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§1. BBEAEHHE 

B nocneAHHe roA~ 3KcnepHMeHT~ npH e~coKHX 3HeprHRX yKpe
nHnH CTaTyC MOAeneH MHOmeCTBeHHOrO pOmAeHHR, anennHpy~HX 
K nOHRTH~ npoMemyT04HOH CTaAHH npo~ecca, B KOTOPOH pOmAa~TCR 
acco~HHpoeaHH~e rpynn~ 4aCTH~ /KnacTep~/. 

B pa6oTe 111 6~na e~cKaaaHa HAeR o Heo6XOAHMOCTH B~Aene
HHR paanH4H~x o6nacTeH ~aaoeoro npocTpaHcTea, cooTeeTcTeyo
~Hx o6pa30BaHH~ HeOAHHaKOB~X no npHPOAe rpynn 4aCTH~, nHWb 
B COBOKynHOCTH Aa~HX Ha6n~AaeMy~ MHOmeCTBeHHOCTb. 

Ha ocHoee o6o6~eHHoro paaMepHoro aHanHaa npHH~Hn aeTo
MOAenbHOCTH n03BOnHn KnaCCH~~HpOBaTb pa3H~e COOTHOWeHHR, 
nony4eHH~e B paMKaX TOH HnH HHOH rHnOTe3~ 0 MeXaHH3Me MHO
meCTBeHHOrO pOmAeHHR 121,3TH HAeH CTHMynHPOBanH pa3BHTHe TaK 
Ha3~BaeMOrO MHOrOKOMnOHeHTHOrO nOAXOAa B TeOpHH MHOmecT
BeHHOrO pOmAeHHR 13 ·41, KOTOP~H HCXOAHT H3 HanH4HR B KamAOM 
aKTe B3aHMOAeHCTBHR HeCKOnbKHX MexaHH3MOB o6pa30BaHHR BTO
pH4H~X 4aCTH~. B paMKax 3Toro nOAXOAa e 151 6~na pa3BHTa 
KnacTepHaR MOAenb, cornacy~aRcR c 3KcnepHMeHTanbH~MH AaH
H~MH no HHTerpanbH~M xapaKTePHCTHKaM /TaKHM, KaK TOnOnOrH-
4eCKHe Ce4eHHR, KOppenR~HOHH~e napaMeTp~/ H HX 3HepreTH-
4eCKOH 3aBHCHMOCTb~ npH B~COKHX 3HeprHRX. 

B HaCTOR~eH CTaTbe npeAnaraeTCR pa3BHTHe yKa3aHHOH MO
AenH C ~enb~ HCCneAOBaHHR HHKn~3HBH~X H nonyHHKn~3HBH~X 
xapaKTepHCTHK /6~CTp0TH~e KOppenR~HH, OAH04aCTH4H~e H AByx-
4aCTH4H~e pacnpeAeneHHR no 6~CTPOTe/ MHOmeCTBeHH~X npo~ec
COB B ~eHTpanbHOH o6naCTH. 

B 3TOH MOAenH no aHanorHH co cxeMOH, pa3BHTOH e 161, npo
~ecc pOmAeHHR BTOpH4H~X 4aCTH~ paCCMaTpHBaeTCR KaK ABYXCTa
AHHH~H. Ha nepBOH CTaAHH pomAa~TCR KnacTep~, KOTOp~e 3aTeM 
pacnaAa~TCR Ha Ha6n~AaeM~e BTOPH4H~e 4aCTH~bl. 

B §2 o6cymAa~TCR $yHK~HH pacnpeAeneHHH, Ha OCHOBe KOTO
pbiX B §3 nony4eHbl Bblpa>KeHHR AnR HHKn~3HBH~X H nOJlYHHKni0-
3HBH~X xapaKTepHCTHK npo~eccos, a TaK>Ke AenaeTcR o~eHKa Mace 
ABYX4aCTH4Horo H 4eTblpex4acTH4Horo KnacTepos, paccMOTpeHHbiX 
B MOAenH. B §4 H3nO>KeH~ OCHOBH~e B~BOA~ H3 npOBeAeHHOrO aHa
JlH3a. 



