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~ I. M3y'IBH>'IIO CBOtlCTB COJII1TOHOB H llX 11 llpllMB!Ie!IHI0 11 Il !J83JIIl'!HbiX 

06JI8CTf!X tflH31lKil llOCBf!~88TCf! B TIOCJIB~Hee BPBMf! ll3pfl~l!OB KllJIH'IBCTBO 

pa60T. Cio~a OTHOCf!TCf! ny6JIHKani1H, K8C8101l\ll8Cf! BQ.JIHOBb!X f!BJI8Hili1 B 

rH~p0;1\HH8MHKB JKil~KOCTil 11 TIJI83Mb!, TBep~oro TBJia, a Taw;w TBO]lCTl11(0-

lJOJI8Bb!X. B ITBpBOM CJiy'lae, KpOMB llCCJIB;LJ;OB8lll1fl Bll,l\8 COJIIIITOI!Hb!X pe;uc

HHK, BCTE pe3yJII>T8TH, K8C810~1lBCf! T8KJKB BO!l]lOCOE HX ycTOK'IBBOCT~. 

::lTD OTHOCirlTCf! K COJIIIITOHBM ypaBHBHI'lf! KopTeBcra-;1\e J3pi1C8 (K,l\B) /I/ 

li ypaBHBHilf! l:Jpe;l\l'!Hrcpa C Hyellll'IBClWii HCJilT!!BtlHOCTblO /Z/ • 

HHOr~a COJil'ITOHbl paCCW8T]ll1B88TCR RBI\ KBB~fll'IBCTH'!Hb!C pe~BHIIIR 

KJI8CCI1'1BCKOii HBJIIIIHe~;noi: TeOpim lJOJif! 11 lllJilB.iiCIW!OTCf! .i\]:9 l1IITC!JTI]l8T8-

nl'll1 "sgx~eHTOB yl.\epr.taHl1R 11 ( cortf~rt.effl.&lt;t fro8te.~>a) c Totm'l ·opermn 

I\OJIJIBHTI'IBHHX creneuell cBo60~hl, B 3TOIJ cnyqac norrpocu IE ycO'or'1'1l'l

BOCTH OCTBIOTCfl, l\8K llPBBI'IJIO, BHB BHI'IM8Hl'lf! 8BT0p0B /3/ *). 

ll03TO!Jy npe~CTBBJif!BT l'IHTepec o6cy,11l'IT:b BO!l]lOCbl ycTO!l'lliBOCTI'l 

COJIIlTOHOB ~Jif! l!CKOTO]lb!X HBJIIIIHBMHh!X ypaBHBHI'ltl. :.111 f/ICTIOJI13yer~ :.:CTO~, 

OCHOBBHHL!li Ha JiarpaHJKBBOM !p0p!J8JI113MB /
2/. 

B pas.1(eJie 2 6y~eT paccMorpeHa ycroM'IliiBOCTE coJil'!TOl!OB ypaBne

HllR K,l\13, pa3~8JI 3 TIOCBf!~BH l'ICCJIB~OB8HHIO yCTOii'lllBOCTil COJIIIITOHOB 

ypaBHBHl1f! TllTI8 }iJ!Bi1Ha-roMOH8 C Kydl'l'!CCI\OM IIC.llliHCi;HOCThlO (TBK H8-

3biB88M8f! 'fy - reopl'IR rronf!). B 3aKJJIO'IBHI1e (paa,;;cJI 4) I;Jhi o6cy;l(l'IM 

TIOJIY'IBilllbJe !lB3YJII>T8TLl 11 BO!lpOChi, BG::J!Ilma:JI:(IIC B Clll13H C HHMI'l. 

z •• YpanHBHIIe K.zi.B ./ ., 1.) CAt + :2 ( t.4 x + U l(ttJC :- 0 (I) 
MOJKBT Clh!Tb TIOJIY'IBIIO BB]lEilpOB8HVIelJ 1.\B~.CTB!If! 

