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B 3C.Wl'lO 'rJ)ox '1'eJl ftCIlOffYMCR pa3Jm1L'll.t9 ~?eM!J KOOjUUIHB.'t. 

HallP.~P, I'lJDepcq~pH"tecKHe/1: • nepHM9TpWl9ClOle'2 , cifJePO~
.lWJ'3 . l'IHTopecno YC'I'aHOIDJ'I'I> B3amtOCBH3H Mea.ny mnm JI nOHR1'lo IIpEDI

MYJ119C.TBO BH60pa '1'01\ wm ~oA CllCTeMIi l<OOj>JUlJtaT llPlf pemSHmI 3~'lB 

'l'peX TM. 

B pa60Tr/4/ 6wm BB9,ll9Hli eCTeCTBeBlWO 110peMeWwe. ROTOPbl8 no

3BOJIRlJT YOTaHOBHTb COO'rBe"l'C'rBll9 Me.:!JlY pa.3JIJN1WMl'J CllCTEM1MH KOOPJtB

HAT. B MJlHoa pa60l'e paCCMO'l'pana IlapaMeTPR38.IIHfl ecT9CTBO.imlix nope

t.\emnal 4! B TOPOil..llaJIl,HHX KOOp,tlBHa"l'8X. 1! nOKB.3SliO, K8lt nOCJlo;um9 CWI

3aHY C J..tl!.1tHlJ.IUZ'IleCIWMH ltOOp.JJ.HHaTaMH Ha Tpaxu9pHOtt cif19Jla. 

.PaCCMOrym.t CMCT81,~ TpeX qaC'1'~ ct • i If C C laCCaJJB fa. 'I 

MB n M(! ( M II. :"' H,) H orpamt"UtMCn CJIY'UleM nOJWoro MOMOH'I'a CBCTeMIl 

1=0 . B CIICTEl1.l0 ueHTpa Macc BB9,lleN lIKo611eBCKIl9 n8p9M9HHI:i9 : pa
.IU!YC-B9KTOP R , co~ 'laCTHItH Q. l! 8 ("1I.DJlB."), 1'1 p8Jl,HYC

B9K'1'OP 'i , 009.IOl11BJlIIlBit UeuTp wee fI,Ilep l! 'laC'l'BIG' (! , B 3TOM CJJY

'lae r8.MHJIDTOJrSaR BMElBT BH.lI. Ce :: ~ =M~ ~ 1) = 

H= - '1~1'1 ~ ! - :J.~ L\ R TV. (1 ) 

r.re - 1 ( )- im - i+ H4,+Ma 
"A -1 M-·1M-1 -

- no + 8 

V =Yac + v,,~ +V'8(, ViI - 1I0 TOJITT,lfUJlbJUm l)HOJ1MUt ronnMo)toR

C'l'BlUl l -<>" RI I -oR ~c'J'mt. 
Jlo,.nee. CJleJ1YJ'I pa6oTcl 4/, m 10Jt0M 

~r= 2VR I ~ -== .Jf R , .p :: i 

orn,a raMWIb'1'OHZaR (1) npHMO'l' m\A( UIIJI ~ I:' 0) 
"1 D ~ i "Q G)$ () - '!'j.tLl __.... -,>-"".::> .. 
d1. : - .tH 9t1' ~~ Jt ~ eIl",.:-.J · '. 

nepelbt9M It OImcamm B TOpt.1RllUX l'HllOpp;:!,lU' 

TIIll ~:.lM c.R a nepat.teHHot{ il' =r~-' ~ ... 
.[- ~ [{S'~ 1(;:;'11+ ~~ D~J + 'fit:: E1f. ( 41)