§2. OCHOBH~E OnPEAEnEHH~ 

PaccMOTp~M npo~ecc pomAeH~~ 4aCT~~ B pe3ynbTaTe coyAape
H~~ B~COK03HepreT~4eCK~X aApOHOB 

A+B-+A'+B'+n 3 apH)I(. +X 0 , 

rAe A' ~ B'- npOAYKT~ A~cco~~a~~~ cTanK~Ba~~~xc~ 4acT~~. 
n - ocTanbH~e 3ap~meHH~e ~ npo~3BOnbHoe 4~cno X 0 - Heih
panbH~e 4acT~~bl, pomAa~~ec~ B ~eHTpanbHOH o6nacT~ /H~me 6y
AeM nonaraTb, 4TO B 3TOH o6nacT~ pomAa~Tc~ rr -Me30Hbl/ ecneA
CTB~e pacnaAa ABYX4aCT~4H~X ~ 4eT~pex4aCT~4H~X aApOHH~X ac
CO~~a~HH - KnaCTepOB /HMeeTC~ B BHAY 41-!CnO 3ap~meHHbiX 4ac
TI-1~ e KnacTepe/. 

CornaCHO HaMe4eHHOH CXeMe, Bbl6epeM COOTBeTCTBY~I-Ie pac
npeAeneHI-1~ An~ oni-!CaHH~ pomAeHI-1~ ~ nocneAY~~ero pacnaAa Knac
Tepoe. npi-1 3TOM npi-!MeM BO BHI1MaHI-1e He06XOAI1MOCTb cornacoea
HI-1~ pe3ynbTaTOB no 1-!HTerpanbH~M xapaKTep~cT~KaM /Tononor!-1-
4eCKI1e ce4eH~~. Koppen~~I-IOHH~e napaMeTp~/ c nony4eHH~M~ 
paHee B pa6oTax /5,71 

2. 1. OnpeAenHM pacnpeAeneH~e p(k) no 4~cny npOAYKTOB k 
An~ OAHOrO KnacTepa 

p(k) =c 1o(k-2) +c 2o(k-4), /1/ 

rAe K034><!>~~~eHT~ C 1 ~ c 2 CileAYIO~~M o6pa30M Bblpama~TC~ 4epe3 
cpeAHHe 4~cna a ~ b ABYX4aCT~4H~x ~ 4eTblpex4aCTI-14HbiX KnacTe
poe 

a b 
C1 = ---, C2= ---

a+b a+b 
/2/ 

~ ~Me~T CMbiCil BepORTHOCT~ np0~3BOilbHO Bbl6paHHOMY KnaCTepy 
6~Tb ABYX4aCTI14H~M ~Il~ 4eT~peX4aCT~4H~M COOTBeTCTBeHHO. 

B npo~ecce pomAeH~R N1-ABYX4aCT~4H~x, N2- 4eT~pex4aCT~4-

HbiX KilaCTepOB, B CYMMe pacnaAa~~~XCR Ha n 4aCT~~, Be~ORTHOCTb 

p(k;N1,N2,n) OAHOMY pacnaAaTbCR Ha k 4aCT~~ /eM. 6 1
/, 

~MeeT cneAY~~~H B~A: 
N1+N2 

p(k;N1 , N2,n)=~ ... ~ 0 ~ 1 Pj(ki) I N
1

tN
2 

= P(k)on,2N 1+4~· 
kN k1J - l k o=n /3/ 
- -· j o l J 
N1 +N2 -t 

8 AailbHeHWeM Ha~ TaKme noHaA06~TCR BLipameH~e AnR BepORT
HOCT~ co6~T~R, B KOTOpOM np~ yKa3aHH~X B~We YCilOB~RX OA~H 

KnaCTep pacnaAaeTC~ Ha kt 4aCT~~. a BTOpOH - Ha k 2 

2 

N1+N2 

J 12 (k1,k2; N 1'N2,n) = ~ ••• ~ !_I Pj (kJ) IN +N = P1(k 1)p2(k2) 0n,2N r+-4N2" 
kN k 1 j-1 1~ 2 _ 

