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BBE/1EHHE 

KaK H38ecTHO, S ypasHeHHH WpeAHHrepa AIlR AByxMepHoro aTOMa 
BOAopOAa /AAB/ nepeMeHH~e pa3AenR~TcR a nOIlRPH~x /ll . na pa60nH 
4eCKHx /21 H 3IlIlHnTH4eCKHX KooPAHHaTax 13/. nPH AaHHO~ 3HeprHH 3TH 
peweliHR, HllH 6a3HC~, MorYT 6~Tb pa3no~eH~ APyr nO APyry. 3HaHHe 
TaKHX Me*6a3HCH~X pa3no~eHH~ cy~ecTaeHHO 06ner4aeT aBAa4Y 8~
4HcneHHR MaTpH4H~X 3neMeHTOB, B KOTOp~X Ha4anbHoe H KOHe4Hoe 
COCTORHHR 3aAaH~ B BHAe pa3IlH4H~X 6a3Hcoe. 

B 06naCTH AHCKpeT Horo c neKTpa B3a~MH~e c aR SH Me~y YKBaa H
/4 7/H~MH B~we TpeMR 6aSHcaMH YCTaHOBneH~ B pa60Tax - . 

~nR nOIlHoro peweHHR np06neM~ Me*6a3HCH~X paa1l0*eHHH B AAB 
He06xoAHMO TaK*e HccneAOBaTb 06nac Tb Henpep~BHoro cneKTpa *. 
B HacToR~e~ pa60Te AenaeTCR nepB~~ war B 3TOM HanpasneHHH, 
a HMeHHO: Ha~AeHo pa3no*eHHe napa601lH4eCKOro 6a3Hca no nonRp
HOM Y H 06paTHoe eMY pa3no*eHHe. B §1 npHBOARTCR ~opMyn~, onpe 
AenR~~He 3TH ABa 6aSHca, B §2 nOIlY4eHO pa31l0~eHHe pe3ep~OPAOB 

CKoro 6aaHc a no nonRpHOMY, B §3 - pa3no~eHHe o6~ero na pa60llH
4eCKoro 6aSHca no nonRpHOMY, B §4 - pa3no*e HHe nOIlRpHOrO 6 a3Hca 
no napa60IlH4eCKOHY, B §§5 H 6 - co r nacoeaHHOCTb paSllo*eHHH B He
npep~BHOM ~ AHC KpeTH~X c ne KTpa x . 

§ 1. GA3HCbI 

B aTOMHO~ CHCTeMe eAHHH~ (1i = ~ = e = I , k _ ~, E > 0) no

nRpH~H H napa6onH4ecKH~ 6a3HC~ ~AB ~Me~T B~A 

.Im ¢1 je ikr e'l'km (r, ¢) = ~m (-2ikr) ~ F(_+ Iml - -,2Iml +1, _2ikr) --/1/
2 k f2;(2Iml) ! 

2 2 
ik (u + v ) 


q, (;)( ) - C(,) 2 r (''cu>r(') () 
 /2/kf3 U v - kf3· kf3 .,_f3 V 
' 

I I. rAe f3 - napaGoIlj.ot4ecKaR KOHCTaHTa pa3AeneHHR, 

(+)( 1 i ifl- 1 2) (-) 3' if3 3 . 2r f3(z)= zF( - - -L - -, -,-I kZ),rkf3 z)=F(4"- 2k -2k 'T,-itz , 
k 4 2k 2k 2 

? KOOPAHHaT~ B~6paH~ TaK: 

u 2 
 v 2 

x '" r cos rp. y = r Sin f/>; x ... 2- • Y '" uv. 0.$ u <00. - < v < 00 •00 

• '" llnH TpeXl-1epHOro a'fOMa BOAopOAa TaKoe HccneAOBaHHe qaCTHttHO 
6bU10 npoae.o;eHO D patSoTax 18- 10 /. 

I 



OrMerHM ~e, 4TO co6noAeHHe y cnoBHR 

I'I( ,(r. </»"'k (r. </»dv - 2"5(k' - k)8 ,
• m m 	 m m 

06ecne4HsaeTcR KOHCTaHTOH C paSHOHkm , 

C _ <dml ."/2k v'2k I r(.!. + Iml- L) I 	 /3/km 2 k ' 

(. ) 


/ 0 KOHCTaHTax Ck~ 6YAeT CKa3aHO HH*e B §4/ . 