G G: - '"G G J 

2 

'II ~ 1 , - ]r~e 0 == 1: ±f:.1 if - J' eli .Vi" ) - yrJIOBaR 'IaCTb orrepa'1'Opa 
.1Ian.na.ca B 'Ie eXMepBOM npOCTpaHC'1'Be ~ T', ~ " -r') ']( 1- . O'l'MeTlIM, 
'ITO onepaTOp 0 ~ no [x>pMe COBna,n,ae '1' C onepaTopoM ypaBHeHl'lR 
XR.n.ne~ .lVUI aroMa BO,Uopo.n,a. B 'IeTHp 9XMepHOM mmyJIbCHOM np OCTpaH

CTBrI'J!. JlapaM9TPl'l3BInIR onepaTOpa 0 ~ B CrplfITecllliX H c!lJepol\ll.a.n:h
ma i¥~Tax paCCMO'1'pana B pa60Tax/4 , 6 , B TOPO~aJIbHHX KOOP.IiE-

l:I8'l'8X (paCCTOSilIl:l6 M8lIUtY rlXlKYcaMH R::< :1. d B cnCTaM8 KOOp.It.RHa'1' 

{ ':1'-', ~', ~ ' ~ paBHo 2) 

-= -1~ _ 2'= 4m,!l:i:) ~'f ) ~f -;= ~~Y') f CltjA - OO! ) &r, -U11<5)· 

3'1'0'1' onepaTOp HMeeT rum: 

Jt- i. ['01 ~ f) fh 2 _~_'l I o :::: ~JL 'O~~ + -L't ~ ?~ + -!h}« O'fl.J. (6) 

llpe,nCTaBHM cOOCTBeRl:l1le cIiYltRmm onepaTopa 

o¥ t ~ - ~ cf (7) 

D BB,Ue npol13Be,neltM tlJYHKUKWS/ 

.-h ri .e.:... )D 
C!:!)'-t' ( [ ,1, y;) ::c FC[) ~(}) /JiW 

TOI'.D,a ypaBHeIm9 (7) MOlltHO 3armC8n c.ne.lJ.YlllItEM 06pasOM : 

~'r;t 1 _4 'Oih2Q_~ _ ~ 
F ()~l F + G ~ Of ~J 1~jt -- Cl7/ . (9) 

i \(1 /r
OrclJ,U,'i CJlnJlY O'l' , '1 '1'0 F (~) =: e.: / fl'Ji • a G(j() Y)40BJIeTBOpReT 

YjlllUJ IOlml): 

f J J G La m 
1 Q ':1 

11.; d; (ht~ - k -11,~ == - ~ d , (m ) 

T'AU G(f) 3amtCHT OT K1UHTOBoro 'IMCm f . a TalOK8 OT k H OT 

3 

http:CIICTEl1.l0
http:pa3Jm1L'll.t9


6 

m OCJIO SaMeHII nep eMellliOi,' u = ~cJr/ YIl1;lBlieHlle (10) npIDYleT 

D>lA CU €. [ O/IJ ) : 

klQ' .",Q ?\ (jci c1 - U )U £G + (H:)-44u 4(It -u) 
Jr/ ""/.1. 


nOJlOllUW Gldott = U 7J. C1 - u.) j e u ) • UprucO.u,IDIl K YpaB

HCII100 JVUI r~n()preOMCTplftIeCKOii cIJYfIKI.U1.H 

(U Z 
_ uJg + [ (1-tP) U - rJ~ - t(p-re)J =-0 , 

(.f2) 

r.n.e p= 1t- lc -t IM 
J } =- 1+ k , ~:= 0J1J2r ' ~ e( p+f ) = 

-= "Ii{ [ 7\ - ( 1'-"\-101) C \L+ ~+2)J . T.o. p owemJeM ypcumeliH.H (!2) 

lIpll l~ElJIOM f ffilJIffiOTCJI nO.TGl J10 /.1b1 fuW 6H/7/. a C0 6C'l'Bemme SHa'IeHIU{ 

ypanJlcmffi ( 7 ) onpO,ll.O.IUIIDTCH cooTFroUJeH~eM 

A = 4 ~ (~+\L -t- t +m) + C k. + ~)( Il.+\t! + f) . (13) 

OlWH'laTe.m:.1I0 . B!ip8JKclme .nJlll iIlYHKl.um B.I'I.u, :cp HMee~' 

C:Pla ... (L)f,l.[J) = ~ ~f C1+k: -(-m) tf+\{ ) -1ec.~~ ). 

