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B nocneAHe e BpeMH nOBeAeHH~ aTOMOB BO BHeWHHX 3neKTpH4eCKHX 
H MarHHTH~X nonHX nOCBH~aeTCH 60nbwoe KonH4eCTBO TeopeTH4e

21CKHX / I • H 3KcnepHMeHTanbHbiX pa60T /3•4/ .npH Teopen14eCKOM onH
caHHH nOA06H~X CHCTeM He06xOAHMO B nepBY~ o4epeAb nOCTpOHTb 
TeopH~ B03My~e HH~ npH Man~x HanpR~eHHOCTRX none~. npHMeHeHHe 
CTaHAapTHoro annapaTa TeopHH B03My~eHH~ P3neR-WpeAHHrepa npH
BOAHT, OAHaKO, K nORBneHH~ 6eC KOHe4H~X CYMM cnO~Horo BHAa. 

51 6B CBH3H C 3THM B pHAe pa60T / I . ~nH npeAno~eH~ cxeM~ TeopHH 
B03M~eHH~, n03BonH~~He nonY4aTb aHanHTH4eCKHe B~pa~eHHR. 

Haw nOAxoA OCHOBaH Ha RBHOM Hcnonb30BaHHH AHHaMH4ecKo~ rpyn
nbl BOAopoAonoA06Horo aT OMa - rpynnbl 0/4,2/ 16.7/ KaK H3Bec THO, 
YHHTapHo e He n pHBOAHMo e npeACTuB n e HHe anre6p~ 0/4,2/ CBR3aHO 
MacwTa6H~M npe06pa30BaHHeM C KynoHoBcKHMH ~YH K 4HRMH AHC KpeT
Horo cneKTpa H30nHpOBaHHoro aTOMa, a B03My~eHHR nonHHOMHanb HO
ro BHAa B~pa~a~TCR 4epe3 rehepaTOp~ rpynn~ 0/4,2/. BcneAcTBHe 
3Toro B~4HcneHHe nonpaBOK K c06CTBeHH~M ~YHK4HRM H c06c TBeHH~M 

3HeprHRM CBOAHTCR K 4HCTO anre6paH4ecKo~ npo4eAype , n pH 4e M no
npaBK H K c06cTBeHH~M ~YHK4HRM B~pa~a~TCR 4epe 3 orpaHH4eHHoe 
4Hcno 6a3HcH~x ~YHK4H~ npeACTaBneHHR. 

M~ npOAeMOHcTp~pyeM B03MO~HOCTH cxeM~ Ha npHMepe BOAOPOAO
nOA06Horo aT OMa B none YAaneHHoro T04e4Horo 3apRAa. HecMoTpR 
Ha TO , 4TO 3T a 3aAa4a HccneAOBanaCb ha npOT R~eHHH MHo rHX 
neT 1 8-1 2~ cy~ecTBy~He nOAXOAbl He n03BonR~T nonY4 HT b n pOCTble 
pa3no~eHHR AnH BonHOB~X ~YHK4HA . C APyroA CTOpOH~, Ta KHe pa3
no~eHHR He06xOAH Mbi AnR nOCT a HOBKH rpaHH4H~X ycnoBH~ B aAHa6a
TH4eCKOM n peACTaBneHHH 3aAa4H Tpex Ten 113-14 / 

BBeAe M 060 3 Ha4eHHR H HanOMHHM HeKOTop~e cBoAcTBa rpynn~ 
0/ 4 , 2/ , c n eAYR pa60TaM ! 1 5 -1~~n r e6pa nH 0/4,2/ 06pa30Ba Ha 15 
r e Hepa TopaM H La fj= -L{3a . a, f3 = 1 , 2, . . . , 6 

[ La {3' Lay 1 = i ~ua LfJy . / 1/ 

r Ae gaa = /1, 1 , 1 , 1 , - 1 ,- 1 
B X-n peACTaan eHHH La fJ o npe Aene Hbl COOT HOWe Hs-IRMs-I / i • j • k = 

= 1, 2 . 3/ / 15.1 6 1 

L i j Xi P j - Xj P i '" (i jk L k 

... 2 ~ 

L i4 1 (XI P + 2 iPi - 2x·PPi - Xi ) ~ A i 

• 
, ~V · , ',"1"1\. , 

~'!' :l 1 



-+2 -+-+ 

Li5 = 112(x j P + 2iPi - 2x'PP i + Xi)' L46 112 (rp 2 - r). 