KynoHoBc KaR ¢a3a pacceRHHR onpeAenReTCR 8~pa>teeHHeM 


1 i
51 I 	 - arg r (- + Iml - -). /4/

m 2 k 

Pa36HeHH e napa60n H4ecKoro 6a3Hca Ha Asa nOA6a3Hca OfibAcHAer
CR TeM, 4TO ¢opMa nb Ho napaM (u,v) H ~u. -V)cooTBeTcTByoT OAHH 
H Te >tee AeKa pTOS bi KooPAHHaTbf (x, y): 'I'(U,v)Mo>tCeT 6b1Tb npOH3aeAe
HHeM Aeyx ¢YHK~H~ C AaHHoH 4eTHOCTbn OTHOCHTenbHO HHBCPCHH CBoe
r o aprYMeHTa. 

§2. 	 PA3DO*EHHE nAPA60DH4ECKOr O 6A3HCA 

no nOnRPHOMY /PE3EP~OPAOBCKHA CDY4AA / 


Pe3epcJ)oPAOBCKan s o nHosaR ¢YHK~H n nonY4aeTcR 1013 121 npH /3=.:

= - 1 -.if- J1erKo npOa e pl-ITb, 4TO n pH TaKOM Booope B npCAcnc v ..., OQ 

12/ Ie HHA eKCOM "+11/ C T0 4 HOCT bl() AO xapaKTepHblx Ann Kyno Ho e
CKoro nOJlA J10rapH¢ M"'4eC KHX Io1CKall( eHIo1H ne pexoAHT B cyn(; pn031<1~1<11O 

nnOCKO H H KpyroBo H pa CXOAR~eHC R BOJIH. Bbl6HpaR a MnnHTYAY n aAa~
~eH nnOCKOH BOJlHbI 3a eAHHH~Y t nony4HM 

2 2 
"12k ok!!.........=..! 


. 1 "2' 1 '" "'k (u , v) - - _- r (;r - .!. ). F(.L. 2 ikv I. 

V" k k 


PaCCMOTpHM Tenepb pa3nO>teeHlo1e 

'" k (u . v) -
~ 

l: Wkm"'km Cr . </». 
mz:-"'" 

nOllb SYRCb 0PTOHopHHpyeHocTb lO ¢ YHKllH H a im tP/j2; H npeAB a pHTellbHO 
y 6eAHBwH Cb s paseHCTBe 

2rr 
1 I [ I i 1 . ( - 1m</>- F - --.-.-ikr l- C05</» Jo d</>z

2" 0 2 k 2 

r( 1 	 _ .L + Iml )(2ikr) Iml . 
12" 	 k F ( 2 + Iml - l- . 21ml + 1 . - 2ikr) . 

1 	 . k 
r(- - 1-. )(2 Im\l1 


2 k 

n pHxoAHM K pa311o*eHHn 

2 

D 
" . 	I ml e' I m I 

"'k(u. v) - ~ (t) ---- "'kmlr. </» . 	 /5/ 
m=- v'k 

B KOTOPOM Dlml AaeTC" Bblpa*eH~eM /4/. 
KaK H3secTHo / 4/ , B AJ.1CKpeTHOM cneKTpe pa3no)t(eH"1e napa6011H4e

CKoro 6a3~ca ~AB no nonnpHOMY ~MeeT BHA 
j 

'l'j , lu . v) = l: d!, ( " /2) 'I'Jm(r.</». 	 /6/ 
m... -j 


d j
rAe - Be~eCTaeHHa~ $YHK~HH, CBH3aHHdR C D-$YHK~HeH BH rHepa 
COOTHg'~eHHeM 18 / 0 

J 	 ( (3 ) -IMa J '«(3) -iM'y
DUM ' a, .r = a dMM , e • 

a HHAeKcbI HMemT cneAY~~H~ CMwcn~ 

° 	 D1 + D2 °1 °2 1
J - t = E 

2 2 J 2 lj +2.)2 
2 

(n I' 	 D2 = 0, 1 , 2 , .. J. CaMH fia3HCbt onpeAenRIOTCR Bblpa*eH\o1 AMH 

"'. (r.</» = '" (r.</» = (2~3>,, 2 J (n+ l mll! l2~r)lml o-~ ' x 
Jm nm (n _ Iml )! (2 1m!>! 

e im 4> 
x F(- D T Iml . 21ml T I. 2~r) - 

";2" 
~ 1/ 2 Hn lJi. u)Hn <fiv) _~(U2T V2) 


