
nyaCCOHOBCKoro pacnpe,n;eJieHHH/ cymecTBeHH0 CBH3aHbl C 
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w n ______________ _ 

+ 2 

+ I 

-02 
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Puc. 4. Pacnpeoe.11eHue amopu'-IHblX 'lacmu!J no MHoxecm
aeHHocmu npu s = 570 I'3B 2. 

MHOrOKOMDOHeHTHOH CTPYKTypoii w n ; HX TaK*e M0)KH0 
paccMaTpHBaTb KaK yKaJaHHe Ha npeHMymecTBeHHoe o6pa
JoBaHue BT0pH'IHblX qacTHU qepe3 a.I:{p0HHbie accou;HaUHH 
/KnacTepbl, peJ0HaHCbl H T.n./ *. . 

2. CpeAHJIJI MH0)KeCTBeHH0CTb pacTeT npH6nH3HTenhH0 
KaK Ins.;- ln2 s /cM. puc. 10/. Ha pacnpeAeneHHJIX no 
MH0)KeCTBeHH0CTH /puc. 2-8/ 3T0 np0HBnJleTCJI B CMeme
HHH C pocT0M 3HeprHH MaKCHMyMa <l>YHKUHH wn anpaBo 

"'0TMeTHM; . 'ITO, aoo6me roaopx, npH 0'leHh BbIC0KHX 
3HeprHJIX CYMMapH0e MH0)KeCTBeHH0e pacnpe,I:{eneHHe wn 
M0)KeT npuo6peCTH onpe,I:{eneHHble HeperynxpH0CTH a CTpyK
Type /AHDbl, DHKH H T .n.j, CBJIJaHHbie C "Hrpoir pa3IlH'I
HbIX K0MD0HeHT / aHanor BHilbC0H0BCKoro AHDa/ I 15( 
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/B o6nacTb 6onbWHX n /. IlpH 3T0M napaMeTp f3 JIBilJleT
CJI nonmKHTenbHbIM H pacTeT, 'ITO CBHAeTenbCTByeT 06 
"oTCTaBaHHH" MaKCHMyMa wn OT MaKCHMyMa nyaccoHoB
CK0ro pacnpe.I:{eneHHJI C ,I:{aHHOH cpe.I:{Heii MH0)KeCTBeHH0CTblO. 

wn ,---------....; ___ _ 
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Puc. 5. Pacnpeoe/zeHue amopu'-111&1x '-lacmu!J no MHOJICecm-
aeHHocmu npu s = 964 I'3B 2. 

3. <l>yHKUHH a(s) H b(s) B npe,I:{enax OWH60K B HC-
cne.I:{yeM0M HHTepaane 3HeprHii HMeIOT 0AHHaK0B0e noae -
Aettue /cM. <l>opMynhI /7/ H puc. 11/, 'ITO roaopHT B nonh
JY pocra C 3HeprHeii BKna,I:{a MH0r0'laCTH'IHbIX /TJl)KenbIX, 
MKJJ. :c; 2 I'3B 1 81 / aAp0HHhIX accouuau;uii /cM. 4>opMynh1 

/4/ *. 

*Ha raKoe xanettue yKaJbIBaer TaK*e aHanHJ 3apJ1A0Bo
HeiirpanhHhIX Koppenxu;uii/s/. rAe pocr nono)KHTenhHOH Kop
penxuuu c 3Heprueii M0)KeT 6wrh o6~xcHeH aoJpacraHueM 
pone MHoroqacruqHbIX (n > 2) accou;uauuii /Knacrepoa/. 

K.~. 
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Puc. 6. PacnpeoeAeHue emopu'-IHblX '-1ac111u1.1 no MHOJ1Cec111ee11-
Hoc111u npu s = 2025 I'3B2. 