L / rn / I( : '? ;141 ~ 
. 1.-n 1-< . ~n If ~ -e..

/ L (!4) 

OTMeTllM. fJ'l' 0 nepel,\eHHUC 'Ie 'fUp eXMepHOI'O ypaBHel llU[ ( 7) paa.u,eJIHllTCR B 

TOpo.e,nam,IiOH CHCTeMe KOOP,llHHaT B OTJIHTme OT ypaBHeHIDl T eJU,MI'OJThlTa B 

Tpe~~epHoM npOC TpaHCTBO. 

BBe.u,elwe nepeMeHHo w U = CA1,2 If coo TBeTcTsyeT nep exo.u.y It I(H

Jmll,lijlli'ieCKEM KOOp,ll"PIBaTaM Jla TpeXMepHoH CiJlep/9/: 

~'J ?cl- t.¥., '2J.m~
T..' -=::- J~~ ) dI ~ '5 --h'f ) } 1- t.-\U CJ1'J ) - 1- c..s'lJc..t~ .(15) 

1 I I , 7 
B 3TOM CJIY'Iae natJaJIo CHCTOMll KOOp.ItHIIaT 1 1: I ~ I ? 1 MOJIUIO OCTrumTl> B 

J.J;eHTp e MaCC ~ep 11 rJPl! MEt *Mi. '!TO npID3e,lleT R nep 80up8,1le.nemm 

y r JIa 't . a B ypaBHeillW ( 4 ) n epeTAemruo n o-np exHeMY, 6YlJYT pas.l1.eJISlTb

CR. BbipaxeIDle .Il)Ul onepaTOpa 0'"B KOOp,n,mIa'lBX {~?>d npK06peTueT CTaH
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.l1.apTHRn ~/~O/: 

y '02. 2 '""i- Mil rat ( rM4 t r1 'O ( ' )o -= 'a~t + w.t ". 0rl. +- -1~ ~o~l + l'--d 2J- - fJJJ?)'(;.. ' 

I IIpH"t{SM COOCTBOlillUO @r1ll<UIDl (!4) 8Toro o nepa'l.'opa C013na,naJOT no ~op!.1e 

C BO.llHon~ ~mtIlliRMlf aT01,la BOll.opo.u,a D 'r peXl'.1epBOIII HMnYJILCIIQI,1 npo

CTpa!:lCTB€/1:1f • l\rut nOlta3a.HO B pacloT/U~ OTH 'i>YIIKUlm COOTBeTCTDYilT 

CHMMeTpm:. B03llliltalOllle l-i UP}] HaJl0l1tOmm Ha aTO!.! BO)l,OPO,l1,U He 'fOJThlt, 

3JI8KTpwl8Cl<oro, HO 11 1,1nI'HHTHOrO nOAA, HanpaR1letUJoro no OCM r , T. e. 

BIlJ)c'U!alOTCIJ n BH,lJ,S mmoiiHoii Kou6llllBlr,HH C(I~OPlf'!8CKHX DOYJIODUX 'IY1O<InlIi • 
TaruiM 0 6paSOM , DBC,IlCHPl8 TOPOIm8.JlJ>HlIX KOOP,D.IDIDT 13 3a.na'lC Tpex 

TeJI CBOlI.MT CR It ncnOJThSOIJafllllO lUtIDIH.1\pl1'IeClwll CHCTet.ru l<OOP,Il,HHaT JIa 