'1' . (u. v) = '" (u. v) = (_ ) _...l..-- 2 0 2 

Jt 01"2 " 

"l+n2 
/: 	 (~ - yC2E ) .101 3$OPMYflbl111 1 	 2 n 1! n2 ! 

j (2j~)I___d J 	 .(" / 2) = .>:(_::.1,-)J_T_m 
m. - J 2 (j + m)llj - m)! 

nOllaraA j = ..L_ ~ nocne npoCTblX Bbl4HCneHHl1 npHXOAHM K paBeHCTs y 

;6 k \ / 4 jn} i) ..!.. _ 2_ 
e Iml (") k dk 2 (" / 2) . 

I I ; \ i m..!. _L
(_j) m (-I)T - if r("k) . 2 k 

"13 KOToporo clleAyeT, 4TO pa3flO)t(eHHe 15/ RSflRe TCR aHanJ.1 TH4eCKHM 
npOAon*eHH eM /61 B 05nac Tb E > 0 I npH AallbHeHweM oT6ope peweHH~, 
COOTBeT C TBY~~HX pe3e~oPA08CKOMY cnY4a~/. 

§3. 	 PA3DOJl(EHHE nAPA60m14ECKoro 6A3HCA 

no nOflRPHOMY /05mHA CDY4AA/ 


3 a nHwe M HCKOMoe pa3nO)t(eHHe B 8J.1Ae 
(t) OQ (t ) 

'" {3 (u. v ) - l: W {3 "'k (r . </». 	 /7/
k 	 k m m 

m= - oo 
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• 1m</> ~ 
1-1 3 OPTOHOpM~pOBaHHOC TH 41YHKl\.1011o1 e IV2rr. 06pa~eHHA 8 HYIlb np.., 
s + t < I m I , 5 + t + 1 < I m I HHTerpanOB 

217 8 ~ -lmrP1 f (1 • cos</» (I - cos</». d</>A:, 
12" 0 

B m 
2" t'J t -imq,

=_1_ f (I • cos </» (I - cos </» sin </> e d '" 0' r;;- 0 
V 2" 

H 1013 paseHCTB 

Am 
Iml-o j2;; 01 m 


~ (_I) Jl ~l sgnm . A 

8. lml - o 21ml' • . 1 .. 1- 1- 0 5,lml -8 

/sgn - 3HaKosan 41YHKl\.HA/ nacne HeKOTOp~X BW4HcneHHH nonY4HM 
1 

e (.) a, - - I m I , - Iml 

(. ) Iml k(3 2 


Wk(3 '= (_I) >/2 " c(b) lml sF 2 I I 
 ,}.
km _ , _ _ Iml - b 

2 21 
(- ) 11 

(-) Iml-I - e k(3 I 2" +a' "2- -Iml,-I-Iml 

W (3 ~ (_ I ) my2 " - (- • b ) F 


k e 2 1",1.13 2 3 3km -, - - Iml - b 
2 2 l1 

3AeCb HcnOIlb30BaHW o603Ha4eHHA laF2 - 06~eHHaA rHnepreoMeT

pH 4ec KaA $YHKl\.H A/ 


a =.!.. + .J.... (I + (3 ), b = .!.. _ .J.... (1_ (3 ) (a) = rea + 0)
4 2 k 4 2k 'n~' , 

Y4 &.t Tbls an illopMyny /121 

F{a, b, C r (d) r (d -a-b) {a,b,r - cII} I } 
S 2 ~ sF2 I + 

d, r red _ a) r(d _ b) a + b - d + I, r . 
181 

r(d)rmr(H b - d)r (d +r a b c) F { d -a,d-b,d+r_a-b - cl } 
3 2 1 • 

r(a) r(b) r(r-c) r(d + r - a -b ) d-a-b + q. d+ f-a- b 
HMeeM (+ )

(+ ) Iml e kE! _ a , I ml, - I ml 

Wktlm= (-I) r.._ V2W (3+b)lml F2 I I I I 


3 112, a + b 


(- )
(_ ) ""1-1 e ktl _ 112+a,I+lml,I-lml 

Wktl.;=C-I ) e my2w(I+3+b) F21 II I 
km Im l-1 3 3/2 ,1 +&+b. 

nonY4eHHwe !llopMynw nOI1HOCTb~ pewa~T np06neMY nepexOAa OT 

Kyno HoBc Ko ro napa60I1H4eCKOro 6a3Hca nAB K nOIlApHOMY B Henpe

PblS HOM c neKTpe . 