~ k o-n 
w w j= 1 J 

N1+N2- 2 /4/ 

CyMM~py~ p(k ; N 1,N2,n) no k , nony41-1M eepo~THOCTb qN
1
,N

2 
(n) 

Toro, 4TO N 1 ABYX4acT~4H~x ~ N 2 4eTblpex4aCTI14H~x KnacTepoe 
pOmAa~T n BTOP~4H~X 4aCT~~: 

qN N (n) = ~p(k;N t, N2, n) =o n, 2N 1+ 4N2 • 1• 2 k /51 

8 COOTBeTCTB~I-1 C 
1 51 Ail~ Bepo~T HOCTI1 

T~4H~x ~ N 2 4eT~pex4acT~4H~x KnacTepoe 
pomAeH~R N 1 ABYX4ac-
PN N 1-!MeeM 

1' 2 
N1 N2 

P P ( ) ( -(a + b) a b 
N N = N a p N b) = e --

1' 2 1 2 N 1 ! N 2 ! /6/ 

a aN 
rAe PN(a) =e- -- - nyaccOHOBCKOe pacnpeAeneH~e. 0TC~Aa 

N! 
BepORTHOCTb pOmAeH~R n 4aCT~ LI B MHOmeCTBeHHOM npo~ecce A+B -+ 

-+ A'+B'+n3 ap. + Xo B paMKax 3TOH MOAeil~ onpeAen~eTCR CileAY~-
~~M o6pa3oM : 

Wn = ~ ~ p N N" qN N (a) 0 

N1 N2 1• 2 1• 2 171 

KaK B~AHO 1-13 /5/, !6/, 17/, Wn ~MeeT BHA, nony4eHH~H pa
Hee B 151 • 

2 . 2. 6~cTpOTHoe pacnpeAeneH~e npOAYKTOB pacnaAa KnacTepa 
B np~6n~meH~I1 ~30TponHoro pacna.Qa B c~cTeMe noKoR ~ npeHe6-
pemeH~R MaCCOH TT -Me30Ha AaeTCR HOpMI1pOB aHH~M Ha eA~H~~y 
BblpameH~eM 

D < 1) (y • Y c ) = [ 2 ch 2 (y- Y c ) ] -1 
2 

1 [ (y-y c ) 
---exp - ) 
o,j?;;" 2o n ' 

!81 

rAe y c - 6~CTPOTa pacnaAa~erocR KnacTepa, y - 6biCTPOTa 3a
¢~ Kc~poeaHHOH 4aCT~LI~ , nony4eHHOH B pe3yilbTaTe pacnaAa ~ 

8blpameH~e 

< k > D(
1

) (y ,y c) = ~ kp (k) o D (1
) (y , y c) 

* 8 cny4ae pomAeH~~ rr - Me30HOB e~ pameH~ e xopowo annpo K
c~M~pyeTc~ np~ 3Ha4eHHI-1 o ::: o, 72 0 
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~MeeT e~en BepORTHOeT~ OAHOH ~3 4aeT~~. OTHOeR~~XeR K npo
AYKTaM paenaAa KnaeTepa, ~MeT b 6bleTpOTY Y · 

B npeAnonomeH~~ He3ae~e~MOro ~enyeKaH~R 4aeT~~ ~3 Knae
Tepa AnR ABYX4aeT~4HOH ~YHK~~~ paenpeAeneH~R ~MeeM 

D (
2
) (y 1' Y2; y c) = D C

1
>(y 1 'y c ) • oCl>(y 2 'y c) ' 

