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B He~aBHe~ paÓOTe /I! 6unz BBe~eHH eCTeCTBeHHHe rrepeMeHHHe B 

aanaxe rpex TeJI, rr03BOJIRlOlJUie KOppeKTHO onacaaars npouecca paCCe.R:IDIB: 

B ~aÓaTHtIeCKOM Óa3HCe. 3TH KOOp~aTIi rrepeXO~T B rrpaBRnnHHe rrapH 

KOO~mnlaT HKOÓH rrpH pa3Be~eHHH CTanKHB~CR aTOMHHX wparMeHTOB Ha 

paccroaaae R>-00. lIpn aTOM OTHOCHTeJInHOe ~~eIrne ll>paI'MeHTOB OIIH

CHBaeTCR c rrpaB~bHott rrpHBe~eHHO~ MaCCO~, a BOHHOBHe ~H~ auHa

ÓaT~ecKoro Óa3Hca rrepeXO~fiT·B ll>YHKunH COO~BeTcTBynmero H30~pOBaH

HOro aTOMa. 

B HaCTORmeR paéOTe paCCMOTpeHa'aCHMITTOTHKa 3~atIH ~yx ueHTpoB 

B eCTeCTBel-IFUPC nepexexaax rtpH saaseaaa rnneppanayca 1?, ~ -( ki. Bwmc

~eHa COOTBeTcTByromaa aCHMllTOTHKa ~eKTHBHHX rrOTeHIJ;HanOB - MaTp~

HHX MeMeHTOB noanoro l"'aMJit7IbTOImaHa, 11: rrOJIYer8Ha CHCTeMa ypaBHeImM 

rro Me~eHHOR rrepeMeHHOH 9G . HCrrOJIb30BaHHe eCTeCTBeHHHX K00p~aT 
rrpHBO~T K TOMY, ~o B aTOR CHCTeMe YPaEReHHH OTCYTcTByeT CRnbHaR 

KIDIeMaTF!eCKlli! CBR3:b B saaanax, rrpHCYII\M cTaH,IJ;aprrHoMY a,IUIaCSaTH'tIeC

ItoMY npencraanenmo /2/. IIpR aTOM, O,1UIaIto, OCTaeTCR CJIaÓM -- .1l-'~/õ51 
romeMaTHtIeCKafl CB.P.:31J B saaaaax, oÓYcJIOBJIeHHaJI OTJm'tllteM 9G OT MQ

JJ.YJIíI COOTBeTCTBY1lJIUero JIKOÓHeBcKoro BeKTOpa na BemrcnnIy 0(&'--'). 
Ilozaaaao , tITO y-qeT CBH3H npz ooasnax 3HatIemurx!,E rrpHBO,IUiT K npa-
B~bHO~ aCHMITTOTHKe rrorrHO~ BO~OBOn WYHKUHH, cor~aCOBaHHOH c ~3H

ereCroIMH rpa.I-IWllII:lMH y CJIOBH.fIMH 3ana'tfil paccemIIDI • 

PaCCMOTpHM CHCTeMY .rpex KY~OHOl3,CKIDC qaCTHU á.. , ~ H C C 

MaCCaMH Mo.. , M~ H Me. ~ H 3a~a~ Za.,. , Z~ H Zc=-~ (e=il..i), 
ECTeCTBeHHHe Koop~aTH ri ,j2 CBH3aHH C 06U't{HHMH RRoéHeBCKR

ME: Koop.n;mraTaMH t; ,R (CM. paCYHOK) cOOTHOmeHIDlMR/
1/ 

.,.1 ~/ 
r=Y'c R, ~ = ~Vf R= f f + (i Y} ~, 

(I) 