4 

fiPH Re (a + a + 1) > 0 , Re (a + f3 + 1) > 0 c npaseAllHBO TO>K.qeCTBO 

-N , N+2a+2 tl +I, _ a+al} 1 .2&+o+f3t l N I 
F { (3 I (3 2 I =(- ) --- ~--. 

32 a + + ,a + - a 2 r(. +(3+N+ I)r Ca+o+I) 

f\2a_ N - a - (3 + I) rC2a +N +a + (3+2)J CI _ x)>+(3 CI + x)&+O P :+(3 ,a+(3(X) dX , 

l'(2a - a - (3+ I)rCa+(3+ I) - 1 

Y,Y
B KOTOPOM MO*HQ y6eAMTbcR n pRMo~ nposepKoH / P (x) - non~ HOM 
~Ko6~/ . 0 

n Ollb3YRCb 3TIo1M TOlKAeCTBOM YI 3aMe'-laR , 4TO / 131 

I 1 


P - 2" -2'( "') (21ml - I ) II '" 

COS,+, ""' COS m't'. 

Iml (21m!>!! 


1 1 

2 sin m cpPI I '2 (cos</» = 2 C2 1ml - I) !I 

m - I C2 1ml ) 11 sin </> 


npHXOAHM K HH TerpanbH~M npeAc TasneHHRM 

e (+ ) r. _. -b 
W(+) = 2&+bj2;,:J,J}, r (I+ lml- a _ b) f( l - c05</» CI+cos </» cos m</>d</> 

k (3m ekm r (~_a)r(~_b)o / 9/ 
2 2 

e(- ) "-' -b 
W (- ) 2>+1>- 1 /2w ~ rtl + lml-a - b) f (l-cos </» (1 .oos </» sinm<Pd¢ . 

,(3 m~ C ~m ['(I _ a) r(1 - b) 0 

/ 10/ 

§4. HEKOTOPblE CnEIlCT BH~ 

a. napa60 IH<1 4 eC KHe HOPMIo1po Bo 4H bl e KOHCT a HT bI C k 

(1)
/3 ' TaK KaK 6a

3HC b! ""~~ ( u. v) "'" 'P~~ (u . v) HMetOT pa3H YJO 4 e T H OC T b no ne peMeHHoH 

v, T O 


(+ ) 
of d u __ f dvC u 2 + v2) 'I", "(3(±)" Cu , v ) '1'.(3 Cu , v) - O. 

fiYAe M c4HTa Tb , 4 TO Bbi n Oll HR eTC R y Cllo Blo1 e Op TO HOpMHpOSaHHQCTIo1 

- 2 '" (,) (d
f d u _f d v (u +V ) 'I' ; '(3"( u, v) 'l'k (3 ( u , v)= 2 " o( k ' -k)O((3"- (3) . o _ 

( , )
Ha R3b1K e Ko 34>q,HlI.lo1 e HTOB W k {3 BblnHc aHHble ¢ opMynbl npHHHMa~T BHA 

5 
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co*(±)w(+) 0 B nonRpHoH~HOPMHPOB04HOH KOHCTaHTe Ckm H COOTHOWeHJ.1eM /8/ nacne 
l: WkfJ'm k{3m - • /11/ (w(t»* +w(')m =_(10;1 HeKOTOp~X S~4HcneHHH npHXOAHM K CBOHCTBY 

kf3m • - kf3m' 
N 

l: W*(t! wIt) _ ~(fJ' - (3). 
mE_CO kf3 m kf3m /12/ §5. corflACOBAHHOCTb PA3flO~EHHA /7/ H /6/ 

nepeXOAR B /7/ K AHCKpeTHOMY cneKTPY, T.e . coaepwaA 3aMeH~COOTHoweHHe /12/ H HHTerpanbH~e npeACTaaneHHR /9/ H /10/ no
3BonR~T B~4Hcn~Tb napa60n~4eCK~e HOPM~pos04H~e KOHCTaHT~ C~~. 