/9/ 

(2) 1 1 2 1 1 2 
D (y 1 • Y 2 ; Y c) = ~ exp I - --2 (y 1 - Y 2 ) - -2 [-(y 1 + Y 2) -y c] l · 

2rro 48 o 2 

2.3. nnoTHOeTb paenp eAeneH~R KnaeTepoe no 6~eTpOTe e~6e
peM e npoeTeHweH ~opMe - e ~opMe nnaTo e w~p~HOH,o6yenoeneH
HOH 3aKOHOM eoxpaHeH~R 3Hepr~~. Ha TaKy~ B03MOmHoeTb yKa3~
eaeT 3Kenep~MeHTanbHOe noeeAeH~e nony~HKn~3~BH~x paenpeAe-

neH~H BT0p~4H~X 4aeT~~ no 6~eTpOTe -1- dan /eM. ; a , S / 
an dy 

~ ee~nK~ B H~X/. npeAnonom~M Aanee OTeyTeTB~e 6~eTpOTHOH 
KOppenR~~~ MemAY pa3HbiM~ KnaeTepaM~. noene 3T~X AOny~eH~H 
OAH04aeT~4HaR pN< 1>N (y ) ~ ABYX4aeT~4HaR pNC 2>N (y 1 ,y ) ~yHK-