/2/ 
-+2 . -+ -+ 

112(rp +r), = -1(I+X.p), L j6 =-rpj,L56 L 45 

rAe Pk=ia/a\, Lk4Ak, - KOMnOHeHTbl I-1MnYIlbca, MOMeHTa 1-1 BeK-

Topa PYHre-neHlla x = Ix x x I l' = (x2 + x 2 + x2)112.. , . 123' 1 2 3 . 

OnepaTop~ /2/ Ae~cTBY~T B rl-1Ilb6epToBoM npOCTpaHCTBe c!lYHK~I-1~ 


co CKaIlRpH~M np01-13BeAeHl-1eM: 

3 -+ -1 -. 
<fI g> = (d xf * (X) r g (X), /3/ 


OTHOCI-1TeIlbHO KOToporo OHI-1 RBIlR~TCR caMoconpR~eHH~MI-1. B Ka4eCTBe 
6a31-1ca rl-1Ilb6epTOBa npOCTpaHCTBa B~6epeM c06CTBeHHbie <!>YHK~1-11-1 

Tpex KOMMYTI-1PY~~I-1X onepaTopOB L ,L ,L :
12 34 56 

L56 101 0 2 m > = 0 1 °1 0 2m > , L loom > =(o -o) loom > , 
34 1 2 2 1 1 2 /4/ 

L12 !0102 m > =m l o 10 2 m > . 

Da3I-1CH~e c!lYHK~1-11-1 /4/ B napa60Ill-14eCK~X KOOPAI-1HaTaX y =IYl'Y2'Y3 I 

Y =r+x
3

, y =r-x 3 , y =arctgx 2 / x 
1 2 3 l 

/5/ 
d

3
y = .1. (y + y ) dy dy dy

4 1 2 1 2 3 

~Me~T B~A 
imy (_l)m m > 0- (0) e 3 

<I> (y)= C n m¢n m (Yl)¢n m (Y2) / 1 mn n m n < 01 2 1 2 1 2 (2 TT)1 2 

1/2 0L.I 02! 112 
C 2 [-- -- J n n m /6/

1 2 (01 + Iml )! (02 + I m l )! 

-1 Iml /2 -y o / 2 Iml 

¢ (y ) = [(0 + Im\) ! J y . e J L I I (Y . ),


nJ m 1 J J n . + m J
J 


rAe Lim l (y) - nOIl~HOM~ narepa / 171 j = I 2
nj+m J ' ,. 

c!lYHK~~~ /6/ no B~AY COBnaAa~T C KYIlOHOBCKI-1M I-1 c!lYH K ~I-1RM~ 1-130
Ill-1pOBaHHoro aTOMa BOAopOAa ~ OTIl~4a~TCR Il~Wb OTCYTCTB~eM 3aB~

C~MOCT~ OT (_2E (0»1I2 B aprYMeHTe~, COOT Be TCT s eHHO, B HOPM H

-1
In om > = C 10 om > , /6 ;/12 nnm 12 

1 2 

nOCKOIlbKY onepaTOp~ L46 1-1 L 35 onpeAeIleHbl Ha c!lYHK~I-1RX /6/ / Ha~6o
Ilee n poc TblM o6pa 30M: 

L461 °1"2 m >=I:12[(01 + Iml) lo l -102 m > + (01 +1)lo 1+10
2

m > + 

+(°2+ Iml ) lo l o 2 -1m > +(02+ 1)10102 + 1m > ], 

/7/
L35 1°1 °2 m> = 112[-(° 1 + Iml ) 101 - 10 2m> - (° + 1 ) 1° + 10 

2m> + 1 1 

+ (°2 + Iml ) 1°1°2 -1m > + (02 + 1) 10 102 + 1m > J. 

np~MeH~M Tenepb c!lopMaIl~3M rpynnbl 0/4,2/ K 3aAa4e 0 BOAOPOAO
nOA06HOM aTOMe B nOlle T04e4Horo pa3pRAa. nYCTb aTOM C 3apRAOM 

