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1. BBEJlEHHE 

Tpex4aCTH4H~e KBaHTOBOMexaHH4eCKHe CHCTeM~ npeAcTaBnR~T 6onb
WOH HHTepec npH onHcaHHH pa3nH4H~X ~H3H4ecKHx npoueCCOB. CHcTe~ 
Ma Tpex 4aCTHU, B3aHMoAeHcTBY~HX no 3aKOHY KynoHa, RBnReTCR 
xopoweH MOAenb~ KaK AnR Me30MoneKyn H30TonOB BOAoPoAa/l~TaK 
H AnR renHeBonoA06H~X cHcTeM /2/ . 

raMHnbToHHaH Tpex4acTH4HoH CHCTeM~ 3aAaH B weCTHMepHOM npo
cTpaHcTBe Re . AnR B~nonHeHHR peanbH~X paC4eTOB He06xoAHMa pe
AYKUHR raMHnbTOHHaHa B npocTpaHcTBo MeHbweH pa3MepHOCTH Ha OCHO
Be npHMeHeHHR T04H~X HHTerpanOB ABHmeHHR. H3BeCTHO, 4TO AnR onH
caHHR renHeBonOA06H~X CHCTeM YA061iO Hcnonb30BaTb rHnepc~epH4ec
KHe KOOPAHHaT~/3.2/. 3TOT me nOAxOA AnR Me30MoneKyn B paMKax 
aAHa6aTH4eCKoro pa3AeneHHR nepeMeHH~X 6~n npHMeHeH AnR peAYKUHH 
raMHnbTOHHaHa B HeAaBHeH pa60Te 14/, 

Uenb HaCTOR~eH pa60T~ - npHBeAeHHe HCXOAHoro ypaBHeHHR Wpe
AHHrepa B rHnepc~epH4eCKHx KOOPAHHaTax K cneKTpanbHO~ 3aAa4e AnR 
CHCTe~ J+ I AH~~epeHUHanbH~x ypaBHeHHH B TpexMepHoM npocTpaH
CTBe. JlaHHaR nOCTaHOBKa B03HHKna GnaroAapA pa3pa60TKe HOBoro 3~
~eKTHBHoro 4HcneHHoro MeTOAa HTepaUHH anbTepHHpY~HX nOAnpocT
paHcTB /MHAn/15~ npeAHa3Ha4eHHoro AnR peweHHR TpexMepH~x cneK
TpanbH~x 3aAa4. 

2. nOCTAHOBKA 3A,llA4H 

PaCCMOTPHM CHCTeMY Tpex KynoHoBcKHX 4aCTHU a. b H C C 3apRAa
MH eZa. eZb H -eZe H MaccaMH Ma2: Mb > Me' 6YAeM Ha3~BaTb 4aCTH
U~ a H b RApaMH, a 4aCTHUY C - M~OHOM. YpaBHeHHe IllpeAHHrepa 
B RKo6HeBcKHx KooPAHHaTax R. r /CM. pHC. 1/ HMeeT cTaHAapTH~i:i BHA 

- 11 2 112 
H'P '" E'P, H T + V. T ~ ---6.. - --!\ .. , 

2M R 2m r /1/ 
M-l- M 1 M-l -1 M- 1 (M M -1- a + b' m = c + a+ b) • 

BeKTOPW R H r YAo6HO 3aAaBaTb c~epH4ecKHMH KOMno
HeHTaMH Ii ~ IR9~1 H; !rll 1> I /CM. PHC.2/. no
cKonbKY B~pameHHe AnR nOTeHUHanbHOH 3HeprHH0--4-, 

(ab)+c PHC. I. KooPAHHaTbl 5h:06H CHCTeMbI Tpex qaCTHIJ; a. b, c. 
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-
r / PHC. 2. Bpa~alo~a~cH CHCTeR/R 	 Z 
'r Ma KoopgHHaT xyz SagaHa 

Ha c~epH4ecKHx opTax BeK
TopaR~!R8$I:elt~e8 ' 