EcnH TaKaJI TeHAeHUHJI C AailbHeHWHM POCTOM 3HeprHH 

IlPOAOJDKaeTCJI, 3TO npHBeAeT, no-BHAHMOMY, K IlOJIBileHHIO 

"caepxMHOroqaCTHqHbIX" accouHaUHH, KOTOpble MoryT CKa-

3aThCJI Ha 3HaqHTenbHOM yaenuqeHHH pocTa cpeAHeH MHO

)KeCTBeHHOCTH H Ha xapaKTepHbIX ywupeHHJIX H CMeI.QeHHJIX 

TononoruqecKHX ceqeHHH • 

. Ha TO, qTo TaKOe JIBileHue He HCKmoqeHo, yKa3blBaIOT 

3KcnepHMeHTanbHbie AaHHbie, nonyqeHHhle B KOCMHqeCKHX 

nyqax /s/ B paHoHe 1015 - 10 17 3B. B 3TOH o6nacTH oT

MeqaeTcH aHoManbHblH /6nH3KHH K KHHeMaTuqecKH pa3pe

WeHHOMy / pocT MHO)KeCTBeHHOCTH H CMeHa pe)KHMOB He

KOTOpbIX MHO)KeCTBeHHblX xapaKTepHCTHK. 

OTMeTHM, qTo npu OTHOCHTenbHO Manblx 3HeprHJIX 
I ' / PL :S 100 I':JB/c/ onucaHne He Tpe6yeT 1 101 BBeAeHHH 

He3aBHCHMoro ucnycKaHHH MHoroqacTHqHblX KnacTepoa /c 

qucnoM n > 4 /. 
KJI.-
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Puc. 7. Pacnpe·oeAeHue emopu'-IHblX '-1ac111u1.1 no MHoxecm
eeHHocmu npu s= 2809 I'3B2. . 

B 
4 -Kn10qeHHe C poCTOM 3HeprHH HOBhIX KaHanoB pO)KAe-

HHJI ace 6onee MHoroqacTuqHblX KnacTepoa MO)KeT 6b1Th 

CBJl3aHo C npoHBileHHeM CilO)KHOH CTPYKTYPhl aApOHOB, KO

TopaH H 06ycnoanuaaeT MHOrOKOMilOHeHTHbIH xapaKTep MHO

)KeCTBeHHOro pO)KAeHHJI qaCTHU / 161. 

4. <l>yHKUHJI a(s). CBJl3aHHaJI C AHCCOUHauHeH, B u3yqeH

HOM HHTepeane 3HeprHH pacTeT nHWb He3HaqnTenhHO. C AO

CTaToqHoH ToqHOCTblO napaMeTpbI AHCCOUHaUHH MO)KHO cqu

TaTh IlOCTOJIHHbIMH /Ha puc. 11 npHBeAeHa KpHBaJI AilJI 

{3~.1-a/. 
3TO CBHAeTenhCTByeT O TOM, qTo OCHOBHOH BKilaA 

B MHO)KeCTBeHHOCTb AaeT MexaHH3M He3aBHCHMoro Hcnyc

KaHHJI aAPOHHblX accouuauuu. BKnaA AH<l>paKUHOHHOH AHCCO

uuauuu, KOTOpbIH 6hrn 3HaquTeilbHbIM npu ManhIX 3Hep-

rHJIX / p < 20 I':JB/c/, c AanLHeuwuM pocTOM 
L -
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Puc. 8. Pacnpeoe.11eHue e111opu<1Hbtx <1ac111u1J no MH0J1Cec111ee11-
Hoc111u npu s = 3969 I':JB2. 

:meprHH Il0,D;aBmieTCH. O.D;HaKO yqeT :noro MexaHH3Ma B 

paMKax paccMaTpHBaeMOH M0.D;enH HBnHeTCH BeCLMa cy

I.QeCTBeHHhlM H3- 3a ero BnHHHHH Ha cnm1rny10 CTPYKTYPY 

MHO:>KeCTBeHHLIX pacnpe.D;eneHHH / CM. «liopMyny /2/ /. 

5. O6palllaIOT Ha ce6H BHHMaHHe paCTYlllHe a paccMaT

puaaeMOH o6naCTH nono:>KHTenLHLie 3Ha"leHHH KoppenHUHOH -

Horo napaMeTpa f 
4

• 3Ta cnoco6HocTL MO:>KeT CBH.D;e

TenLCTBOBa TL B nonL3Y HanH"IHH 3,D;eCL CyllleCTBeHHLIX 4-
qacTH"IHhlX KOppenHIJ;HH. 