RApa Za /3AeCb~ Aallee ~cnOIlb3Y~TCR aTOMH~e eA~H~~~/ HaxOA~TCR 
B nOlle 3apRAa Zb' pacnOIlo~eHHOM Ha 60IlbweM, no cpaBHeHI-1~ C pa3

MepaM~ aTOMa, paCCTORHl-11-1 R. TorAa ypaBHeH~e WpeA~Hrepa B~rIlRA~T 

CIleAY~~I-1M 06pa30M /OCb X3 HanpaBIleHa OT Zb K Za/: 

-+2 -. ---fo 

11 12 P - Za I r - Z b I I R + r I + Z a Z b I R - E I I 'I' > = 0, 

/8/ 
-+2 -1 k-l k-l 

11:12 P - Z I r + Z Zb / R - Zb ~ R r P (x Ir) (-I) -E II 'I' > = O. 
a a k= 1 k-1 3 

PeWeHl-1e /8/ ~~eM B BI-1Ae: 

E E(O ) + ~ E(k) R -k, 'I' 'I' (0) + ~ 'I' (k)R-k 
/9/

k =1 n 1 n 2m k =1 
(0) 2 2. (0)

rAe E = -Za 1(20), 'I' - COOTseTCTBeHHO :)Hepr~R ~ HOpM~poBaHn n m
l 2 

HaR BOIlHOBaR c!lYHK~~R HeB03My~eHHo~ 3aAa4~. ~OMHO~~M Tenepb /8/ 
Ha r 1-1 nepen~weM ypaBHeH~e B COOTBeTCTBH~ C onpeAeIleH~RMI-1 /9/: 

11 / 2rp2 - Z a - rE(O) - ~ V (k) (x ' r)R-k 11'1'> = O. /10/3 
k= 1 

3AeCb 

(k) (k) k-l 
V (x 3 ,r)=E r + Z b (-I) rP _ (x / r), k~2

k 1 3 

POB04 HOM MHO~HTeIle C n m' KOTOP~~ onpeAeIlReTCR YCIlOBHeM /3/. " (1) (1)n 1 2 V (X 3, r) = E r - (Za - 1) Zbr. 
3TO 06CTORTeIlbCTBO CHIlbHO ynp~aeT nOCTpoeH~e cxeM~ Teop~~ B03

My~eH~~ Ha OCHOB e 6a3Hca /4/, /6/. DOllee YA06H~MH AIlR B~4 ~CIle
H~~, OAHaKO, OKa3~Ba~TCR HeHopM~pOBaHH~e c!lYHK~H~: ~aIlee npO~3BeAeM YH~TapHoe npeo6pa30BaH l-1e: 

<1>= exp(i8L )'I' =: U'I', th e = (1 + 2E (0» 1 (1 _ 2E (0) ) 
45 /11/

2 
3 



-1 (0) 1/ 2 HeHHi1 /13/:11 BOcnoflb3yeMc fl COOTHOWeH~fl M~ U XkU = (-2E ) X k , r = L 56-L46 , 
~2 . 

Xa = La5 - L 45 ' 1l2rp = 112 (L 56 + L 46 )· TorAa ypaBHeH~e /10/ (k) (k ) 
(s-rt).b I st >= f 1st > , -k,:ss, t,:s k . /15/np~H~MaeT B ~A: st st 

Z 1 PaCCMOTpHM ypaBHeHHe /15/ npH k = 1, s = t = 0:I L, ____a___ - ------ L R-kV (k) ( ~5 - :~1..__ 
.,6 (0) 112 • (0) 1/2 k=1 (_2E(0) )112 ' (1) n 2 (1)

(-2E) (-2E) 1'00 100 > =(-)IE -(Z -1)Zb!(L -L )100>=Z a 56 46 
L56 - L 46 a 
------) 1 1<11 > = O. /12/ /16/I
(_2E(0) ) 112 n 2 ( 1) n 2 ( 1) 

=(-) IE -(Z ,-I)ZbiL 100 >= (-)!E -(Z -1)Zbln IOO>= O,
HCnOflb3Yfl AflA <II npeACTa BneH~e /9/ ~ co6~paA B /12/ 4fleHbi npH Z a a 56 Z a a 