1' 2 c 1' 2 c c2 
~~~ nnOTHOeT~ paenpeAeneH~R no 6~eTpOTe onpeAenR~TeR ~3 
eneAY~~~X yenoB~H HOPM~pOBOK: 

'hY 

J p ( 1) (y ) dy = N 1 • N 2 ' 
-'hY N1,N2 c c 

/10/ 

1hY 
Jfp~2)N (y 1'y 2)dy1dy2 =N1N2(N1+N2- 1), 

-'hY 1 , 2 c c c c 
/11 I 

rAe Y -ln s / m; , S - KBaApaT nonHOH 3Hepr~~ eTanK~Ba~UI~XeR 
4aeT~~ e e~eTeMe ~Hep~~~. H3 /10/ ~ /11/ ~MeeM: 

(1) N 1 N2 
p N N (y c) = -- • /12/ 

1' 2 y 

(2) N 1+N2-1 (1) (1) ~ N2(N 1+N 2-1) 
PN1'N2 (Yc1•Yc2)= NN PN1'N 2(Yc1)PN1,N2 (Yc2)= 2 • 

1 2 y 

§3. HHKJli03HBHbiE H nOJlYHHKJli03HBHbiE 
XAPAKTEPHCTHKH MHOmECTBEHHOrO PO~AEHHH 

/13/ 

0AH04aeT~4HOe nony~HKn~3~BHOe paenpeAeneH~e BTOp~4HbiX 

1 dan 
4aCT~~ no 6biCTPOTe -- ---

an dy 
B paMKaX nOCTpOeHHOH MOAen~ 

4 

16 1 onpeAenReTeR eneAY~~~M o6pa3oM /eM. /: 

1 dan -1 (1) - . -f1) 4 
- -=W I. I. PN NJdy pN N (y ) I. kp(k,N1,N2 ,n) lJ' (y,y )/1 / 
an dy n n N f N 2 1' 2 c 1' 2 C c · 

nonHOeTb~ ~HKn~3~BHOe paenpeAeneH~e KOHe4H~X 4aeT~~ np~ 
3TOM ~MeeT B~A; 

1 da an 1 dan 1 dan 
--=I.--- --=-I.--
a dy n a an dy an n dy 

/15/ 
=I. I. PN N JdypN(l)N(y)I.kp(k;Nl,N2,n)DC1)(y,y ). 

n N1, N:! 1• 2 c 1• 2 k c 

AHanor~4H~e ABYX4aeT~4H~e paenpeAeneH~R MoryT 6~Tb npeA
eTaeneH~ e eneAy~eH ~opMe: 

1 
2 

d an -1 
=W I. p Jd (1) ( (2) 

dyldy2 n N1,N2 Nl'N2 YcPN1,N2yc)D (y1,y2 ;yc) x an 

x I. k (k -1) p (k; N 1, N 2 ,n) + 
k 

/16/ 

-1 (2) (1) (1) 
+ Wn I. ~ N ffdyc1dyc2PN N (yc1'Yc2)D (yl,yc1) •0 (y2 ,y 2) x N1,N2 1' 2 1' 2 c 

x I. I. k 1k2J 12 (k1,k 2 ;N1 ,N2 ,n), 
k1 k2 

2 
1 ~=...!.I.~ 
a dy1 dy 2 a n dy1 dy 2 

I. I. P Jdy p< 1> (y )o<2>(y ,y ;y ) x 
n N1,N2 ""N1, N2 c N1,N2 c 1 2 c 

x i.k(k-1)p(k;N1,N2,n)+I. I. PN N JfdyctdY2P~2)N (yc1'yc2) x 
k n Nl' N2 1• 2 c 1• 2 

x rf
1
>(y1,Yc1) o<

1
>(y2,y 2) X I. I. k1 k2 Jl 2 (k1,k2;N1,N 2,n). /17/ 

c k1 k2 ' 

3. 1. noAeTaBnRR B /15/ ~ /17/ B~pameH~R AnR eOOTBeTeTBy~
~~X ~YHK~~H paenpeAeneH~H PN N , p(1), p(2) , D(1) ,D(2), p(k), 

1• 2 paeeMOTpeHHbiX B §2, nony4~M 
1 da a · b ---=---
a dy Y 

..!. d
2
a 

a dy1 dy 2 

ab(a+ b + 1) 
y2 

/18/ 

/19/ 

5 



KaK B~AHO ~3 /18/ ~ /19/, ~HKn~3~BH~e paenpeAeneH~~ ~Me~T 
B~A nnaTO OKOnO HyneBOH T04K~, w~p~Ha KOTOPOH AaeTe~ Ben~4~
HOH Y = lns / m7r.L, a BbleOTa onpeAen~eTe~ BXOA~Ili~M~ B MOAenb 