I -I I' 0 l ' nAeHcTB~TenbHo, ~cnonbSYR ~opMyn~ k~ilkl =i(D+2) d A, - - .L(I + (3)~ _::1- - _ ..L(I-{3) ~ _::.gJ 
 4 2k 2 • 4 2k 2 
~ ~ 

l: cosm4>cos m4>'_ '~(4)' - 4». l: s1nm4>slnm4>'- '~(4)' - 4» 
m-_ /n1 loot De ....eTHbi H HeoTpHu,aTenbHbI AnR 'fJ<+)/,ro-

(-. ~ 4> ' - 4> S ' ) 
3 i ( f3 0 1 I 3 i D2 I
-4 - - 1+ ) ~ - - + -, - - -(1- (3) ~ - - + " _ cos -e )+(f3 - fJ' ) 2k 2 2 4 2k 2 2 

f ~(l 2'k6(f3-fJ'). ( cos4> - thv). 
o s1n4> I + cos 4> (- )

/n 1 H O2 He4eTHbi H HeOTpH4aTenbHbI AnR 'II /, loot Y4J.o1TblBa fi /8/ 
nonY4HM H HHTerpanbHoe npeACTasneHHe K03~HUHeHTOB Kne6wa- rOPAoHa /111 

c(+) •• /2k I i if3 I i if3 6 f3 Mab e ) J<.I r(- + - + _)r(_ + - - -)1 . /13/ ccy _ Y,a+ (a+a)!(b-f3)!(c+y)!(c_y)I(2~•f3 4 2k 2k 4 2k 2k 
(a + b - c) I (e - b + a) I (c - a + (3)! (a - a) I (b + (3)!2.y; aabf3 

H • '/2k 3 . i f3 3 i i f3 -a - b + c, - a + a, -b - f3- -- 1n - + _1_ + - ) r(_ + - - - W /14/Ckf3 F•y" 4 2k 2k 4 2k 2k 3 • I} ,{ 
-a+c-f3+1, -b+c+a+l 

5. Pa3no*eH~e nOfl RpHoro 5a 3~ca AAB no na pa50n~4ecKoMY . H3 
HHTerpanbH~X n peAc TaBneH~H /9/ ~ /10/ H ~opMyn~ (a + b - e l! (a - b - c)! (b - a + e)!

6 (abc) • [If3 
(a + b + c + 1)1it (l - cos4» (I + cos4>' !...12kd f3 = 2.k8(v' _ v) 

nonY4HM 
-~ (I + cos4» (I - cos4>') 

" B~BOAR TCR ycnoBHR 'I' (u,v) - l: W* 'IIom(r, 4», 117/
"1 h2 m::. -n 111 h2m 

j w* (t ) , W(t) d f3 = .:. ( 8 , ± ~, 1. 
kf3 m kf3 m 2 mm m . -m' /15/ r Ae 

n+~ 
I +(_I) " 1 +1_<_1)"1 (_I) 2 

3TH ycnoBHR n03BonR~T cpa3y 3a nHc aT b pa3no*eHHe nOflRpHoro W sgnm I 
"1 n 2 m 

6a 3 Hca no napa60flH4eCKOMY 2 2 y2 
. ~ (+) (+) (-) (-) { Iml-1..-1.'l'km (r. 4» - JlW;f3m'l' kf3 (u. v) + W:f3m'll.f3 (U, v )1 df3 . /16/ C 2 2 1 
-~ 1 n-

n - 2' _ 2... + n 2- n 1 __2 _ .l. _ h 2- n 1 

nOA4epKHeM HeTpHSHanbHOCTb pa3no*eHHR / 16/: aapaHee He 04e 242: 242 '. 
BHAHO, no KaKHM ~ c n eAyeT 
B ~R op rorOHanb HOCTH / 15/ · 

HHTerpH posaTb, 4T05~ 05ecne4HT b ycno
Y4\o1T~Ba A t 4TO, COrnaCHO 1 11 / , 

Ha¥oH e ~ , nOflb3yRC b Be~eCTseHHOC Tb~ napa6on~4 ecKHx HOPMH PO

S04H~X KOHC TaH T /13/ ~ /14/ . RBH~M BHAOM ¢a 30Bo r o MHO*HTenp. 
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2 c cy (_I)a-c+{J j (e + Y)I (J - 2c)l (J_t...!l.L________ x 
aa b{J 2 J + 1 (a - a)l(.+a)l(b-{J)I(b+{J)l(e - y)I(J-2a)I(J..2b)1 