- 4 - 4 -4 -oi - ~ - i 
r~e m = Me + (Ma.. + Mt ) , M = Ma.. + M~ 

-I , I I l 
KOMIIOHeHTH nexropa r éepYTCJI~ CHCTeMe xoopnaaar {)( Y Z s 
o ocsn Zl , HarrpaBJIeHHO~ no R = ReR., • lIOCKOJIliKY MJ:.l HHTepecyeM

oa rrOBe~eHH~M BOJIHOBOi-! lPYHI<IJlm npz R~ QO , MJ:.l éy~eM Or;rCtIHTHBaT:b 

B8K'ràp ti OT onaoro 11.[3 anep ( ,IT,7I}{ orrpe~eJIeHHOCTH OT anpa b ) , 
~ -I 

T.e~~.EMe~TO r BBe~eM BeItTOp rb: 

,
 

-I _I	 I M tvf) -+r t = Y - 1'10..;( o.. -lo '" t, e R ,	 (2 ) 

Tor.na 
m _, Ma.. ~ 2 m 

=: 1'" - (r b -+ eR,) = - Ps :=f M Ma.+ MA m& 
(3) 

m mt / m~ 12.)= - (~ + 2. M r~ CQ.;11h + -M rt, 
m~ ~ D ~ 

rne rnt = Me M~/(Mo.+ MI,)- npaseneaaaa Macca qaCTMIJ;bl C B aTOMe -,
(@>c ) • B ROOp.1UUJaTax r 1l , j( rrpn HYJIeBOM rrOJIHOM MOMeHTe ypaeae-

HHe illpe.nHHrepa, paCCMQTpeHHOe B pa6oTe/I / , MMeeT BH.n 

~ l· Ô 2 Ô 3
{	 (4 ) - 2M 9(2 õ5<1t ()~ + h ~ BM1{,2 } X:: EX? 

3.nec~ Z	 2 
~ P fP M P ~ ", = - Z -2 À -+1 + .fV= - - b !l-I + ~ Ps y
h1 1t r mA 2m61t2. r" m , ) 

(5 )
Zo...V=- ~ { Zb - 20. Z!, + }

:R.. ri	 I f&' ... eR t 

- raMHJIbTOHHa.H ÓUCTpOM rro.nCHCTeMH, a CRa.JUIpHoe npoasneneaae (X;x): 
=fdr ~*X onpeneaeno c 8JIeMeHTOM OÓ'.beMa 

-2 2 .. I -2(m&)2 2. 
Q 
''''d

clT: 41ff ~	 edro J1? =411'" m f& 1{ rI, 1(.. (6) 

.., 
OT nepeaeamrx	 r&, Jl, nepeMeM R ÓOJIee y,n06HHM rrepeMeHHIDJI 

r=v';! JiJí	 , :F.i :y ';"b 1{ = V~b :R. , (7) 

xoropse HMelOT -rrpocroâ !ÍJH31PIeCRHH CMHCJI npa :K»..(. JI.ei1:cTBHTeJIb

ao , BeRTOp r ' 

)" = ym/, fi Rr t= rPfA r" := f 1 + 2 mt .r!.GOi ~&... !!:1 (!.! )1}~ ~ 
In	 . MfJ R Jiif R & 

~ {~+ ~~ 7t ~ ~t Jr~ 
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-4 O nepexonar npa ~ rt " » ;{ o TO'tffiOOTbIO D(Mm" Rr") B .fIKOÓlleB-

CKHM BeRTOp ~t aTOMa (Bc): (cM.paoYHoK). ~ooTBeToTBeHHo Me~-
JIeHHaJI nepeveuaaa 1{& ' 

J(~ = ê {f R= {j8 R:: 
m 2 % 

l'Yl& I 2 (' m~)2. I 2 (m& Wlt) f 2.}'2.:: fR2
'+ 2 - r'A	 R U,):1 ~&... - ( rt> R) + - - -M2. ( r~ R) ::(8)

M~ ~ M& M & 

:: {R i + mA ri L 2~ {~-+ .:L (.!l.)2} RyY'\ t
1'41> j 2;Uh Rb ~
 

M(\(J'ift + Me.) _ ( 1 ml, )- ~ - ~
 
JA t:: M", -+ Mb+ Me - M - Ml nepexonar npn r~ Rt »-f
 

C OTHOOllTeJIbHOn TO'tffiOOTbro 

c	 
c rb~c O f (~: ) ,~~b }2 ' 
r Rc B MO~JIb .fIKOOReBcKoro BeKTopa 

R bi~ a--Lb ;: b - ..... Me ~ - m~""R&::R-t--t"&::: R+- r~ 
Q	 (ab).c a·(bc) M/'+Mc MIJ 