B 3aKnIO"leHHe OTMeTHM, '-ITO yKa3aHHLie BLIIIIe BhIBO.D;hl, 

KOHe"IHO, 3aBHCHT OT C,D;enaHHLIX HaMH MO,D;enLHhIX npe,D;

nono:>KeHHH. O.D;HaKo, Il0CKOnLKY 0HH He npoTHBOpeqaT, a 

IlO,D;"laC 6nH3KH K CO0TBeTCTBYIOI.QHM orpaHH"leHHHM H CTpo

rHM 911,eHKaM, nony"leHHhIM B paMKaX KBaHTOBOH Te0pHH 
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3 - 900 f3B 2 
4 - 2700 f3B2 
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Puc. 9. Buo npeoc1<a3bl6aeM020 MOOe.t1b10 pacnpeoe.11eHw1 
61/IOPU'IHblX 'IUCTIIUIJ npu ceepX6blCOl<UX 3Hep2UJIX. 

non.ff/ 3/ a TaK:>Ke "cor nacyIOTC.ff c BLIB0.D;aMH pH.D;a Mo,D;enL -

HhIX no~XO,!J;OB / 10/. M0)KH0 K0HCTa TH po Ba Th, '-ITO TaKa.ff 

MHOrOK0Mil0HeHTHa.ff cxeMa HBn.ffeTC.ff y.D;o6HLIM annapa

TOM .D;nH ,D;eTanLHoro «lieHoMeHonoruqecKoro aHanH3a Me

xaHH3MOB MHO)KeCTBeHHoro po:>K,D;eHH.ff qacTHU-

l1MelOlllHeC.ff 3KcnepHMeHTanLHLie ,D;aHHLie, K C0:>KaneHHIO, 

He ,D;aIOT noKa np.!IMLIX H 0,!J;H03Ha"IHLIX 0TBeTOB Ha aonpoc 

0 KonuqecT_BeHH0M H Ka"leCTBeHH0M cocTaBe a,D;p0HHhlX 

accouuauuii /KnacTePLI, pe30HaHCLI, 4iaiip6onLI, rr-b~ls /, 
0,D;HaK0 BhIB0A 06 HX Ba)KHOH ponH npH BLICOKHX 3HeprH.ffX 

HaM Ka)KeTC.ff O"leBH,!J.HhlM. 

)],nH nonyqeHH.ff 6onee nonHoii HH«iiopMaUHH o MexaHH3-

Max MHO:>KeCTBeHHoro p0)K,!l;eHH.ff a.D;p0H0B :>KenaTenLH0 BLI

.ueneHHe H ,ueTanLH0e 3KcnepuMeHTanLH0e uccne.uoaaHHe 

BKna.D;OB B MHO)KeCTBeHHLie xapaKTepHCTHKH pa3nH"IHLIX 06-

nacTeH 4ia3oaoro npocTpaHCTBa. 
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Puc. 10. Poem cpeoHeii 
< n > C p0CT/IOM 3Hep2uu 

ch 

3ap.11J1CeHHOii MH0J1Cec111eeHH0ClllU 
<n > - ln s -'- ln2 s. 

ch 
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Puc. 11. IIoeeoeHue napaMe111poe MooeAu ar2, , ar 4 u 
{3 C P0Clll0M 3Hep2uu. 
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Puc. 12. Poclll ,wppeAJlflU0HH020 napaMelllpa f 2 C poClll0M 
3Hep2uu. 
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Puc. 13. Poclll 1wppeAJ1ijU0HH020 napaMe_lllpa f3 C p0Cl/l0M 
3Hep2uu. 
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Puc. 14. Poem 1<oppeAJ1flUOHH020 napaMempa t'
4 

c pocmoM 
:mep2uu. 

ABTOpbI npHHOC.!IT rny6oKyIO 6naro,u.apHOCTh H.H.1ioro
JII060BY H A.H. TaaxenH,u.Je Ja nocTOHHHLiii HHTepec K pa6o
Te H Hayqny10 no,u.,u.ep)KKy. Mhl BeCLMa IlPH3HaTeJihHbl 
IO.A.liy,u.aroay, A.H.KBHHHXH,U.3e, C.II.Kynernoay, B.A.MaT
BeeBy, M.,D;.MaTeeay, P.M.MHp-KacHMOBY, JI.A.Cnenqen
Ko 3a MHOroqHCJieHHhie o6cy)K,U.eHH.!I H ueHHhie JaMeqaHH.!I. 
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