~/ e y ~ e$ ,e z ~ e R • BeKTop 
r" = I r l' 4> I sagan BO Bpa~alO

X,~ ....., ~eHcH CHCTeMe KoopgHHaT 

( 
y xy z. yI'OJI 4> - rrOBopOT BO

Kpyr OCH z, OTC4HTWBaeTCH 
OT OCH x; YI'OJI V - rrOBopOT~TTY BOKpyI' OCH Yt OTCl,lHTbIBa
eTCH OT OCH Z, O(~b Y 
neprreHgHKYJIHpHa I1JIOCKOCTH-- Tpex 4aCTHIJ; !;X,)(x\ 4' 	

y 

~
e 2 Z 	 2Zb Zc e Za ZbV - --:;----+- + 

I r + Ya I r t Yb R I R 

/2/ 
Ya = Mb/(Ma + M b ). Y b = Ma/(Ma + M b ) 

aaBHCHT nHWb OT MOAyne~ BeKTopOB R ~ r H yrna v Me*AY HHMH 
H He aaBHCHT OT opHeHTa~~H TpeyronbH~Ka 4acTH~ abc B npOCTpaHCT
Be. TorAa onepaTOp K~HeT~4eCKOH 3Hepr~~ T npeo6paayeTcR K BH
AY 16! 

~2 -+ rl:2
t-2-r 1 1 ~L_ R2 1 1 _,_a_ r 2 + _l:_ + l:,~.::_:~:) 

2M 	 R aR aR 2m ar ar 2mr2 2MR2' 
-+ 	 -+ 131 

3Aecb J - nonH~H op6HTanbH~H MOMeHT, £ - op6HTanbH~H MOMeHT M~
Ha. nepexoA K rHnepc$ep~4eCKHM KOOPA~HaTaM ocy~ecTBnReTCH C no
MO~b~ 3aMeH~/3,41 

R = ~ sina/2, r j M 
m 

:R cosa/2, 	 141 
B peaynbTaTe KOTOPOH raMHnbTOH~aH np~o6peTaeT B~A 

t2 1 5 a 112 e 2 
H - - -5 ~ -,- A5 + - V (a, v) • 151 

2M ~ a ~ a:R 2M ~ ~ 

3AeCb A5 - yrnoBaR 4aCT b onepaTopa J1anIlaca Ha cdlepe S 5 : 
-+ ->

-+2 J2a 	 2£ J 
A5= (_._a_ sin 2 a - £ ) - 161 

sin2 a aa aa sin 2 a/ 2 

2 

nOTeH~HanbHaH 3Hepr~R V e 2~-1 V (a, v): 

, I -1 M 21M2 \"
V = (sma;2) [-ZaZcl-ctg a/2 + 2y V~-ctga/2 cos v I- y I m a m 	 a 

17/ 
M 	 2 n;r- 2'1, 

- ~ Zc m ctg a/2 + 2Y b vmctga/2 cos v + Y b I + Za Z b1 

o6pa~aeTCH B 6eCKOHe4HOCTb B T04Ke TpOHHOr-o cOYAapeHHR ~ o 
H B T04Kax napHblx cOYAapeHHH 4aCTH~ 

(ac) : v 11 , ctg an J ~ :Ya 

/31
(bc) : v 0, ctg a/2 = IYh I 

M 

(ab): v= rO, 111, a O. 

BonHOBaR $YHK~~R IfI onpeAeneHa B 06naCTH U U 4>8 $ 

n=los~ <"", 05. a 5.11, O~v5.t1I, 
/9/ 

04>8$ lOs 4> S 211, 0.::;; 8 5. 11, 0.::;; $ 5. 211 I • 

H AIIR CBR3aHH~X COCTORH~H CHCTeM~ Tpex 4aCTH~ IMeaoMoneKyn~1 
HOpM~pOBaHa ycnoB~eM 