1 b{Jdc-Y 
x J (1_ x)·-a(1 + x) + 1(1_ x)c- y (1 + x)c+ Y I dx 

y_1 	 dx c

/ J ~ 	a + b + e / H 4>opMyny 

(1)lmI J - 21 / 2 Im l 21 ..1-1
T(cosO)~ -0 (I-cosO) d (I - cosO) ~cos l m l 

m Iml 1 Iml 
2 	 r(lml +2) (deosO) 

nonY 4HM 
0+0	 - 1..1 0 , 

(_1 ) 1 1 + (_1) + 1_ (_ 1/ ' W 	 sgnm I x 
" 1 n 2m o 2 2 
, 

nI n1+n"V 2 ~n + Imlll(n - Imlll n 1 °2 - im¢J (~osq,) (sinq,) e d q,. 
on1' n2! /14 /

CpaBHHsaR 3TOT pe3yn bTaT C HH Te rpanb H~M npeACTaeneHH eM 

U + n
1 2d 2 0 ; ° 1+ 02 (nl + n2+lml n 


2!!., 0 1~n'< n 12) s (_ i) 2 _ 2 1 I ( 1+ n: Iml ) I 


n I! n !22 	 < 
1 2i7 n 2 n 1J (sin q,) (cos q,) e - Imq, d q" 

2. 0 
"1 +"2I-1MeeM ° 2 n+-+ Iml n " I 


W = (-1) 2 \1 + (_1) 1 
 1 _ (-11 2 
sgn mid (0/2) . 

" " 	 m ------ +
1 2 	 2 2 ~ 

m, , 	 2 
J J - M J 

HaKOHe~, Hcnonb 3YR caDHe TBD / 11 / d .(0/21= (-l) d M M (n/21 .
MM - • 

np\.1 XOAHM K BblB OAY , 4TO Wntn2m B T04H CCTH c o snaAaeT C K03$¢H

lJ,HeHTOM, peaJ1l.13ytD~HM pa3JlOlt<eHHe /6/. 

§6 . 	 nEPEXOA K AHCKPETHOMY CnEKTPY 
B PA3nOlKEHHH nOnRPHOrO 6A3HCA no nAPA6onH4ECKmlY 

ne pe~AeM B 116/ OT nepeMe HHoH ~ K nepeMeHHo H z: 
1 	 . •

Z~-- _'_ (1 + {J)
4 	 2k 

H BseAeM 0603Ha4eHHR 
2 2 

'kU + v 
- (+ ) I --- 1. 2 1 i I . 2 

. "'kZ (U, v1 = e 2 F(z' "2: -Iku 1F(2 - k - Z' 2" : - lkV 1, 

8 

2 2 
U + v 

- (-) Ik-- 1 3 2. . 3 
"'kz (u,v)~(-4ikuv)e 2 F("2 + z'"2;-iku }F(I - t - z'2 : -ikv ), 

- (_2 ikr11 m I Ikr 1 i . e imq,
'" (,,1»= e F(-+lml-- ,2 Iml+I;-21kr1 --. 

km (21ml>l 2 k ,f2" 
TorAa BMeCTO /16/ nonY4HM 

1 i_+_00O 1 1 4 2k (+) - (+) - (+)
' "'km Cr, 1»= . J Il\ (zlW' zm "'kz (U , v1 + 

1 1 12 nl 1 1
n-+lml-- - --~ 

2 k 4 2k /18/ 
(-) - H H 


+l'k (z)Wkzm "'kZ (u,v) Idz 


r lie 

(+) 1 l' . 
l' k (z) - r (z) r(- - z) r(- -!. - z)r(.L + z)


2 2 k k 


(-) 	 1 . I ' 
l' k (zl = r (I - z) r (- + z) r (1 - .L - z ) r(- + .L + z) , 

2 k 2 k 

- (t ) 
a K031P$HI1HeHT ba Wkzm Aa~TCR B~pa*eHHRMH 

Iml 	 "21 - z,lml, - ImlW(+) _~ yF.r F { I} kzm 2 1 . 3 2 I i i2" r(- + .L)
2 k 2 ' 2"+"k 

- H (_11 Iml - 1 	 1 _ z , 1 + Iml , 1 - I m I imy2" 
W kzm 3 . sF2 3 3 i 1 } 	 •n 2 	 {r(-+.L) - -+ 

2 k 2' 2 k 

Oco6eHHOCTH nOAblHTerpa JlbHOrO Bblpa)t(eHHR B / 18/ n o Z COBnaAa tOT 

c n OJ'lOCaMH 4J,YHKlI.HH f(i~z) lot npe AC T aSJleHbI Ha p HC. 1 H 2. 
PaccMoTpHM HHTerpa Jlbl 