( ac)·b	 (OM.pMCYHOK),f& - rrpaBe~8HHaR 

Maooa B KaHaJIe a.. + ( b c) • 
Koop~HaTH HKoÓn ~ CnOT8Ml:l B rrepeMeHHuX (7) ypaBHeHHe (4)

Tp8X tIaOTilll;.
 

rrplioópeTaeT B~ (3~eob li ~aJIee 

BHÓpaas e,IUlliIUUl e =1; ::: m &=4 
M orryiaen mmeKC b npa 3<.t liJ'ft): 

l I Ô ro2 Ô / (.. ~ Ô 1 { (-+ )2. - ][ - 2t jl' 'j)~A 'il!R.. - F 1'. Vr) :R. 7XR. - 2[1 '11.,' r· V? + (r. Vi'") + 

. + h. + ~ J j =: E X (9)
8)11(2. , 

r~e
 

~ 2. '
 2. r .L~~ z: - z Pt 11 r + "f~ y ) pt :: i + MI> Jt ~ M ~2. ' 

'V =- f ~ - Za. ZA + Za. } 
r 1(, ,r... ~eR\ 

a aneMeHT oó~eMa (6) paBeH 

tt'C:: 411 (~)Y2 pi,21f4"r ,,~ . 
,	 -~ -I -~ .r 

,UMee OT epYHItmm: X rrepelneM K WYHKI.T,Jm .xt:: m f" 1t .Á,
 

rorna ypasneaae (9), raMHJI:bTOHHaH h,. H 8JIeMeHT oosexa H3MeIDIIOT

OR CJIe,n:ymum OÓpaSOM: ,).1'"= 4 Jr d r J 1( , 

4 

-[__I '02.2. + .s.	 Q i..l + -4-2.H -I- kIJ - E ]X~:: D, 
2~ ô.1l j4 :R ()~ ,2jlJ(, 

( 10) 

rne Q = - (3/2. -t- r. Vr""'" ) ~ H;:: -[(f v~f + 2 (r. V"') ] ,r

I. "2 {2.1 7J 2. { Q1
rv~ =-2 fI> ~~ - j& Mt, ~ ?J2'- M ,1L1 .) ... {j& Y . 

BbIlI0JIH8HHutt nepexon OT ypamrelilUI (4) I~ ypaBH8mno (10) rr03BOJIliJI. .lIBHO 

B,~e.TIHTb oneparopa Q 11-4 a/õ:R, PI 1(-2. H, OTBeTCTBeHHUe' 38 eJI8

óyro rorneMaTlilleCKj1IO CBR3b B I\aH8J1e a. + (8e) 
,Ue~CTBYJI OTalr,napTHUM oopasox, ITpe~c'faB}!M BOJIHOBYro 'WYHKm1ro B BM;

~e pa3JIOJKemm 

XL (F::J?,):: Z '0/;, (?; 1(,) X"i. (1')
L	 (11) 

no ~liaÓaTMtIeOKOMY 6a3MCY l/1. - BOJIHOBllM qJyHK1.l1'IJnv1 Óh[OTPÇlt!: rro.rr;OIIOT8

MhI 

h/, VJ;; cr.Jt)::	 e, (J<) lf/i. (r; 1<,) , 

(12)(l/{, tI{) = f d ~ 0/:(i';:R) ti{ (~JÇ) 

PaCOMOTp:mvt aCHMIITOTMKY 3a.rr;atIM .rtByx uexrpos (72) npz r- f1<. »1 
o rrOMOmbIO cxeMH TB, rrpe~OJKeHHOn B paóoT8 /3 . ]nH 3TODO YMHO~M 
ypannenae	 (12). CJIeBa ua r: 