/10/f T dad v d ~ sin 8 d 8 d $ I IfI I 2 = 1, 


rAe 

1 M 3/2 5 ,2 ' 

T - (-) ~ sm a sm v • 
8 m 171

nOACTaHOBKa 60pHa-OneHreHMepa 


5l ~ (J!!..)- ~ ~ /11/ 

p. M 

n03BonReT 	ynpocTHTb 3neMeHT 06~eMa 


1 i1J 5 ,2 , 
 /121
T jl "8.Ajl 8m a sm v • 

BseCnt TpeX4aCT~4HY~ Maccy 

/13/jl = ( 	':. ) \.i. M '" v'1iilf"", 
nepeHOpMHpOBaTb 3apR~ 4aCTH~ 


e 2 (~f'" e 2 114/

jl M 


H nepeHTH K raM~nbTOHHaHY 


ii2 1 2t2 _1___il_ ~5 _il_H ~ 	 -I'l. + /15/
p. 	 2p. ~2 5 ~ V(a,v).

2jl ~: iI ~p. P. a~p. p. 
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nOcneAH~~ On~C~BaeT C~CTeMY TpeX 4aCT~~ 6e3 AOnOnH~TenbH~X orpa BepCj.1j.1 Bcex KOOPAj.1HaT. naPtl~anbHbl~ aHan~3 B npeACTaBneHVIVI non

H~4eH~i1 Ha ~X MaCC~*. B eA~HY1~aX ell = hill ypaBHeH~e /1/ Horo MOMeHTa J n03BonfleT OTAenHTb TPI1 yrnoBbie nepeMeHHble q,€<)¢, 

C raM~nbTOH~aHOM /15/ np~o6peTaeT B~A onpeAenAIO~~e opVleHTatlj.11O TpeyronbHHKa 4aCTj.1tl ahc B HenoABVI*HOM .. CHCTeMe KooPAHHaT XYZ: 
_1__a_:R: 1 .J .JA Ja--2-nr,+ V(a,1I)-E,1 1 o. /16/5 v¢€<)q,) l: ~mm (q,8¢)Fm (all:R) /18/

2 41 a~1l a:R 1l 2:R1l rn = ( 1 - " )/ 2 J 

,.,JA D 16' 6nonHafl 3HepnlA MeaqMOnel<ynbl E CBAaaHa co Cnel<TpanbH~M napaMeT AeCb ..L:mmJ - cHMMeTpH30BaHHble -$yHKtl~VI • m, m J - co CTBeH3 
POM Ell COOTHoweH~eM HblG 3Ha4eHHA J z • .1 z Ha Bpa~alOll.\ylOcfI Z H HenOABVI*HYIO Z OCVI, A = 

(l(-1) J ~ (l =. ± 1 c06CTBeHHbie 3Ha4eHI1.A onepaTopoB t VI P yz 2 4 4e Il e
E = Ell ..;::J!.- E..!::J:-- E Me E Il M2Ry, OTpa*eHY1A B nnOCKOCTVI yz i3pall.\alOIl.\eil!cA CHCTeMbi KOOPAI-1HaT xyz: 

all Il h2 Il h 2 ¢ _ " _ ¢. nOACTaHoBKa pa3no*eHY1A /18/ B ypaBHeHl-1e /16/ VI ycpeA

HeH~e no 'J)~~ n03BOn.AIOT Cl'leCTY1 ero K 01CTeMe J + 1 ypaBHeHVI.A ,qn.A 
.T

eA~H~~a An~H~ paBHa: $ytiKtlVlil!IF~(all~)lm""o.J np~ a = +1 VI J -ypaBHeHVl14 AnA

t2 '4 t2 m '4 IF'!~(all:R)lm=I,J npVl (l -1 e 06nacTVI n /9/· /3Aecb 1-1 Aanee 3H3K 


all = (~) (-) 
1 


2 a e • a ~IHorAa 6YAeM BblnVlCblBaTb A~3HO/:
p. M MymM e M 

H F J(l J(l .Ja /19/0,
mm- I m-l + (Hmm - E) Fm ~ Hmmtl t 1 

41 me e rAe 
3Aecb Ry =- 13,605804 3B, Macc~ 4aCT~~ 3aAaH~ 

2 h 2 T +Hmm 
B eAYlHYI~aX Macc~ 3neKTpOHa me, Hanp~Mep: 