Tpex:r.l0prro ii c qiope C r .mcppn,nMyCOM ~ , T. O. CJlC 'l'CMb!, OTJGI'illO,i OT 

r Hnep cqeplf'16CKo H. Pa3DB Tns 3Tor o no.mco;na MOliteT OKa3anCfl nOJle3IIUI'A. 

nOCI{oJ[bKY 13 paC'IOTax, KOTopue BUllOJIHJl.1I}1Cb B rllllepCII€pff\fCC~X J<OOP)l.ll-

HaTax, naOJllQIlaJlUCh M9,1lJ10ml8Jl CXOl\IlMOCTb npH pasJlOJi{emm nOM?' BOJl
i2

HOBOJ;i !JW1!Rl.iRl1 3a.nan ]pax 'I'eJI n o r.wep cq.,epll'leCKHM tlJYmm;wrri . Ka.K 
nOKaSaHO B p a 6 0 T8X ! 3, 3TO CEn3aHO C TeM, 'ITO 3~KTHBHb!e TOPMH 

S C'R~) 3a,na'IH .u,nyx l}eHTpOB 

(- i ~o~ -tl[) cp C.z}j(c) := E(52G') er e?',' ~) (16) 

B r mrep c {jlepnoc Kl!.X KOOP,IlHIIaTa..X BJIIlliCJIfIIOTCR xoporuo JIIDlJl> B Ol<p eCT-

HOCTZ ~G!::' ~ , T.e. B6JI113H paBHoBecHoro nOJlOll!:eHWI M ep. r.u,e -V-C~) 
TIp}lHIDf)e'r MlUlEMaJILHOe 3HatJElIllie . 3TH (pnKTW. YCTaHORll8HID10 B pa6o

Tax/!3 nyTeM 'IHCJ1ellllOr O 3KCnOpaMeHT8, 0 6'LrrCHflI)TCR TeM. 'ITO CHCTOM8 

r mlep cq,.epH'lecKlU' KOOP,JJ,BHaT nO-CYJl\eCTBY O;nHoueHTp0l\a.B. B TO BpeMJl 

KaK cq.,ePOH.1l,aJfbHaR H TOPOH,ll,Mbll.aJ! Cl1'CTeMll KOOPJJ.l1H8T - .l1.Bj'Xl}eHTpOBlle 

11 JmJI.fII)TCR 6 0JIee eCTeCTBelIlWlom npH OnHcamm ,Il,1!IHaMHlUf TP6X'l2CTH'lHO£t 

CBCTeMll . MOl!tHO rra,nefIT:bCH, t{TO npe,IVIoseHHllli n o,llXo.u, HaJ\.IJ,eT npHMeHe

.!lEe TIpB paC'IeTe TOPOH,ll,aJThlIllX xapaKTep.HCTHR 8J1eMOHTap lillX 'laCTim B 

COCTarurux MOAeJIJDC.. Bl}~iMep. npPl pomemrn ypaBHeHIlIt ~eOBa ,IlJIfI 

Tp eXKBapKOBWC CBCTer!! • 

r 
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[Jepeoon O. C. BUll0 r pap,OB OIi • 

Vi n i t sk)' S.V., Dubov i k V. M. P2-85-645 
Tnree-Body Pr obl em in Toroidal Coordina t es 

In t he t o r o idal coor d i na t es t he t hr ee-body problem i s 
considered . It i s shown tha t when t he t ota l moment is equal 
t o ze r o , t he variables in t he k inetic- energy operator are se
para t ed prov i ded t he distance between t wo particles placed i n 
t he f oci of t he t or oidal coord i nales i s e:>..-pres5ed t hrough t he 
hyperrad ius of t he t hree-part i cle sys tem. An equivalent t r ea t 
men t of the orig inal problem is also possible i n the four - di 
me ns i ona l space in the cylindr ic syst~m of coordinates. 

The investiga t i on bas bee n performed at the Laboratory 
of Theoretical Phys i cs, JINR. 
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