KaK napaMeTpbl epeAH~M~ 4~enaM~ a ~ b ABYX4aeT~4H~X ~ 4eT~
peX4aeT~4H~X KnaeTepOB eOOTBeTeTBeHHO. 

3.2. An~ OAH04aeT~4HOH nony~HKn~3~BHOH ~yHK~~~ paenpeAe
neH~~ /14/ nony4aeM 

1 dan = 2(a+2b) w:1 
l PN

1 
(a) PN

2
(b) 8n,2N1+4Ni 

- dy a + b Nl' N 2 an 
/20/ 

PaeeMaTp~ea~ OTAenbHO eny4a~, KOrAa 1/n=4p+2 ~ 2/ n=4p+4, 
rAe p=0,1,2, ... , B~4~en~M eyMMY B /20/ /eM. / 7/ /. 11MeeM: 

rAe 

rAe 

1/ n = 4p + 2 --1h 
dan 2 

a+ 2b LP_ 1 (-x) 1 1 4p -1 
/21/ -;;- dY=Y -2- a+b 

L:+ 1 (-x) 
' n 

2/ n = 4p + 4 
lh 

1 dan 2 a + 2b L p - 1 (- x) 
- -- =- (2p +1) X---:=:---
an dy Y a +b Llh (-x) 

p + 1 2 s a 
L P(x)- o6o6111eHHb1e non~HOMbl Jl~rrepa, x "" --. 

1 d an 4b 

/22/ 

AHanor~4H~e pae4eT~ 

2 

An~ - np~BOA~T K B~pameH~~ 
a dy1 dy 2 

d an 
= A • G (y 1 - y 2 ) + B , 

an dy 1dY2 

1 
/23/ 

2 
1 (y-y c) 

G(y 1 - Y 2 ) = -- exp [ - 2 ] 
2~ 48 

/24/ 

- rayeeoeeKoe P .aenpeAeneH~e, a A ~ B eneAY~~M o6pa3oM e~-
pama~Te~ 4epe3 napaMeTp~ MOAen~ 

1 I n = 4p + 2 

A = ...!_ 4p 2-1 a + 6b 
Y 2 a+ b 

Jh 
LP_1 (-x) 

~ 
L P (-x) 

/25/ 

lh 
4 a+2b 2 L (-x) 

B =:-;y y(--) [(4p2-1)x p-2 (2p-3)(4p2-1) a+ b ~ + __ ___;;___: 
· L P (-x) 4 

Jh -lh 
Lp--2 (-x) 4p2_1 LP_1(-x) 

~ +-- lh ]; 
L P (-x) 2 L P (-x) 

/26/ 

6 

~ 

2/ n = 4p + 4 
'h 

2 a+ 6b L p-1 (-x) 
A = -(2p + 1) X II{ , 

Y a+b L;+1(-x) 
/27/ 

2 L Jh (-x) 2 L lh (-x) L lh (-x) 
B=_!_(a+2b) [(4p2-1)x p-1 +~X p-2 +(2p+1)x p-1 ]. 

y 
2 

a+ b L ;~1 (-x) 2 L ;~ 1 (-x) L;:i1 (-x) 

3 3 "" v v v /28/ • • ~~~ ABYX4aeT~4HO~ nony~HKn~3~BHO~ KOppen~~~OHHO~ 
~yHK~~~ 

d2a 1 2 dan dan __ 1_ n -(-) ____ • 
C n (y 1 ' Y 2) - an dy 1 dy 2 an dy 1 dy 2 /29/ 

C y4eTOM /21/-/28/ nerKO HaHT~ eneAy~ee eOOTHOWeH~e: 

Cn(y1,y2)=A·G(y1-y2) +D, /30/ 

rAe B~pameH~e An~ A e~n~eaHo B /25/ ~ /2 7 I, a D ~MeeT ene
AY~Ili~H B~A: 

1/ n = 4p + 2 
lh 

D _ 4 a+ 2b 2 2 L _ (-x) -lh 
- -::-:!""y (--) .l(4p -1)x P 2 (2p-3)(4p

2 
-1) LP_2 (-x) 

a + b lh + --..:.....:..-=--~ L P ( -x) 4 L ~ + 

4p2 -1 L (-x) -1;-l P (-x) 
+ p-1 4p2-1 2 L (-x) 2 

2 L Yz (-x) - ( 4 ) [ p~1 ] I 
P L P (-x) 

/31/ 

2/ n = 4p + 4 
-lh lh 

4 2b 2 2 L 1 (-x) 4 2 1 L 2 (-x) 
D =-(..!.±__-) 1(4p -1)x p- + P- x--=-p--,---