1 . 2 " . aMp. 206,769; Mp = 1836,152; Md = 3670,481; 5496.918; :Rr, --2 sm (I ~-- +, _ smv-),Mt T 1 1 2:R ria smv all at''2 a:R a:Rt2 
/19a/

ae 4 5,2917.10-9 CM. 
mee 

4m 2 J(.1~l) 2m2 
m- 1TorAa OCHOBHafl $Yla~4eCKafl Xapal<TepYlCT~Ka MeaOMOnel<yn~ - 3Hepr~fI V + 2 +J\ 

2:R - sin- a/2CBfl3~ - (J v /3B/ paBHa 2 :R sin a sin 1/ 

( J v [Ep. M - E na J 2 R y, /17/ 
+ Vmm:t IH mm ± I Tmm ± 1Z2 

a 
rAe E na = - -- rna - 3HeprYlfl MeaoaTOMa (a c) C np~BeAeHHOI4 

2n2 JayJa a Ymm~___ (m±l)ctgv,± rom ± 1Maccoi1 MIOOHa ma= MaMc /(Ma + Me) • .llanee YlHAeKC Il B ypaBHeH~~ V 1 -2-- 2 /2± 1 all ' mm 1 2:R sin a/16/ 6YAeM onYCKaTb. 2:R sin a/2 /196/ 

J(l m fl)(.1 - m)13. nPE.llCTABnEHHE nonHoro MOMEHTA =-11+( -Uomoll(J
Ymm + I 


YnpOCTYlM ypaBHeHYle /16/ C nOMO~blO T04H~X ~HTerpanOB AB~meH~fI 
 y,Ta I - 1 II(J - m +1)(.1 + m)1
nonHoro MOMeHTa J 2. ero TpeTbei1 npoel<~~YI Ha OCb Z HenOAB~mHoi1 mm- 1 11 + (y2 - 1) 

C~CTeMbl. I<OOPA~HaT XYZ ~ nonHoi1 4eTHOCT~ Ptot no OTHOWeHY1Y.l I< I4H
M

KynoHoBcKaA nOTeHUHanbHaR 3HeprH.A V onpeAeneAeTC.A Bblpa*eHHe

/7/. npH a = -1: :D~~lJ "" 0, n03TOMY F;;- '" 0 VI yg 1 Yi~- 0,*An~ CHCTeMW Tpex ~acTHU B KnaCCHqeCKO~ MexaHHKe nOAo6Hbm ra-
MHnbTOHHaH paccMaTpHBanCH B HeAaBHe~ pa60Te /8/ T.e. B 3TOM cnY4ae ypaBHeHY1e C HHAeKCOM m = 0 OTCYTCTByeT. Perne
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4. rpAHH4H~E YCnOBH~ An~ BonHOBWX ¢lYHKUH~HHR A/lR CBR3aHHblX COCTORHH~ ({ Jv < 0) HOpMHpOBaHbI YCIlOBHeM: 
J AHCKPETHOrO cnEKTPA H BAPHAUHOHHW~ ¢lYHKUHOHAn 

I- rrdadvd~(F~a (a 1/~))2 = 1. /10/ 
m=(1-a)/2 MbI HHTepecyeMcR CBR3aHHblMH COCTORHHRMH Me30MOIleKYIl C nOIlHblM 

MOMeHTOM J = 1 101 nOIlHO~ 4eTHOCTbIO A = + (-1 ) J = -1. n03TOMY pac04eBHAHO, 4TO CHCTeMa ypaBHeHH~ /19/ B 06IlaCTH n 3KBHBaIleHTHa t 
CMOTPHM peweHHR F = 1Fo' Fl I CHCTeMbI ypaBHeHH~ /19/, orpaHH4eHHCXOAHOMY ypaBHeHHIO WpeAHHrepa /16/ B 06IlaCTH n x nc,be <I> • 