2 1 
J ( 2 1 r ) 0 22- r ) {2. 1 () 2. ~ 1[ -.Lr-1-t-- +-2 ~""'-r,~+-+- ---- --o-Q 
2.	 M~j( M~ r . Mt>':R M~ M~:R õ~ M:R2 

'% (I3)2
2"1 r ,'2J Z! ZQ. Z, 4~ } \1 

- r ( ~+ M{R.. + M~2) Lr - ~+ 1?+j?ê I - r-E (j\)J':4J= O 
R 

H óy~eM HOKaTb pemeHHe (12) B BM.rr;e 

E( Iô )= E(o~rn-4E(-f)+ rp-2E(2{. '11(::: 1/J(O) l'7>-i?fJ..('4) 
J\, .,Â, J\, ... t 't' 'f' + J\. ....'1' -+ ••• '(I4) 

E(o) Z2/ 2 "ur(o) 
rne .: - b 2 n, H" - OOOTBeTCTB8HHO '3Hepnm 11 BoJIHOBaJi 

(J i'	 h(o) Z J,
epyHKllYUI aTOMa (De) c raMWIbTOHllaHOM = - -fhA;- ur B COOTO,fI-

HHH c cf?MKOlipoBaHHl:lM rJIaBHijM KBaHTOBWvt tIMCJIOM rv • COXpaIDUI B (13) 
'IJIeHH c TelffiOOTbIO o(J?,-J.), HMeeM 

5 



{-~ rÁ~ - ZiJ - rE'O}_ jl-4V (f ) _ ~-~yen} '0/'= O, 
.(I5) 

rne y~l",(-Z ..(Zt-~). flll)r + ~ f r ~2 + t (r A;t+ it)J, 
• I

Y C'J { . -'" 
& 
(~> [ ,,2 

, 
~2]	 li'·;'... = - Za." l 1+ Mt, (~g- {)} + E r + Zt,	 -;:; - -;72. + I,

21"( 2J:"~' 

+ (l..)1~r1..- + ..![/~ .)ll 2+ .Ê:.. r1Jts; + ..!: (3 + 2 r.Vr+ ).
M&, '(} ~ 1. rM~ MM. 

Tor~ay~eMcTBYH cor~acHo /3/ , no~y~aeM 
(4)	 (2.)

E = Za.(Z&-t) ~ E:: À n1m ,.	 (6) 

rne .À ~m - co6cTBeHHUe 3HaqeRIDI :1KBRBan:eHTHoro oneparopa B03MYme


HIDI B ri" .;..CJIoe:
 

~ Z n -.f 1 A' ~ 3':';%" 2.J\ =- T .z {1+Ml(ZI.-i)J:C +2MZ t -4 (rl+2). (17) 
~t 7 ~
 

3~ecE A.~ :H t 2_ COOTB8TCTBeHHo rrpoexnaa na OC:& i! BeKTOpa PYHre 


JIem.J;l li KBa;D;paT op6KTMEHOro MOMeHT8 aTOMa (te) . CoOCTBeHHué
 

::ma~eHRH À n~m H npanzmnae <PYHRIUm nYJIeBoro npM6JIIDltemm
 
n-m-4' 

?U(O) ~ li- f1V(O} 

T n~m = L a /12 ,.. rJ4n,gm , ~ = Vl4"'" n2 + m+-t. .(18)
 
"z=O
 . ~~~
 

B npe~CTaBneHEM ~OHOBCKHX napaÓOJIMqeCRHX WYHR~n ~~4n~m
 

HaxO~CH B pesYJIETaT8 perneHRH ceRYJIHpHOro ypaBHeHRa
 

n-m-l
 

lL I <'n .. n1 m JA tVt:n~ m> - ~ I1Dm â'~ n JQ "'I = O. (I9}ní=o t	 , z. 1 "2 

flBHhIe B1:lp8JKeHIDI.u,JI.H: <t14"2 m iA In: n;m,>JIerKO COCTaBJI.fIIOTCR M3 H3


BeCTHI:DC MaTpwmHX MeMeHTOB /4/ :
 