OA~HaKOBbIX CTeneHflX R, nOflY4a eM CHC TeMY HeOAHopOAHblX ypaBHe

H~i1: OTC~Aa cpa3y nOnY4aeM: 
- (0) Z - (0) - (0)

L(n) I <II >,; IL ___a__ ll<ll > =(L -n) I<II >= 0 (1) (1) (1) 
o 0 m 56 (0) 112 0 0 m 56 n n m E =(Za -1 )Zb' V co 0, b's t '" O. /17/1 2 (-2E) 1 2 1 2 

. . . . . . . . . . . . . . . . . /13/ 
B~4HCJ1eHHe nOnpaBOK 6oJ1ee BWCOKoro nopAAKa TaKIKe He Bbl3b1BaeT 

(k) 1 (k) L35 - L"4 L56 - L 46 - (0) np HH 4 HnHaJ1bHb1X TPYAHocTei1. Aei1cTB I1TenbHO, C Y4eTOM /11/ J1er KO 

L(n) I <II > = [V ( ___1<._, ------ )1<11 > + 
 YBHAeTb 4TO l' (k) J1HHei1Ho 3aBHCHT OT E(P) 1 < p < k 1-1 a () b (f+ 1), st , _ _ s-s ' st

(_2E(0») 1/2 (_2E(0) )1/2 (_2E (0) )112 n 1n 2 m 1_< e ~ k-3. 3TO n03S0J1fleT nonY4HT b nonpaBKY k nopAAKa K 3Heprl-11'1 
H3 J1HHei1Horo no E(k) ypaBHeHHA:

+ ~ V(k-P) (~2--:._L3L, L56 - L46 ) I <II(P) > 1 ", f (k). 

P= 1 (_2E(0) ) 112 (-2E (0) ) 112 f(k) =; f(k)(E(P) 1 < p < k b (f+ 1) ace), 1 < f < k _ 3 ) = O. 
00 00 '- - ' st 's-s - ' - /1 8 

np~HI1MaA BO BH ~MaH~e COOTHoweH~e /7 / ~ non~HOM~aflbHbli1 BHA V (k ) , (k)
nOCJ1e 3Toro HaxoAHM b st :pa3flO)l(~M npaBble 4ac T~ I' (k) ~ nonpaBK~ <p(k)_no HeHopM~pOBaHHbIM 

COCTOAH~AM 1st > '" In + S n + tm > C , I <P(O) >;: 100>; (k) -1 .(k) (p) (E) (e)1 2 0ln2m n 1n 2m b =(s+t) t (E ,1<p<k,a ,b ,1<f<k-2). /19/
st st - - s- S 5t - 

(k) k k (k) 1 (k) Lab - L34 (k+l) (k+I) (k-l) 
I' L L f ist > = ------1 V (------- L 56 - ~_~~_) I 00> + nOCKOJ1bKY f _ He 3aBHCHT OT E , a s--s HaXOAI-1M 1'13 ypasHeH I1A: s s 


s~k ~k (-2E (0») 112 (-2E (0) ) 1/2

Sl ' --~) 1/2 

(k + 1) (p) (f ) ( f)(-2E ) /14/ 
l' (E, 1 .$ P < k, b t ' a , 1 d :0; k - 1) = o. /2 0/s-s - s s-s _. 


k-l (k-p) L35-La4 L 56 - L 46 ~ (p ) P, ~ (p) , 

(k - 1)-"---- ) [L a Is -- s > + L L b 5t 1st> ]+ L V (--(0)1/2 ' TaKI'1M 06pa30M, B (k + 1) nopAAKe Mbl CHa4aJ1a onpeAenAeM a s s ' nOTOM(_2E(0» 1/2 s=-p s-s t=-ps~pIFI (-2E) nOCJ1eAOBaTeflbHO E (k+ l), b ~\+ 1). HTaK, HaXOIKAeH~e nonpas~K C no 

(k) k MO~b~ J1 ~Hei1H blx ypaB HeH I-1i1 / 18/- / 2 0/ CBOA~T CA B KaIKAOM nopAAKe<p(k) ;: <II(k)(a)+ <II(k)(b) = ~ ~ b (k) 1 st > , as_s ls -s > + L - st K 4HCTO anre6paH4ecKoi1 npo4eAype . HCn0J1b 3YA cxeMY / 18/-/20/ AO 
s=-k s=-k t = -k 4 nopAAKa no R- 1