./lIlR TOlKAeCTBeHHblX RAep a 101 b /HIlH 3IleKTpOHOB, eCIlH paq:MaTpH t. Hble B 06IlaCTH n. /3Aecb 101 AaJ]ee HHAeKC J onycKaeM/. B 3TOM 

BaeTCR aTOM reIlHR/ C raMHIlbTOHHaHOM KOMMYTHpyeT onepaTOp HHBep CIlY4ae YA06HO nepl~nHcaTb CHCTeMY ypaBHeHH~ /19/, I-1CnOIlb3YR 060
3Ha4eHHR /20/:CHH KooPAHHaT MIOOHa P/l (a -> a. v -> " - v. c,b -> " + c,b), 101 BOJ1HOBaR 


¢lYHK~HR 11' xapaKTepH3yeTcR C06CTBeHHblMH 3Ha4eHHRMH 3TOrO qnepa LF EF. 
 /21/ 

Topa. 3Ha4eHHR P :; g = + 1 cooTBeTcTByeT 4eTHblM, P :; u = ~ 1 He
4eTHblM COCTORHHRM. OnepaTopbl Ptot 101 P/l CBR3aHI>I C onepaTopOM HH- 3AeCb onepaTOp L ~aAaH B MaTpH4HOM BHAe 


BepCHH KOOPAHHaT RAep Pn (a -> a. v -> rr - v. c,b -> - c,b. e -> " - e. T TOl Vo V 1 

<I> -> " + <1» CO~)THOWeHHeM Ptot = P/l P • n03TOMY ero c06cTBetiHblen L T* T + V V).
3Ha4eHHR paBH\>! P = AP. 3Ha4eHHR :; s = +1 COOTBeTCTBYIOT CHM 01 1 2n Pn 
MeTpH4HblM, a Pn :; as = -1 - aHTHCHMMeTpH4HblM COCTORHHRM. CorIlac
HO npHH~Hny naYIlH P n = (_1)J • rAe I - cYMMapHbI~ cnHH RAep. Tor ~b_d_ • T* 1 _d b,

To 1 01
Aa HMeeTCR orpaHH4eHHe Ha B03MOlKHble KOM6HHa~HH KBaHTOBblX 4Hcell aX 2 x 2" 
A = a (_1)J 101 P :; (g. u) = ±1 npH ¢lHKcHpoBaHHoM r: (-1) J+J 1

V :; V -lV /21a/= ap. OTclOAa cIleAyeT, 4TO 4eTHOCTb P Bpa~aTeIlbHoro COCTORHHR xa +o 00 
x2 sin 2 X 12IJmJAP> OAH03Ha4HO CBR3aHa C 4eTHOCTb~ cYMMapHoro cnHHa RAep a 1 

/3IleKTpoHoB A/lR aTOMa reIlHR/. 3TO n03BOIlReT CY3HTb 06IlacTb n 1 
no nepeMeHHo~ v. Ha KOTOpO~ onpeAeIleHa lI'p: V1 :; Vo 1 ctg x 2 ' 

2 . 2 12 xa sm xl 

n -> np 10 .5. a !> ". 0 ~ v ~ "/2. 0 ~ ~ < oe I /9 1 / V :; V -lV 2 
+2 11 

x2 sin 2 X sin 2 X 
xa 

a 1 2 
OnepaTopbl T, T mm ± l' Vmm , Vmm ± 1 MOlKHO 3anHCaTb B 60Ilee YAOOHOH 
¢lQpMe,HCnOIlb3YR 0603Ha4eHHR: BblpalKeHHR T, r, b 101 V onpeAeIleHbI COOTHoweHHRMH /20/ 101 /7/. 

rpaHH4Hble YCIlOBHR A/lR I Fo ' F 1 I CIleAYIOT 1013 yCIlOBHR orpaHH4eH
X 1 = a. = v. Xa = ~. /20/X2 HOCTH peweHHH /21/ Ha rpaHH~e an: IXa = 01. IXl = 0 I 101 IX2 = "I. 