<tt"n2ml AJln:h~m>= (tl2-n.)~n1.n; ,
 

<n:~h2mll21 n:n;m>= ~ {h2-1+ m2-(n-i-~2.)21Sn2n~ _
 (20)
 

- ( (t12,+i)h-t (n,+I11) (J12+ tn+-'f )J.fh~h~ t1 +4  ~z 
~~ t nz' (hi'" 1) (",+ m+.f) C"2 + m ) }iz $ h~ )12. - i	 
'I 

Ta.Klm 06pa30M'. pemenae (19J EMeCTe c peneaaex aaanoraanoro ceI<Y

JIHpHoro 'YpaBHeHIDI B zanaxe A+' (Q..C) rrOSBOJImOIr nOCTpoHTb Ki1ac

CMWHKauaID COCTORIra~ 3~atIH ~x neHTpOB B eCTeCTBeHHhIX rrepeMeHHUX 

B rrpe~e~e pa3~enKHeHHHX aTOMOB • 

A7m xaxoaneaaa aCl!MI1TO'l'HIm BOJIHOBOH WYHRIUm (In npome , O,IUla
'"'" 2

1\0, BOCnOJI:DSOBaTECJI co6CTBeHHBtM:3 $YHKnIDThlli oneparopa "'.& =: h.f. H/2~ , 
.fIBHO npRCYTCTBYlW\erO B ypaBHemm , Ia). TI.OCKOJI:DKY 3KBRBMeHTH1:l:tí orre
parop H B- n.."7 CJIoe paaen 

.... 2 
H= - t L + t{n2~2.), 

TO COOTBeTCTBYIOlIlHf.th& 8KB1ffiaJ1eHTHH~ oneparop .x=A + (2rj~ H 
HMeeT mm 

3 Z n . -.f ~ ...,.2A =- 2. ZL (/+ MI.(Zt-{))A I ... 21' f . (2I) 

IIpaBR1IE~e <py'H1U~ HyJIeBOI'O rrpH6JrmKeIDiR -iYA(;~ M coooraeaase 3H8

"ieH.l'IH .À n,m HaxO,U,R:TCH B pe3YJI~aTe peneaaa CeKYJllIpHoro ypasne
HRH (19) npn SaMeHe A H8 A. Ycpe,IUiIDi (10) no 3THM epYHR

IJWIM,rr~~aeM CHcTeM;y ypaBHeHHA ,IT,]Ui !fJYHKURR' X~i (!R) c TOlffiOCTEIO 

O(:R) :	 . 
. J:l.	 l't· L 1fi,... d:Jt 2 " (E - Vid!R,))J j,dr.l.)~ Z-j.Q'j X ~1t'f&;C!R-),(22) 

~e J 
Q.. =.i<1t.'O)/'[J,e(»,tJJ"-(O) _4	 to) 2(o) ""lO) "'{o)

'd 1. "{In ) r "Y;.'frn.) - "2 (En-E~I )< 7/",m Jr I~f'm ), 
.	 (23) 

E(O)	 -4-2Y ( ) u.:R. = n -+ Zo..(Zl-.f)Jl + Jt11~1t. 

CRCT8MY ypaBHeHMit (22) MOJKHO T8roKe nOJfY~T-E,HCXO,n;R: im ypaBHeHRR: 

illpe.mmrepa, aarracannoro B JiKo?:5HeBcKRX nepeaenasx ~~ , Ri (CM. 

pHCYHOX); 

:1 ~2.[_1.. ~ + h(O~ J.-- + , _ Za. - ElX=OZA. Zl. 
2f 'O R~ Zji Ri lirA -M;:t ri. \ r RI. +(M&-OMj,·tl ~ J (~4) • 

~ 

3.necE BeKTO~r& sanau B CMCTeMe KOop.n;m;:aT c OCEIO "2, uanpaanennoã 
no BeRTopy R, • /,(.~ - ~.6.r"& - ZL /1),. a 3JIeMeRT oose... reR • 
J 'f= 4n cJ rI. 01 R~ • üepexona B (24) OT R~ K 1= R~ +ji-fr-t 