,nonY4aeM BOJ1HOBbie $Y H K 4~ 1-1 BnJ10 Tb AO 2 nopAAKa 
BKJ1~4 ~TeflbHO:(k)

rAe <II ~) - nonpa BKa k-ro nopAAKa, KOTop aA $OpMHpyeT npaBl1flb
HY~ $Y HK4H~ HyneBoro /T.e. He 3aBHCA~ero OT Zb/ npH6flHIKeHI1fl a O ) =-1/2(n/Z )(n +l)(n +Iml ) 

1-1 a 1 2' 
(O,k) - (0) k -p , (p) 

<II = <II + L R <p (a) AflA o nepa Topa B03My~eH I'1 A BnnOT b 
a(2) = 1/2(n / Z )2(n + l)(n + Iml)(l + n - n ) 


1 2 1 2 p= 1 k + 2 _p (p) (k) 1- 1 a 1 2 1 2 

AO k + 2 no pflAKa V (k + 2) = L R V ' . nOABne Hl-1e 4neHa <l> (a ) 


p=I a~~)2 = 1/ 8(n/Z a)2 (n 1 + l)(n I + 2)(n 2 + !ml ) (n 2 + Iml - 1) 

o6fl3aHo KYflOHOBY BblpO)l(Ae HI1~ co6cTBe HHbix $YHK4 1-1C1 B CJ10 e , n = 


n 1 + n 2 + Iml + 1. Y41-1TblBafl opTOrOHaJ1b HOCT b $YHK41-1 i1 1 st > (2) 3 


nnm oum ' 

= -1./8 Zb (nlZ ) (n 1 + 1) (n + 2)
B CMblCJ1e /3/, a TaKIKe L(n) lst >= (8 + t)lst > , nepen l'1WeM CI-ICTel~Y ypaB-; 

b 20 a I 

4 5 



(2) 3 

b 10 1/ 4 Zb (o/Z a) [2( 2 0 1 + 2 + Iml ) - 3(0 O )] (0 + 1)
1 -

2 1 
( 2) 3 


b -10 + Iml - 3(0 - 0 )] (0 + Iml ) 
= -114 Z (0 .1 Z ) [2(20
b a 1 1 2 1 

(2) 3 

b = 1I8Z b (0 / Za) (0 1 + Iml )(o 1 + Iml + 1).
-20 

OCTaBw~eCR 7 K03$$~~~eHToB nonY4a~TCR C T04HOCTb~ AO 3HaKa 

3aMeHOH 0 1 ...-, O 2: 


(1) (1) (2) (2) 	 (2) (2)
3_ = -a1_ 1(01 --.02 ) , = a _ (ol .-. O ), b =-b (01- 02) ' 11 	 a_ss s s 2 05 sO 

- (0)Ecn~ nOAeHCTBOBaTb Tenepb Ha nonY4eHHY~ $YHK~~~ ~ = ~n n m+ 
- 1 2 

+ R-l~(1) + R-2~ (2) MaCWTa6HbiM npeo6pa30BaH~eM, o6paTHbiM /11/, 
TO nonY4~M: 

1/2 (0) - 1 ( 1) (0)

1JI=(Za 10)exp(-ieL45)~ = 'lin n m + R ~ a IJI + 


1 2 
 5=-1 5- 5 n1+5n 2 -5m 

2 	 -2 2 2 /23/+ R-2 a(2) 'I' ( 0) 	 b(2) 'I' (0)~ 	 + R ~ ~n+s n - sm 6=- 2 
s- s 	

5 t n 1+ 5 n 2 + tm1 2 s = -2 t = - 2 
rAe 


3/2 Z
'I' (0) Z	 ... Za Za ) a ) 
n + tm ( .::a. y ) = ---- C n n m ¢ n + 5 m (- y 1 ¢ n + tm (- y 2 n 1+ s 

2 o 02 12 1 0 2 0 

imY3 {(_l)me • m > 0 

(2")112 I 1. m S 0 

(0 ) 
/o603Ha4eH~R Te M<e, 4TO ~ B 16//. np~4eM 'I' n + s n + t m COBna

1 2
Aa~T C T04HOCTb~ AO HOPM~pOBK~ C napa60n~4eCK~M~ ~YHK4~RM~ KY
nOHOBOH 3aAa4~ C HOBbiM 3apRAOMZ* = Za(o + S + t ) / o ~ C rnaBHblM 
KBaHTOBbiM 4~cnoM 0* = 0 + S + t /CM. /9//. 