I X 2 = 0 I 101 I x2 = "I 06IlacTH n. onpeAeIleHHoH B /9/. npHHHMaR 
a BO BHHMaHHe, 4TO K03¢l¢l~HeHTbI ai onepaTopa T /20/ 06pa~a~TCR1 a a 1 5. 2 .T I --a· (x)- "'8 Xa sm Xl sm X 2 ' B HOIlb Ha an. A/lR KoppeKTHOH nOCTaHOBKH rpaHH4HblX yCIlOBHH He06

i = 1 axi 1 aXi 
XOAHMO HCCIleAOBaTb nOBeAeHHe ¢lYHK~HH rV i = 0,1,2 /21a/ B6IlH3H 
rpaHH~bI an /S ,10/. BBHAY Toro, 4TO lim IrVi 1< oe, i 0,1,2,Tpe

1 a . 2 . 1 a , :la -> 0a 1 (X) - Xa sm Xl sm x 2 a2 (X) -xa sm x 2 ' /20al 60BaHHe orpaHH4eHHOCTH Fo 101 Fl npH xa = 0 CBOAHTCR K rpaHH4HblM4 4 
YCIlOBHRM: 

1 5. 2 .
aa(X) - Xa sm X 1 sm X 2 ' 

16 5 aF. 
lim xa __1_ O. 0, 1. /22/ 
:la->o aXaJa 

Ymm ± 1 aT + 1 a 2 12' 
mm ± 1 - b-- b 4" X a cos xl sm X 2 • /206/ ~ H3 CooTHoweHHH lim IrVi I <oe, 0,1,2 HMeeM: 


2r aX :1 1 ->0,"

2 

BblpalKeHHR A/lR Vmm 101 Vmm±lH V OCTaBIlReM 6e3 H3MeHeHHH, orpaHH4H I
, 2 aF· 0,1. /23/1m sin x 1 ..:::....:....l O. 

BaRCb nepe0603Ha4eHHeM /20/. :1 1 -> 0." aX 1 
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H3 COOTHOWeHVlC1 lim I TV i I < DO, 0,1 VI lim IT V21 "" cneAY
x2 ..... 0, TT 	 x 2 ..... o,lT

eT: 

aF 
lim sin x

2 
__0_ o Fl (Xl' 0, X3 ) = Fl (Xl' IT, X3 ) o. /24/ 

x2 -+ O.IT ax 2 

3aAaAVlM ofinaCTb onpeAeneHVlA T(L) onepaTopa L cneAY~~VlMVI yc-

nOBI-1AMVI: 


$YHKL\I-1V1 u = luo ; lil I c::. T(L), ecnVl: 

1. 	ui c::. w~(n), i = 0,1. 
2. 	Lu c::. l2 (0). 
3. 	 $YHKL\VlI-1 Un 1-1 "1 YAOBneTBOpAnT rpaHVl4H~M ycnOBI-1AM /22/-/24/. 
4. AnA nn6blx ABYX QlyHKL\I-1C1 u =luo ' III I 1-1 v = {VO,v l I cnpa


BeAnl-1Bbl COOTHoweHVlA 

k 


lim a 33 W x 3 = 0, k 0, 1 , 

x ..... 00


3 

rAe 

alIkwk avk v - k 0, 1.x3 uk 	 /25/aX3 k J x3 

23AeCb W2 (O) - rl-1nb6epTOBO npOCTpaHCTBO $YHKL\VlC1, BTop~e np0I-13BOA
Hble KOTOPblX npl-1HaAne>KaT npOCTpaHCTBY L2 (0); L2 (0) - rVlnb6epTO
BO 	 npOCTpaHCTBO C BeCOM T, T.e. ecnl-1 u c::.L 2 (n),TO In T(u2 + 
+ u 1) dX dX 2 dX3 < CKanApHoe np0l-13BeAeHI-1e C\lYHK~I-1Ci u, v c::. L2 (0) on1 00. 