6	 7 



-2' 1
 
COI'JIaCHO (8) fi y,n;ep.iKHBaJI rrpn Rg,/r&'»1 ~e'HJ;{ O(~ ),' HMeeM !.(c i C' '.(0/ r J o> ) }
f&c (X) ~ 1<.11. l ko'R J- 2jJ 1?} + ~ ~ 

[_..L ~
~ 

t - L (* + (t1. \1,1»1-L .. 'i: , -
" 

E } ~, = O '" -&in { k.Jl+ã } - 2~ g{<01('2 ,0)eo.1(k.:R +:;; },Zt aR fi " 'J 1<.. roR b'I) 

(25) 

2 (28)r,n;e 

2 
;(&J' (~) ~ - ko <j I r f~-,? OJ-d ( k

iJ
, ~ +'~). 

J
 <J 2f1 ~ .
'k~ :'h (o) + Za.(Zg-1) + _1_~ 1 + ~ Za.f 1+N~ (Z~-f)] i! • 

1t 2j4:R. !R. , . (26) 
"'1"(0) tJ!l'{O) •"'" ,...,. ,ll0YMHOJKaJI (28) aa ""o 11 Y' i 1i CYMMMpYJI no d. ' Hafi,IJ;eM aCMMIITOTFIKY 

3KBHBaJIeHTHuit orreparop hg B Y\, -CJIoe oosrranae-r c A (21), II9,..:3TO rrOJIHOn BOJIHOBOH epYH1UJ;IDI (II) c TOtIHOCTbIO O(J(,-'I) :
 
rviJ, ycpe.ruf..fI.FI (25) no rrpaBIt7I:bHhIM qJyHKIJ;KffM H:YJIeBol'ó' rrpU6JIH.1KeHHR hg,
 
rrOJIyqaeM CllCT8MY ypaBHeHH~, cOBIIa,n;aro1uYID c (22). Mo~eT II0K83aT:bCR,
 x~ (r: gç)= rt»: + z 0/;0) Xli -= 
qTO HcrrOJI:b30BaHHe eCTeCTBeHHIDC rrepeMeIlliHX (1) TOJI:bKO YCJIO:Jlí.HJIeT aCHM <1"0 Q (J 

IITOTliqeCKllH BJ1.~ ypaBHeHRlI (24) B KaHaJIe' a... +(&c.) , rrOCKOJI:bKY '1l0
R 'tYo,o(r-P) i41. n(ko ~+$') - ko<o 1);'2., O) ClJ1(kc3(, + ~ ) 1 - (29)

RBJIReTCR CJIa68.R: RHHeMaTHqeCKM CBR3:b ...,:R.-IiJ!ô:R,. B .n;etícTImT8JI:blioc 2f17? r 
TH, onaaxo , 3TO MIDmMaJI:bHOe YCJIO]!Q{eIille ecrs CJIe.n;CTmIe e,n;mroro ona

- k C41 (k o 1< + ~) Z <olr1 'i >1JI.'O){y,"")canas KaHaJIOB a: + (A c) li! b + (a..c.) c rrOMOll{:bIO O.u;HOI'O o PTOroHaJI:b
2.)'I:R. J~o J'

HOI~ Ha60pa .n;BYX~8HTPOBHX WYHK~H B eCTeCTB8HHHX rrepeMeHHUX. IToc

MCrrOJI:bSYR CBoitCTBO rrOJIHOTH ,HMeeM
Ii ><i l =1

JIe~ee 03HaQaeT, qTO B ,n;aHHOM rro~o,n;e OTCYTPTBYIDT TPY,n;HocTH,rrpllIcy

~1e MeTo.n;y CIfJI:bHOK CBR3li KaHaJIOB li pern8Ha rrpo6JI8Ma BBe,n;8HHR KpI!.BO XI, (r-"'::R) ~ tV;o? r~) { ~ n-(k~:K, +~ ) - k9 r~ C01(k/K ~ ~ >} (30)JIHHeHHHX Koop~aT B ~adaTliqeCKOM 6a3lice. (MCTOPRJI ,n;alllioro Borrpo
8f4~ .