OTHopM~pyeM Tenepb /23/ C T04HOCTb~ AO 4neHOB R- 2 : 

(0) -2 2 2 (2) (0)

'I' ='1' l1-R I ~ ~ b ('I' 

(0) 

I IJI )+norm n 1n2 m 5~ 2t = -2 5t n1n2 m n1+ 8 n2+ tm 

+ 1.121 (a (1) C IC )2 + (a O ) C I C ~lli"24/
1-1 n 1n2 m n + ln -lm -11 n n m n -ln +1

1 2	 1 2 1 2 

-1 1 ( 1) (0 ) -2 2 (2) (0) +R ~ a s _ s 'I' n + 6 n - sm + R ~ a s -slJln +s n_ s m 5~1 1 2 s=-2 1 2 

-2 2 2 ( 2 ) (0 ) 
+ R ~ ~ b s t 'I' n 1 + s n 2 + tm . 

8=-2 t=- 2 

6 

np~ 3TOM ycnoB~e opTorOHanbHOCT~ 

('1'(0) 1'1' (0) ) = [d 3ylJl(0). (~y)IJI (O ) (!:.::..y) = 

n n m n + s n +tm n n m 0 n + sn +tm o. 


1	 2 1 2 1 2 1 2 

-1 
= 0 <0 0 m i L - L I 0 + S 0 + tm > = a a• 1 2 56 46 1 2 sO to 

BbinonHReTCR TonbKO np~ Z* = Z • T. e. np~ S + t = O. Y4~TbIBaR, 4TO 
E ( 2 ) = (3 / 2) Zb (0 IZa)(o 1 - O ), a aTaKM<e2

2 2 b(2) (0) (0 ) . _ _ .L -R. 2 (2) 
~ ~ st ('lin n m l lJln +s n + tm) - ( ) E • 


s=-2 t =-2 1 2 1 2 2 Za 


OKOH4aTenbHO nonY4aeM: 
( 0) -2 2

'I' = 'I' [1 - 1/8 R (0 Z) 1(0 + 1)(0 +I mj)(o + lml+ 1)0 + 
norm n 1 n

2
m 	 a 1 2 1 2 

-1 1 (1) (0)
+0 (0 + 1)(0 +\ mi) (o + lml +1 ) l] + R ~ a 'I' /25/1 2 1 2 	 5= -1 s-s n 1+5n 2-sm 

- 2 2 (2 ) '1'(0) + R- 2 2 2 
b ( 2) 'I' ( 0)

+ R ~ a I~ ~ + 
s- s n +5n -5m 	 5 t n 1+ s n 2 + tm 

5 ~2 1 2 s~2 t= -2 

+ 	 l... (..1L )2E (2 ) 'I' ( 0 ) l. 

2 Za n 1n 2m 


OTMeT~M, 4TO nocneAH~H 4neH B /25/ OTBe4aeT n~He~HO~ no HanpR
M<eHHOCT~ 3neKTp~4eCKoro nonR ZbR-2 wTapKoBcKOH nonpaBKe K BOAO
pOAonoAo6Ho~ BonHOBO~ ¢YHK4~~: 

-2 2 2 (2) (0) 1 0 2 (2) (0)
R I ~ ~ b 'I' + - (- ) E 'I' 

s~2 t =-2 n 1+ s n2+ tm 2 Z n I n 2 m 
a 

( '1' (0) I 1'1' (0) ) 

_ Z b _n~m_~n'ln~~ IJI ( ~ ) , 

- ;; n;n' E (O) ._ E ( ~ ) n 1 n 2m 

n n 

OCTaBw~eCR cnaraeMble onpeAenR~T BonHoBY~ ¢YHK4~~ HyneBoro np~
6n~M<eH~R C y4eToM KBaAPynonbHorO ~ oKTynonbHorO B3a~MOAe~C TB~~. 