peAenAeTCA B~pa>KeHl-1eM 

(u, v) = fn T(UO Vo ~ Ul vl)dx l dX 2 dx3 · 

YcnOBl-1e /25/ 06eCne41-1BaeT AOCTaT04HO 6~cTpoe yG~BaHVle $YHK~VlC1 
u c::. ~(L) Ha 6eCKOHe4HOCTI-1. HeTPYAHo y6eAVlTbcA, 4TO onepaTOp ABnA
eTCA caMOCOnpA>KeHHbIM, T. e. L = L * 1-1 T( L) = T( l *) • 3TO n03 BonA
eT 	 YTBep>KAaTb, 4TO cneKTp onepaTopa L Be~ecTBeHH~C1. 

C$opMynVlPyeM Bapl-1aL\1-10HHY~ nOCTaHOBKY cneKTpanbHoC1 3aAa41-1 /21/+ 
r/25/. PaCCMOTpl-1M 6V1nVlHe~1HYIO ¢OPMY a(u, v) =(Lu, v) AnA u, v c::. 

c::. T(L). CaMOCOnpA>KeHHOCTb onepaTopa L 03Ha4aeT, 4TO a(u,v) 
= a(v, u). TorAa, I-1cnOnb3YA ycnOBI-1A /22/-/25/, nonY4aeM: 

1 3 aUk dV ka( u, v) L LI 	 a in k=o i = 1 aXi aX i 

avb (u __1_ aU l 
o + Vo ---) + 	 /26/aX 2 aX2 

+ T [V u v + V (u v + v u ) + v u v JI dx 1 dX 2 dX 3 .00010101 211 

8 

BapVla~VlOHH~H $YHK~VlOHan cneKTpanbHOH 3aAa4V1 /21/-/25/ VlMeeT BVIA 

R(v) a(v, v)/(v, v). 	 /27/ 

CTa~VlOHapH~e T04KVI F 3Toro $YHK~VloHana ABnA~TCA BonHOB~MVI $YHK
~VlAMVI 3aAa4V1 /21/-/25/, a 3Ha4eHVle cneKTpanbHoro napaMeTpa E~ 
B~4V1cnAeTCA no $OpMyne E~ = R(F). CooTBeTcTBeHHo, 3HeprVlA CBA-
3~fJv /3B/ Me30MoneKyn~ C, J = 1 onpeAenAeTCA cornaCHO /17/, 
rAe v - HOMep co6cTBeHHoro 3Ha4eHVlA. 

AnA TO~AeCTBeHH~X AACP 06naCTb onpeAeneHVlA n onpeAe
neHa B /9 1/, npVl 3TOM ycno,VIVI /24/ B T04Ke x2 ~" 3aMeHA~TCA 
cneAY~~VlMVI: 

aFp 
I o VI 	 /241/

x 2="/2 Fllx="/2 O.aX~ 	 2 

B cnY4ae J o CVlCTeMa ypaBHeHVlH /21/ ynpo~aeTCA 

(T 	+ V) Fo E Fo . /28/ 

06naCTb onpeAeneHVlA onepaTopa B neBOH 4aCTVI /28/ 3aAaeTCA TeMVI 
~e ycnoBVlAMVI, 4TO VI ~(L). ecnVl nOAFc::.~(L)noHVlMaTb F= {Fo.OI. 
TorAa BapVla~VloHH~H $YHK~VloHan TaKOH 3aAa4V1 nonY4aeTCA Vl3 /27/ 
3aMeHOH nOTeH~Vlana Vo Ha V, nocneAHVlH onpeAeneH COOTHoweHVlAMVI 
/7/ . 