y 2 a+ b L -lh (-x) 2 L -lh (-x) 
~ p+1 lh p+l 

L p-1 (-x) 2 2 L p-1 (-x) 2 
+(2p+l)x -1/{ -(2p+1) x [ -lh ] 1. 

L p+1 (-x) L p+1 (-x) 

+ 

/32/ 

npoaHan~3~pyeM 3aB~e~MOeTb K03~~~~~eHTOB A~ D,BXOA~Ili~X 
B B~pameH~e An~ ABYX4aeT~4HOH KOppen~4~0HHOH ~YHK4~~ /30/, 
OT Tononor~~ eo6~T~~ n *. JlerKo B~AeTb B03MOmHoe pa3n~4~e 

*0TMeT~M, 4TO 3Aeeb n- 4~eno 3ap~meHH~X 4aeT~4, pOmAa~

lli~Xe~ B ~eHTpanbHOH o6naeT~. An~ nony4eH~~ nonHoro 4~ena 3a
p~meHH~X 4aeT~4 B npo4eeee HaAO A06ae~Tb K n 4~eno 3ap~meH
H~x 4aeT~~, nony4eHH~X B pe3ynbTaTe A~ee04~a4~~ eTanK~Ba~
lli~Xe~ aApOHOB /eM. 1 51 

/. 
7 



B noBeAeHI-1111 A 111 D s 3aB111CII1MOCTI-1 OT 1/ n = 4p+2 11111111 2/ n=2p+4. 
KaK BIIIAHO 1113 /25/, /27/, /31/ 111 /32/, noBeAeHI!Ie A 111 D 3aBII1-

2 
CIIIT e~e 111 OT Be/11114HHbl X= _a_, npH 3KCTpeMa/lbHbiX 3Ha4eHII1RX 
x(x <<1, X » 1) 3aBII1CII1MOC~e Ill MeeT ClleAYIO~IIIH BillA: 

1/ n=4p+2, n » l 
a/ x « 1 

A -P' D- p2 /33/ 

6/ X» 1 

A-p3' D-p6 /34/ 

21 n = 4p + 4, n >> 1 

a/ x « 1 

A -p2' D -P4; /35/ 

6/ X» 1 

A- ps, D- P6. /36/ 

KaK B111AHO 1113 /33/-/36/, Ael1c~I!1TellbHO, noBeAeHIIIe A 111 D 
3aBII1CII1T OT X. 8 CJ1y4ae Ma/lbiX X=~· 4TO COOTBeTCTByeT 0THOCII1-
Te/lbHO Ma/lOH AO/le KJlaCTepos, pacnaAa~II1XCR Ha ABe 4aCTII1~bl, 

K03$$111~111eHTbl A 111 D BeAYT ce6R no-pa3HOMY B 3aBII1CII1MOCTH OT 
Tononor111111 co6biTII1R n: 1 { KOrAa n = 4p +2, A_ p , D _ p 2 ; 
2/ KOrAa n = 4p+4, A-p , D-p 4 . CneAOBaTellbHO, oc~II11111R~II1R 
KOppe/lR~IIIOHHOH $YHK~II1111 Cn (y 1' Y 2) B 3aBII1C111MOCTII1 OT n MO>KeT 
yKa3biBaTb Ha B03pacTaHII1e BK/laAa B MHO>KeCTBeHHbiH npo~ecc 

6011ee MHOr04aCT1114HbiX 06"beKTOB *, 

3. 4. P accMaTpii!BaR pacnaA KJlacTepa B CII1CTeMe noKOR (y c =0), 
o~eHIIIM cpeAHIIIe MaCCbl paCCMOTpeHHbiX B MOAe/1111 ABYX4aCTII14HbiX 
111 4eTblpex4aCTII14HbiX KllacTepoB. HeTPYAHO nony4111Tb: 

- liz 11zy 
M(2) .::-[2(m 2 +<pT >2)] J chy .r}l> (y,O) dy, 

17 -llzY 
/37/ 

M(4)=v'2M(2) 

* 3aMeTII1M, 4TO TaKOe OC~1111111111py10~ee nOBeAeHI!Ie TOnOJ10rll14eCK111X 
ce4eHII1H 6blllO nony4eHo TaK>Ke a peA>KeBCKOH cxeMe c 1-lHoroKpaT
HbiM eaKyyMHbiM o6MeHOM /eM. 18 •91 I. 
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(1) 