==============~:======== 

*) \iCKJI!O'IBHIIC, TIO-BVi~I11JO!.lY, COCTBBJIRBT paOOT8 /
4/, r;l(B paCCI.!OT

peHa yCTOtl'!llBOCTh COJIIITOHOB B 'f'f- TBOpllll ITOJIH B H8IIp3BJI8-

rllllcl l'IX )\BI1lK8HJl!f!. 
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( 1 J • 4 Z s == J !J"J.t, i.(y., 9J = {6, 9t +' 9;e ~ f)J( tx .... z: r. (2) 

r;ne 1.t = f)Jt. , 'f = 9xx • 

q~eH~, ITOflBnHDI!lM6CH rrpK CX8Cl0 KOCOM pacrrpOCTP8H6HKK, MOryT 

Cl~Tb H8H;l{8HH K3 ~KHeHHOrO ~KcnepCKOHHOrO ypa~H6HKH /I/, KOTOpoe B 

naClopaTOpHO~ CKCTeUe KOOp~HaT eCTb 

W:: KC = c-J I(:+K}' -::CKx{f+~ K: -1 k~") 
V J -H<. a. -f +A: & 2. Kf 2. • 

ITcpeXO~H B CKCTeMy, A~KEYillYDCH CO CKOpOCTbD C ~ HarrpaBn6HKK OCK 

X , rronytJKII 

v/ = kC -k')(C :.{~ i {f-3k)(2..). (3) 

BemltJKHa ,( = - I cooT~eTCT~yeT rro~o:a:KTe~:&Hoit ~Hcrrepcee, a .( = 

= +I - OTPKU8T6R:&HOH (cu. /If), ITpK OOXytJeHHK COOTHOID6HHH (3) rrpe~
nonaranocb, tJTO ~, ~< K~ 

!1cnon:&aya (3) H rroxaraa c = I, ~erKo no~ytJKT:& ypa~HeHHe 
1 Jlt 

Ut +i: { uz.Jx + u,ll)t + ~ ~' j 11. dx':. -: .( UYYJt • (4) 

8TO ypaBH6HKe ITORYtJ86TCfl rrpK ~ap:&Kp0~8HHH ~e~CTBHH C ~arpaHEM8HOJI 

i"' ~ JJ...,.Iy{BxBt + ~ +Z 9Jr'f) +'f"+f-<9y'ty +f{~&-&;"(x=~..-JJ}, 
ecnH ytJHTHBan CTapruee tJReHH paa~o:aeHH!I no napaueTpy k'y 1 1(:. 
IlepenHrueu '1. B y~oClaou ARH ABX:&He.ltruero BK;ne 

1. :. t J Jx.Jy { tcQ-t +; 11..
3 

+Zu 11~t"" +If: +-.Li ecu,, +.L~ 11,9, + 

J. l. 1. L X (5) 
+.ti9)l.llfy .... "i"[ey-~((e~P'>J;, e ... f'I.(Jx. 

CORKTOHH06 perueHHe ypaBH6HKH (I) 6CT:& 

'U : 12. A! sec.C'[ A0 ( JC- Mo) J ~ Mo "=' YA~-t . (6) 
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Ey;neu rrpe;nnonaran, liTO KaK a~mnHTy;na A , TaK H rpaaa M HBRHroT

CH ciJYHKUKRloiH ~ H t . !lO;l{CT8BnHH npo6HyiO !IJYHKUKIO 

"U. = .-12A1 secl't[A (x- M)] 
B (5), HHTerpHpyH no X H ~ap:&HpyH nonytJaiOmeecH t4e.i1cTnHe no A 
H M , wueew cecTeuy ypa~HeHK~ v 

2 
r1..A-z..M1....- e£ A~ - &£ 1.... ~ -2t-4:l rKA'f- &£. A: -¥-<.A My +-

'i 9 A.t.. !J'A 3 
+ ~,._ :: AAy :0, (7) 

3 'J r-2 11 3 _ c:{LA3 M + IU.:!_,q M = 0 
'71-/; I"\ lY y S" ")_J 'Y 

ARH HCC~6;1{0B8HKH ;l{HcnepcKOHHHX CBO~CTB CKCT6JIH (7) RKHeapeayeM ee 

~6~K3H CORKTOHHOrO perueHHH (6) 

A::::Ao-t-dA , M=-Mo ~$11. 

Tor;na B Hyne~O!I npH6~U6HHH no r A K J' M noJiytJHM CBH3b Ao K Ho 
• 2. 