'oa ocseutena B pacore ,). . Z 
IIpllI YCJIOBl1l1 ko r « 2;-< !l TIOJfY\lliM

IIoRa.iKeM reneps , KaK lÍJOPMyJIliPYIDTCR qm3liqeCKHe rpaIDftlHl1e YCJIO

BRJI 3a.n;aqn pacce~ B eCTeCTBeIllil1X rrepeMellliHX~ ~ 3TOro paccMoT

pHM aCHMIIToTllKY perneIrnfi Cl1CTeMU y paBHelillÍot (22), Bc.rryqae onaoro OT X~( r: j?,) ~ 1VofO?r-9') -kn[ Ko (~- ;2'1l) + ~ 1~ ~'rr~}4iH.(ko R&+S). 
xparoro RaHaJIa L == 1000 > 11 Z! = I, T.e. k" : 2;" ( E - ECO»)o fl (31)
H kt-= R.~ ( E-E íO»)<o, rne E~) =- ~/ 2 n2.. BO CHCTor,n;a,oCTaBID1fI 

TeMe ypaBHeImH (22) raasnse ~eHli, He'TpyJU:fO UOJITillTb
 
TaRHM o6pa30M, MH rrOKa3aJIl1 , qTO yqeT CJIado~ RHHeMaTl1qeCRO~ CBJI311
 

2IO»J B ypaBHeHHRX (22) rrpl1BO~T K BOCCTaHOBneHMID MO.n;yJIR RK0611eBcKOro BeR{ ~ .. k~ (1 - Z <91 r ~ = O 
d:R:~ o Z,t« 1Ç2. '~o , Topa Rt ~ :R. - r2./2.JA jt (CM. (8)) B aCl1MIlTOTlrRe ITOJIHOtt BOJIHOBott 

(27) , epYHRI.J,IDl: (II) npa 60JI:onntX, HO RÕHeqnWC 1(. 3'1'0 oanaxaer , 'tlTOcJ X'ti ~ k: <iI r 2 J O>x. 
aCl1MIlTOT1U\B. pemeaaã XA~ (~) a,n:Ha6aTWIecKoit ClrCTeMhI YPaBHeHllIK BCl1t . 2.;« s: to . 
eCTeCTBeHHUX rrepeMeHHHX cor~aCOBaHa c qmSl1qeCKl1MZ rpaHHqnliMH ycno

3,n;eCb l1CrrOJI:b30BaJIH npaBMO CYMM: 
B:HRMl1 (31) sa.na~ pacceanaa B KaHaJIe a + (te). 01IeBH,IOIo, lITO B 

RaHBJIe t + (a..c) <PM:sM'tleCIme rpaH.l1tIH1:le ycnomm TaKllte y.n;OBneTBopmoT
'2. L .E.°i_~!.. :: <O I r 2Qto» = .(o I r 2 IO> . CR, rrOCROJI:bRY H B 3TOM CRYqae eCTeCTBeHHlie rrepeMeHHHe (I) rrepexonRT 

.~ E (o) - E~Q) .. J o ,. o , " ~ B COOTB8TCTBYJQmYlO RKb6HeBCK,YIO rrapy t"Q.~ Ra. (CM. PHCYHOK). , 
" .: 2. Bo3MOmHOCT:D TOqnOtt R ÃOCTaTO~O rrpoCTO~ rrOCTaHOBRR ~SH'tleCKl1XPenenze CHCT8M1i' (27) 'MÓiltHO 38qHcaT:D CJIe.rcYBJJmM o6pa30M (k <01 r 10)<'< ,!