noACTaB/lRR B /37/ Bblpa>KeHI!Ie AJ1R D (y,O), HaXOAIIIM 

2 2 lL 2 - IDTT +<pT > 72 0 / 2 
M(2) - [ ] • e . /38/ 

np111 <pT>, 0,4 r38/c,o "' 0,7 /eM §2 111 151 / AllR Mace AByx-
4aCTII14HOro 111 4eTblpeX4aCTII14HOrO K/laCTepoe nOJly4aeM COOTBeT
CTBeHHO 3Ha4eH1!1R M (2) ~ 0, 765 r3B, l'VJ (4) ~ 1 , 080 r3B. HHTe
peCHO 3aMeTII1Tb, 4TO Macca ABYX4aCTII14Horo KJlacTepa oKa3anacb 
paeHOH Macce p-Me3oHa /eM. no 3TOMY noeOAY 15 •71 I. 

§4. 3AKili04EHHE 

8 3aK/1104eH1!1e pe310MII1pyeM OCHOBHble BbiBOAbl 1113 npoBeAeHHOro 
aHa/11!13a. 

XapaKTepHOH 4epTOH nony4eHHbiX Bblpa>KeHIIIH AllR 111HKI1103111BHWX, 
nony111HK11103111BHbiX pacnpeAe/leH111H 111 KOppellR~IIIOHHOH $yHK~111111 

RB/lReTCR HeTpii1BII1a/lbHaR 3aB1!1CII1MOCTb 3TII1X xapaKTepi!ICTIIIK OT 
TOnOJ10rll1111 npo~ecca. Pa3HaR 3aBII1C111MOCTb OT n npii1BOA111T K Bbi
BOAY 0 B03MO>KHOM OC~II11111111PYIO~eM noBeAeHII1111 yKa3aHHbiX BbiWe 
xapaKTepii1CTII1K. noATBep>KAeHIIIe TaKOH 3aB1!1CII1MOCTII1 rOBOpi!IT B 
nO/lb3Y npeAilO>KeHHOH CXeMbl pO>KAeHII1R BTOPII14HbiX 4aCTII1~ 4epe3 
pacnaA K/lacTepoa a npo~ecce MHO>KecTBeHHoro pO>KAeHII1R.KpoMe TO
ro, pa3/11114HOe nOBeAeHII1e TaK11X xapaKTepii1CTII1K B 3aBII1CII1MOCTII1 OT 
X=a 2/ 4b AaeT CBeAeHIIIR 0 K0/11114eCTBeHHOM COOTHOWeHII1111 AByx-
4aCTII14HbiX 111 4eTwpeX4aCTII14HbiX KJlaCTepOB, paCCMOTpeHHbiX B 3TOH 
MOAe/1111. 

$111KC111POBaHHble B pe3yllbTaTe nOArOHKIII no 3KCnepii1MeHTa/lbHbiM 
AaHHbiM TOnOI10rll14eCK111X Ce4eHII1~ napaMeTpbl a 111 b, KaK 6bi/10 OTMe-
4eHO a 141 ,coOTBeTCTBYIOT CII1Tya~ll1111, KOrAa 4eTblpex4aCTII14HbiH 
K/laCTep eCTb CII1HrlleTHOe COCTORHI!Ie ABYX BeKTOPHbiX p -Me30HOB. 
8 3TOH CBR3111 111HTepeCHO OTMeTII!Tb, 4TO paCC4111TaHHaR Macca 
ABYX4aCTII14HOrO Kll~CTepa B HaWeH MOAe/1111 OKa3a/laCb paBHOH 
Macce p -Me3oHa: M (2) :.:: 0, 765 r3B, a Maccq_ 4eTblpex4aCTII14HOro 
OKa3biBaeTCR MeHbWe ABYX Mace p-Me30Ha:M(4) ~1,080 r38. 

AeTOpbl rny6oKo 6naroAaPHbl H.H.6oron106oey 111 A.H.Taexenii1A3e 
3a nOCTORHHYIO Hay4HYIO nOAAeP>KKy, 

Mw ewpamaeM np1!13HaTellbHOCTb IO.A.6yAaroey, B.A.MaTeeeey, 
c.m.MaepOAI!Ieey, B.K.M111TPIOWKII1Hy, Il.A.Cnen4eHKO 3a nnOAOTBOp
Hble o6cy>KAeHII1R 111 COBeTbl. 
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