3AKIlI04EHHE 

AaHHaA nOCTaHOBKa n03BonAeT peanVl30BaTb 4V1cneHHoe peweHVle 
cneKTpanbHoH 3aAa4V1 AnA Tpex 4aCTVI~ C nOM~b~ MHAn, VlCKn~4V1B 

norpeWHOCTVI, o6ycnoBneHH~e peAYK~VleH VlCXOAHoro raMVInbTOHVlaHa 
K 6eCKOHe4HOH CVlCTeMe AVI$$epeH~VlanbH~X ypaBHeHVlH, B03HVlKa~~eH 

B aAVla6aTVl4eCKOM nOAXOAe. 3TVI norpeWHOCTVI, KaK npaBVlno, TPYAHO 
o~eHVlTb aHanVlTVl4eCKVI. n03TOMY OHVI MorYT 6~Tb npoaHanVl3V1pOBaH~ 
Ha OCHOBe 3KCTpanonA~VlOHH~X $opMyn C npVlMeHeHVleM paC4eTOB 111 

Ha paCWVlpA~eHCA nocneAOBaTenbHOCTVI 6a3V1CH~X $YHK~VlH. 
npeAno~eHHaA nOCTaHOBKa n03BonAeT Ha OCHOBe nony4eHHoro Ba

pVla~VlOHHoro $YHK~VloHana /27/ pa3pafioTaTb 3$$eKTVlBH~e pa3HOCTH~e 
cxe~, annpOKCVlMVlpY~Vle VlCXOAHY~ cneKTpanbHY~ 3aAa4Y C anpVlop

/11/HOH TeopeTVl4ecKoH o~eHKoH T04HOCTVl . 

ABTOP~ 6narOAapAT B.A.Me~epAKOBa 3a nOAAep~Ky VI npOAaneHH~H 
VlHTepec K pa60Te. 
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BMHMqKHA C.M., Kac4Hea.H.C., OyswHHH H.B. 
Ypa8HeHMe ipeAHHrepa CHCTeMW Tpex 4aCTHq 
8 rHnepC$ePM4eCKHX KOOPAHHaTaX 

P4-87-8 

CtopMynHp08aHa cneKTpanbHaR 3aAa4a AOR K8aHT080MeXaHH4eCKOH CHCTeMW Tpex 
4aCTHq C KynOHOBCKHM 8SaHMOAeHCT8HeM. 3aAa4a 8Kn~4aeT CHCTeHY J + 1 AH~peH 
qHan~HWX ypaaHeHHA 8 TpeXMepHOM npOCTpaHCT8e H rpaHH4Hwe ycn08HR, COOT8eTCT
B~e ycnoBHD orp8HH48HHOCTH BOnHOBQA .YHKqHH BO BCeM npOCTpaHCTBe, 0oCTpo
eH BapH8qHOHHWH .YHKqHOHan AnR AaHHOH 3~a4H 8 rHnepC$ePH4eCKHX KOOp~HaTax, 
TaKaR nOCTBHOBKa OpHeHTHPOBaHa Ha C03AaHHe 3~eKTHBHWX aapHaqHOHHo-pasHOCTHW 
CXeM paC48Ta xapaKTePHCTHK Tpex4aCTH4HbiX CHCTeM. 

Pa6oTa awnonHeHa a fla6opaTopHH aw4HcnHTenbHOH TeXHHKH H a&ToHaTHsaqHH 
~M. • 

CootiuleHH8 0fneJIHHeHHOro IDICTIIT}'T8 IIAepttbiX HCClt8AOBIIHHA. ~6Ha 1987 

OepeBOA T.~.AYH6paAc 

Vinitsky·S.I., Kaschiev H.S., Puzynin I.V. 
The Schroedinger Equation for Three-body Problem 
In Hyperspherical Coordinates 

P4-87-8 

The spectral problem is formulated for a quantum-mechanical system of 
three Coulomb particles with a total angular momentum J. The problem included 
a system of (J+l) differential equations in a three-dimensional space and 
boundary conditions corresponding to the constraint on the wave function 
being finite throughout the whole space. For the problem, a variational func
tional of the Rayleigh-Ritz type is constructed in hyperspherical coordina
tes. This formulation is aimed at creating effective variation-difference 
schemes for calculating physical characteristics of three-particle systems. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 
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