]
I o

rpamrqHmC ycnOBH~ B MO.n;HflJHIJl1PÓBaHHOM a.n;Ha6aTIftteCROM npencraaneaaal.j-<..jt) : 
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CBfl3aHa c TeM, qTO B OT~~e OT CT~apTHoro!2/ B HeM c ca~oro Ha ·1 
'lIMa Y'lliTblBaeTCR IWHe-mOCT:D Mace 'lIacnru; ~ HM6. C ,IlJ)yrott CTOpO-

HH	 3TO rrpllBO~T 1\ TOMY, 'lITO npa pememm I\OHKpeTHJ:lX 3a,rJ;8'lI pacoea ~ I 
HRH Heo6xo~0 BH'lIllcnHT:D TepMH M BanHOBHe WYHK~ 3ana~1 ~BYX ueHT
poa B eCTeCTBeHHillC )J,JDI KaJK,IJ;oro sacopa MaCC M(\. II M&. C 3TOf-i 
TOQKH apeHHH ~aHH~ rro~o~ RBnffeT7I pa3BllTHeM ~aOaTM'lIeCKOrO Me
To~a, rrpe~o~elrnora B pa60Tax /6,7 }VUI OITHCaRRa reRHorro~06HHX cnc
TeM. B rrpH6Jlli~eHIrn oeCKOH8'llHO TIDK8JIOR NT.aCCU H,IWa. 

B 3aRnID'lIeHIle aBTopbl 6JIaro~aPRT E.A. COJIOB:DeBa 38 rrOJIe3HHe 06
aY~8IiRH'll ~.M. IToHOMapeBa 3a rrOCTORHHblH llHTepec K pa60Te. 
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PyKOITRCl>	 rrOCTYllKRa ~ K3~aTan:DCRRf.i OT~aJI 

16 anp6JLH 1986 rena, 
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BHHHl1,KHH C.H., Kanoxirea n. B. p4-86-2!f4 
ACHMnTOTHKa 3«l>c1Jel<THBHbIX nOTeIll1,HarIOB 
11 BOJIHOBblX c1JYHI<l.I,UH 3a.o:.aqH Tpex TeJl 
B eCTeCTBeHHblX nepesse ansrx 

,LJ,JUl AByxI~eHTpoBoH KYJIOHOBCKOH 3a,qaqU B eCTeCTBeHHblX 
nepenetntsrx npa ÕOJI:bUIHX paCCTOJIHHHX Me)l(AY l1,eHTpaMH rroc'r-poe n 
3I<BHBaJIeHTHbIH onep a-rop , CHHMaIOI1J;HH BblpOJr<p;eHHe B c.rroe C rJIaB
HblM KBaHTOBbIM qHCJlOM n , :ycpenuanae rrOJIHOrO raMHJI:bTOHHaHa no 
a,qHaõaTHqeCKHM np aaarn.asn-r cPYHKll,UJIM HYJleBOrO rrpU6JlHx<eHHJI 
rr03BOJlHeT HarrHCaT:b aCHMTITOTHqeCKYID CHCTeMY ypaBHeHHü AJlJI 
TpeXqaCTHqHOH a ana-nr , IIaHAeHo peuie aae 3TOH CHCTeMbl yp aarre-: 
HHH H rrOKa3aHO, qTO OHO cor-rracyerca c <I>H3HqeCKHMH rpaHHqHbIMH 
YCJlOBHJIMH 3aAaqH paCCeHHHJI. 

Pa60Ta BblTIOJlHeHa B JIa6opaTopHH TeOpeTHqeCKOÜ cPH3HKH 
oHSUi. 

Ilpenpmrr Oõsenaaeaaoro aacraryra JlAepHbIX accnenosaanã. Ilyõna 1986 

I1epeI30rJ, r. r. CauAYKoBcKoi'I 

Vinitsky 5.1., Kàdorntsev M.B. p4-86-244 
Asymptotics of Effective Potentials 
and Wave Functions of the Three-Body Problern 
in	 Suituble Coordinates 

An equivalent operator removing degeneration in a layer 
with the principal quantum nurnber n is recognised for the 
two-center Coulomb problern in s4itable coordinates at large 
distances between the centres. Averaging of the total Harnil 
tonian over the correct zero-order adiabatic functions al 
lows one to write down the asymptotic systern of equations. 
The solution of this system of equations is found, that is 
compatible with the physical boundary conditions of the 
scattering problem. 

The investigation has been performed at the Laboratory 
of' Theoretical Physics, JINR. 
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