~ ~H;l{e M0 = 'tAo • B nepBOII npi!Cl~KlK6HHH eueeM ;necnepcMOHHOe ypaBJre-

HK6 
t 'Z. (" I( Z.)f. 2. d..K.._ t] w == .J:. ":~ 3 - f Ao La Ao t- 9A! { 1- Z'f A,.) • (8) 

8TO ypa~H6HH6 OllHCHB86T HeyCTO~l:JH~OCTH, KCCR6;l{OB8HHU6 B paoOTe /I/ 

(KP) H pa6oTe / 5/ (Y5$). Eoxee Taro, aeycTOtitJKBOCT:& (KP), OK!l3bl

~aeTCH1 HOCHT noporo~~ X8p8KT6p H CT8ClHJIH3HpyeTCH npH 

k': > ':12 A~~ 12 K/ . (9) 

3. HenKHel1HHe ypaBHeHHH THna KJ:Ietiaa-rop;noaa 

2. 2. l 'i-tt - lfxx "t: m. 'f + ~ 'f = 0 (IO) 

n.onyqaiOTCH B8p:&l!pOB8HH6Iol ;neUCTBH~ 5+ K 5_ : 

S:t = if { ( 'f-t )2..: ( Y)S· + nf";l' ±-f f ~ J r;/" tit • (II) 

5 



p~~ nona HBRHIDTCH npaKTMqeCKM BCer~a HeyCTO~qMENMH. CORMTOHH 

T~na CTyneHbKH HBRHIDTCH B6CbM8 yCTOlqHBHMM 06pa30B8HHHMH H no-

3TOUy woryT npe~CT8BRHTb HHTepec C TOqKH 3p6HHH nOCTpOeHHH MO

~ene~ npoTH~6HHHX qacTHU (CKo / 6/ H UHTHpOBSHHyro T8M RHTepaTypy), 

]HTepaTypa: 

I. E.E.Ka~ouueB, B.H.lle!BHamBHRH. nAH CCCP, ~. 753, 1970. 

2. B.E.3axapoB, A.M.Py6eHqHK. 19T~, 65, 997, 1973; 

A.~.nerTapeB, B.E.3axapoB, A.H.Py~aKoB. !9T~, 68, II5, !975. 

3. P.Vinciare11y 1 Nuc1.Phys., ~. 46J (1975); 

A.M.llonHKOB. llnc»Ma B IBT~, 20, 430, !974. 

4. A.r.3acTaBeHKO. llpnKna~Haa uareuaTHKa m uexaHHKa, f2, 43P, 

I965. 

5. M.Y.Yu, P.K.Shuk1a, K.H.Spatschek, Ru11.Amer.Phys 1 

Soc., 20, 1292 (1975); Phys.Lett., 54A 1 419 (1975). 

6. H.C.illanmpo. ITmc»Ma B 18T~, ~. 624, !975; 

H.A.BopOHOB 1 H.D.Ko6aapeB, H.E.KOHDXOBS. ITHc»ua B !8T~, 22, 

590, !975; 

A.M.ITORHKOB. 18T~. 68, I975, I975. 

PyxonHCb nocTynnna B H3AaTeRbCKHn OTAeR 
30 HHBapH 1976 roAa. 
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COJIH'fOHH06 pemeHH6 ;!VIfl ,5 + HU66'f :BHA KOJlOKOJI:blJHK8, ;!VIfl S_ - cory

neH:&KH. 

MccJie)tyeu c nouo~~ onucasnoa :s~me ueTOAftKH o6a aTH pemeHHR 

Ba yc'fOI1:JK:BOC'fl> BX no O'fBOW6HHD K H3rB68HBD H nepe!REK8U :B ~ -H8-

npaliJI6HHH. RcnOJI:&SyH ;!Vlfl s+ np06Hy~ \PYHKnHm :B BHA6¥)'fszU4Jd..8x, 

:sap:&HPYH no A H f> • JIHHeapHayH noJiyqes~e ypa:ssesu :s6JIBSH COJIH

oronaoro peweHHH, noJiyllHM 

wt: K; t. 
- 2.19~ m, 

1:J'f0 npH t: < 11 9~111.1. npH:BO){H'f K H6YCTOJ11:JB:BOCTB. 