TaK~M 06pa30M, Mbl nOKa3an~, 4TO RBHoe ~cnonb 30BaH~e A~Ha

M~ 4eCKOH rpynnbl KynoHoBcKO~ 3aAa4~ 0/4,2/ n03BonReT nonY4aTb 
npOCTble pa3nOM<eH~R no CTeneHRM R-

1 
AnR BOAopoAonoAo6Horo aTOMa 

B none T04e4Horo 3apRAa. np~ 3TOM TonbKO nonpaBK~ Hyn e Boro 
np~6n~M<eH~R COAepM<aT KynoHoBcK~e $YHK4~~ HeBo3My~eHHoro aTOMa 
C $~Kc~pOBaHHblM rnaBHblM KBaHTOBbiM 4~cnOM o . OCTanbHble nonpaBK~ 
Bblpa M<a~TCR, B OTn~4~e OT 06b14HOH c xeMbi Teop~~ B03My~eH~H P3neR
WpeA~Hrepa, 4epe3 KOHe4Hoe 4~cno MOA~$~4~poBaHHblx KynoHoa c K~X 
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~YHK4HH, OTBe4a~HX H3MeHeHHOMY 3apflAY flApa aTOMa. YKa3aHHblH 
~OpManH3M MO~eT 6~Tb HCnOnb30BaH Anfl n~6oro APyroro B03My~eHHfl, 
HMe~erO nOnHHOMHanbH~H BHA. 

B 3aKn~4eHHe aBTOp~ 6narOAapflT A.6exnepa, ~.H.~eMKOBa, 
H.B.KoMapOBa, n.H.nOHOMapeBa, r.c.norOCflHa, E. A.ConOBbeBa, 
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PYKOnHcb nocTynHna B 1-13AaTenbcKHH OTAen 
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BHHHUKHA C.H., K~OMQeB M.B. P4-85-250 
TeopHR BosM~eHHA ARK BOAopOAonoAo6Horo aTOMa 
B none TOqeqHOrO sapRAa Ha oCHoBe rpynnw 0/4,2/ 

Ha oCHoBe rpynnw 0/4,2/ np8ARo.eHa anre6pa~ecxaR CX8Ma 
TeopHH B03~eHHA , nOSBOnRMQaR HaXOAHTb 3Hepra» H BonHOBwe 
~YHXQHH CBRsaHHWX COCTORHHA BOAopoAonoAo6Horo aToMa B none 
TOqeqHOrO sapRAa, YAaneHHoro Ha paCCToRHHe a»l.lloxasaHo. 
qTO B Xa.AOM nopRAxe no a- l nonpaBxa x BOnROBOA ~YHXQHH 
Bwpa.aeTCR qepes KOHeqHOe qHcnO xynoHoBcxHX ~YHK~ AHcxpeT
Horo cneKTpa C MOAH~HQHPOBaHHYM sapRAoM. ~R nepBoA H BTOpoA 
nonpaBox nonyqeHW npOCTYe aHanH~eCXHe Bypa.eHHR. 

Pa60T8 BWDonHeHa B na60paToPHH TeOpeTHqeCKOA ~SHXH OHHH 

DpenpHHT Oe....-HeBBoro HBC".TYT. uePIaIK Hcen~o"""'. ,ayCSHa 1985 

nepeBoA T.~.~YM6paAc 

Vinitsky S.I., Kadomtsev M.B. P4-85-250 
Perturbation Theory Within the Group 0/4.2/ 
for a Hydrogen- Like Atom in the Charge Field 

In t he group 0/4.2/ an algebraic scheme of perturbation 
theory is proposed which enables one to find the energy and 
wave func t ions of bound states of a hydrogen-like atom in the 
field of the point charge placed at large distance a. It is 
shown that i n each order of a- l the correction to the wave 
function is expressed through a finite number of Coulomb 
functions of t he discrete spectrum with a modi fied charge . 
Simple analytical expressions are obtained f or the first 
and second corrections. 

The investigation has been performed at the Labor atory 
of Theoretical Physics, J INR. 
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