1 IR 
->
4 2k (+)1 1 J r - (k, IJl ,z)dz ,I (1tk,m,R1_ 1 i 20i 

r(2" + Iml-"k ) - --IR 

4 2k 

B KO TOPblX 

(1) (t ) - (.) - (t ) 
f (k, m, z) ~ l' k (zlWkzm "'kz (u, v) . 
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- - -

• • • 

• • • • • • 

ImZ 
C 

-3 -2 -1 0 1/2 :Y2 ~· .. 
• • • 

ReZ . ..· .. x x x :k-Vk 

(+) 
PHC. 1 . nomoca <!>YHKl\HH l\ (z). 

ImZ C 

... -512 -412 -1/2 t t l 2 3 ...-ReZ ·.. ri,1® ® ® • • • • • I • 
(-)

PHc.2. JToruoca 4>YUKIlHH f k (z). 

Coee pw.... H a HallHTH 4eC Koe npOAon*eHlo1e no k B oonaCTb k ... i A + 

+ (a iCn + 1/2) 
-

+ 
1 

(. rAe A > 0, a r HanD H nOJ1Q)t(l.1TellbHO . nplo1 3TOM 

KOHTYP HH TerpHpOBaHH~ npH6nH*aeTC ~ K Be~eCTBeHHOH DCH, a non~

ca 3aHHMa~T nOllO>KeHHR, npeACTaBl1eHH~e Ha pHc.3 H 4. 3aMKHeM 
KOH TYP 9 ae pXHeH nonynllocKoCTH Z H 3anHweM 

(+) 1 2n (+) t
I ( i ~ + , , m, R) ~ --------_ I l: Res f (k, m , __ ) + 


r(-n + Iml +.) ,.0,2 2 


(1) (2)
'R , 


(+) t R (+) t 1 (+) 

+ l: Res f (k, m,-- ) + l: Rese (k,m,-n--) -_ If (k,m,z)dzi . 
\= 2n + 2 2 t= 1,3 2 2m Y
 

R 


211_1
~) 1 ~l t 

I (i~+. , m,R ) _ I l: Res f Ik,m, - 2')+ 

n - Il + Iml + , ) , _ 1.3 


,(3) (4 ) 

R H t 'R (-) t 1 (_) 
+ l: Rese (k,m,-2') + l: Rese (k,m,-n - -)-_ If (k,m,z)dzl. 

t= 2n+ 1 t=2,4 2 21Ti Y
 
R 


(j) 
3Aecb Y - nony o KPY>KHOC T b paA""yc a R , tR - Kpa J.1 HHe neBbfe

R 
no~c~ Ka*Ao ro THna, HaXOAR~HeC R BHYTPH K0HTypa C . npH (~O 


BKnaA~ nocneAHHX Tpex 4neHOB B npeANAY~HX ~oPMYl1aX KOHe4H~ , 
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c 
- n-' -n - 2 -, 0 '12 3/2 5/2 

_. -n- 3/2 - n-'/2 

• •
ReZ 

-If!' • 
(+) 

PHC. 3. nOJDOca ¢lYHKI.J;HH f k (z) Ii KOHTYP HHTerpHPOaaHHH 

np" k -+ i A + €. 

CImzl 

-n- 3t2 n-Y2 312 '/2 /, 2 3 
Ie N 

···-n- 2 -n -, I"'. Re 

-n- V2 

(-) 
P I<C • 4. noruoca <!>YHKUHH f k (z) H KOH TYP HUT e rpHpoB a HHfl 
npH k .... i A + (. 

a nepB~e CYMM~ CTpeMRTC~ K 6ec KoHe4HocT~. BcneAcTBHe CKa 3aH
Ha r o 3aSHCIo1MOCTb QT R B~naAaeT, H HO*HO HanHc aTb 

,It 1 t
2n - r(-+ - )r(n + - - -)

1 l: . {-l)2 2 2 2 2) <+b>.+. , m) = x 

['( -n + Iml + <) 1= 0,2 t
r(I + _) 

2 

t - (f) - (f) 
Xr(- D + - +<)W ,'I' , (u,v) 