(I2) 

AH6JlOrHlJHO UOEHO noJiy1:JH'fl> ){HCnepCHOHH06 ypa:BH6HH6 ~fl COJlB'fO

Ha OrH6a~~e.ll :BH)ta KOJIOKOJI:&qBK, HCnOJI:&Syfl npo6Hym \PYHKnBD 

'fs :~A scl{Ax)e-'~ • BapupyH no A • .P : 

w1 -t~ = i~ (1-2A! ± -Jr1-2A~Y-+ ~z. t-;(t .. A!~<I3> 
A.z. " 0TCIJ)t8 CJI6)tyeT, lJTO ll 06JI8C'fH o > i' COJIII'fOB HeyCTOiqlll, 

KaK ll c11yqae t(I2}, Aaae np• 1(:1 :::0 , toqsee, 1(:11. <-/;-(ZA!-1). 
B o6Jlacn A

0 
~ i •a U3) Jierxo HaiTH, uo xaxpeueHT 1..:: 1"" G.> 

cTaHOlll'fCH nponopnHoHaJI:&H~u nu6o ~~a. np• A0 = f , ~6o /(y 

np• A0 < f • o6pall!aeTcH ll HyJI:& :BUecte c K.J, • YcJIO:BBe neycTo.ll

qa:socTH orenep:& ec'f:& 

K: < 1.£ A 2. 
.,., 0 ' 

II 
z ~«ttf~~ 

~ f-A~ ·<~> 
0 

Ao --OIC = Ky 2Aa. 
11- ~-

===~)====~===============--

npH 

~TO C00Tli6TCT:Bye'f nOKOH~eWyCH COJIHTOHy. 
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9TH peayn:&TaT~ no){T:sep~a~T ~:so~, noJiyqes~e ll pa6oTe / 4/, 

a (!4) co:snaAaeT c cooT:seTcT:sy~~u :s~pa~eHHeu (30) pa6oT~ ~erTH

pe:sa, 3axapoBa 11 PyAaKoBa 121 npll A0 <:<1. 
ITepel)teM K HCCJ16){0B8HHIJ ycTOilJHBOC'fH COJIHTOHOB THna CTyneH:&

RHo McnoJI:&aya npo6Hy!l !{lysxnam ll BHAe ~s ::A~{~ X (cTOflqHI 
l2 

coJIHTOH) H Bap:&HpyH no ~ H B , nocJie J!HHeapHaanHH :B6JIH3H 

O)tHOMepHOrO COJIH'fOHHOro pemeHHH llOJiy1:JHU 

vi· = k~ + ( 1,69 ± o, 1'f) 1TI.l-, 

'fo6o TaKOI COJlHTOH OKa3~B86TCH yCTOilJH~U H :B nonepeqHQU Hanpa:B

Jl6HHH. 

MCCJ!6){0B8HH6 Ha yCTOJllJHliOC'fl> KOUfiJI6KCHOro COJ!HTOHa BHAa 
-i.~AH 6 ~s :::e ~n~ X npHBOAHT K rpouoa)txouy xy6Hqecxouy ypa:sse-

2. ~ .z. 
HIIBl OTHOCH'f6Jll>HO :B6JlH1:JH~ (A) - k'y o Ero peme~HH A6ICTBH'f6Jll>Hbl 

( Im. W ::: 0 ) np11 :scex :soauoD~ anaqenHHX cp0 H l<y , qTo 

oaaaqaeT ycrolqe:socor:& paccuaTpH:saeuoro coJIRTOHa*>. 

4. ilOJiy'leH~e peayJ!:&TaT~ fiOKa3~llaBJT, qTQ 14Cfi0Jll>3_Dli8HH!oll 

U6TOA HliJIH6TCfl li6C:&Wa fiJIO){OT:BOPH!oiM npH HCCJI6){0B8HHH nonepeqsol 

yCTOiqHBOC'fH COJlHTOHOB. ITOK838HO, lJTO KP-HeyCTOiqH:BOC'fl> HOCH'f 

noporo~A xapaKTep, a COJIHTOH!ol THna KOJIOKOJll>qHKOB B ~~- !60-

========================= 
¥) 

Bonee no)tpo6aoe o6cyX)teHHe nonyqess~ peayn:oTaTOB H cpa:s-

HeHHe BX C yxe ony6J!14KO:B8HHbiUH aBTOplol npe)tnOnara~T CA6-

Jia'f:& B ~pyroA pa6oTe. 
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