2 iA +C.-- .m iA+c, _ _ 
2 

,-1
2 

n l +..!.. )r(n+ 1_..!..)r(.!. -n+!-H)H 1 2n-1 "2 2 2 2 2I (i >. .. ,m)=-- - --- l: ( _ 1) --->< 
r(-n +Iml + <l L= 1,3 1 t)

r (2' + lr 

x W (- ) ~ (-) (u. v). 
iA+l,- ..!., m iA+f • ..L 

2 2 
Y4\o11 Tt-' saR T ene·Pb C BOi1c T BO ra MMa-~yHKu,H M 

['(z) _ ( _1)" r(n + 1 - z) 

r(z - n ) r(l _ z) 

II 



YCTpeMflRA f -+ 0 H nepeXOAR K / 18/ , non yt.4vtM 

rc.l 	 NI 1 N2 
- n-Iml 2n '2 + '2 )r('2 +T) - (+)
'I' A (r, 4» =P) (n-Imllil l: W N x 

, ,m NI=O,2 (NI) (N2) t A, _ ..::..1.. m 
T.I:r 1 2 

NI ""N 2 - (+) 2n-l N I r (1 +-)r(1+-) - (_) - (_) 
x 'I' N (u,v)+ l: (-1) 2 2 . W N 'I' N (u,v)I, 

IA, _ _l N =I,3 N 1-1 N2-1 IA,-_I ,m ,A, __I 
2 I ( _ _ )1(__ )1 2 2 

2 2 

rAe n z (N 1 + N2)/2. _ (1) 

npHMeHRR, Aanee, K K03$~H~HeHTaM W N npeo6pa30eaHHe 
I i.\._.:.:..l.. . In 

2 
/8/ , nepeXOAR OT B~po~eHH~X rHnepreOMeTpH4eCKHX $YHK~H~ K no
flH HQMaM 3 pMHTa, Y4HT~BaR, 4TO 

112 r:--
'1'. A (r , 4»= ( _l_) j<n-1mll\ 'I' (r , 4» ,n,m , ,m 2 AS (n + Iml ) 1 

nocne HeKoTOp~X B~4HcneHHH npHxOAHM K pa3no*eHH~ /17/. 

M~ npH3Ha Ten b H~ r . C. CaaKRHY, n.H. nOHOMape ey, C.H.BHHH~KOMY 
H n. r.MapAoR HY 3a HH Te peCH~e oGc Y*AeHHR . 
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ilaBT HH J1 . C. II AP. 	 P2-84-870 
nBYKMepH~ aTOM BOAopOAa. 

B3aHMHble p a3J]o:.:eHHR 1I0JHlp"0rO H napaOonU4eCKoro 6a911COB 

B HenpepNBHOM cn~KTpe 

B oOnaCTH lIenpcpblUllClro C'IICKTpa II<.1 HAenO pa3J]O)l(em fC napaOo
JlH4 eCKOro 6 a3HCil AnyxMcplloro a TOMB BOAopoA3 no nOnR p J-IOHY 

H o6paTHoe eMY pa3nO)ll(C"lII-lc. npOCnCJKeHa CDR3b Me"+ty :tTHMH p a3

J]o:.:e HHRMH H COOTUCTCTByto1ltHMH JiM pa3nO:lKe HH R.MH D AHC )(peTI-I OM 

cneKTpe. YCTalIORnCII TeopC"THKo-rp yrtnOBOH CMllICn AByxMepHOA K y n o 

HOBC)(oA 4la3bl pal'CE'RIUHI. 

P a 5 0'ra BbmOJlnelia n JJaOopaTOpJlH T eOp e'l'H4eCKOH 4>H3HKH OH JU1 . 

DpenPHHT 06beQKHeHHOrO HHCTHTYT8 RnepHYX HccnenOBaHHA. nY6Ha 1984 

J1epee oA T .~ . ~YM6paAc 

Davtyan L. S. e t a l . 	 PZ-B4-870 
Two-Dimensional Hydrogen Atom. 
Expansions of the r ol ar and Paraboli c Bas es 
in the Continuous Spec trum 

I n the region of continuoas s pec trum we have found the 
expans ions of t he parabo lic basi s of a two-dimens ional hyd
rogen atom ove r t he polar bas i s and the inver s e expans i on . 
We have a l so ana l ysed the connect i on between t hese expansions 
and the corresponding expansions in t he discrete spec trum. 
The group- theoret i cal meaning o f t he two-d imens i onal Coulomb 
scattering phase i s establi shed . 

The inve st i gation has been perf ormed at the Labora t ory 
of Theoretical Physics, JINR . 
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