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I. Bneneaae 

3~aqa 06 o~oMepHoM.aToMe Bo~opo~a ((Mf) , Toe. KBaHTOBOM CWC

TeMe c. raMM'JIbTOHWaHOM de= - 2.1- c/Zoe. - -'- , B03HW1tJIa npn M'3Y'1eHM'H
dx. Ixl 

nosenexaa aToM~ aonopona B CHJIbHOM MarHI1THOM nOJIe o CTponrtl: a.HaJU13 

-IH B ROOp~M'HaTHOM rrpencraanenm: 6bIJI npermpnaar B paõore /1/ o '1'8M 

xe 6bL1I0 ~OKa3aHO .n;Ba cneU;J.iWI{qeCRMX CBOI1CTBa: ai y -111 ne cym,ecTByeT 

HopManbHoro COCTOR:HM'fl c KOHeqHOM 3HeprJ.ietl:, Toe. M'MeeT MeCTO n~eHM'e 

na I.\eHTp; 61 )J;McRpeTHbItl: cnexep IH ,1J;BYKpaTHü BbIpOJK,IJ;eH. IToCJIe.n;Hee 

C.BOMCTBO npOTHBOpeQMT 06~errpM'HflTOMY YTBep~.n;eHwro o HeB~o~eHHOCTM' 

~HCRpeTHoro cnexrpa rrpn o,n;HOMepHOM ~Bl1JKeHY'IM ./2/. MaTeMaTI11leCI{afl npn

lImIa ;rr,BYKpaTHoM BbIpoJK.n;eHI-IOCTH cnexrpa aaxmovaerca B TOM, qTO HYJIM 

BcrJIHOBHX ~yHRU;Mtl: cOBrr~aroT c oco6eHHoCTbID rrOTeHU;MaJIao 3,n;eCb ~~l XOTm~ 

rro.n;qepRHYTb, lITO 3TO BNpOiK)J;eHM'e MOllieT GHTb 06nflCHeHO M' 60JIee npJ.iBh~

HhIM 06pasOM, a I1MeHHO MexaHH3MOM CKpbITOi1 cHMMeTpJ.iM' 0(2) B ;rmCl<peT

HOM cnexrpe , I{ 3TOMY BNBO,ny rrpM'Bo)J;MT MeTo,~, paepaoorammn mORoM /3/ 
rrOJIBeKa Ha3~ )J;JIfl aTOMa Bo.n;opo~a M BO MHorOM onpe,n;eJIMBillM'H 60JIee n03,n;

Hee COCTOflHMe TeOpl-U1 C11CTeM co CKpNTOi1 CHMMeTpl1ett /4/ . 

2. MMrryJIbCHOe npe.n;CTaBJIeHMe 

CTau;M'OHapHhle COCTOflHMfl I H onI1CNBaJOTCfl ypaBHeHMeM lllpe,l~YÍHrepa 

1"Ii=}A-= e= 1..1 

ttrIICX) + 2(E + 1~\)'iJ(X)==O. 11/ 

YMHOJKHM ypasaeaae II I Ha I 'XI 11 COBepIlIJ.1M wypbe- npeoõpaaonanae: 

0'0 

'f"(X) = 
-{ ) e'PXa(f)<lP· 
(2 

-~ 

TOr~a,ytlMTbIBélH cVoPMYJIY /5/
 
'"'"
 

~ ( - i'lx 
21f ) I~ I e ~ x -= ~ p.v. ~a 

~.calitin.úlwíl KHCmyrI 
U~HWX HtC.1!eIABtUa. 

Gc.t5111dOTEKA 



B I{OTOPOM CHMBOJI p. V. illJIeeT CMDICJI rJIaBHOrO 3HatieHIDI, IIpHXO)J;11M R 

HHTerpaJIbHOMy ypaBHeHHID /HHTerpaJI rrO~KMaeTCH B CMHCJIe rJIaBHOrO 3Ha
treHl1.ff/ 

P"" 

L\. p'-ZE a(p')Jf'=-2a(p).
1f ) (p'_P)z /2/ 

-00 

3. ~OROBCRHM ~OpMaJIll3M B )J;HcxpeTHoM crreRTpe 

PaCCMOTpHM 06JIaCTb ,n;llcRpeTHoro crreRTpa /E < O /. 0603HatrllM 
- 2.E trepe3 ~ 2 II rrepemmxeM ypaaaerrae /2/: 

j 
00 

,2. Dz-

L. f +rD2. a{p1 c/p' = - .2 a (f'J. /3/1r (p'_p) 
-.o 

BBe,n;eM Boo6p~aeMoe )J;ByxMepHOe rrpOCTpaHCTBO c ,n;eRapTOBHM~ KOOp,n;H

HaTaMH (7.. ~) H paCCMOTpl1M B HeM OItpylKHOCTb panayca /t c, u;eHTpOM 
B HatIaJIe xoopnaaar /CM. pHC. I/. Ma pnc, I B~HO, trTO 

fJ = P,. t q .!!.. /4/o (J 2. • 
~ 

, Pno. l. reOMeTpn~eORafl RapTRHa OTepeo

rpa~~eORoro npOe~pOBaHHfl B ~ORpeTHOM 

cneicrpa.
--P. 

OTo6paJKeHl1e /4/ nepesonar OCb 'l B orcpYJKHOCTb H Ha3hIBaeTCH-leTepeO

rpa.qJHtIeClcotf rrpOeR~l1etf. C rroMo~bIO /4/ ypaEHeHIDO /3/ MOJKHO rrp~aTb 
CJIe.n;yIO~ B~: 

21f 

~ C 1jf(y>') cf,!' = -ljF(eJ'), /5/
271 J 1- Cbí(!p'-CjJ) 

o 

r,n;e BBe,n;eHO 0603HatreID:le 

2 

lj.JÚ:f) = (p2+ R e
) a. (pJ = ~~ a (p) . /61 

CM _ 

2. 

MCCJIe,I\)'eM ypaBHeHHe /5/. Ha4HeM c lPOpMaJIbHOrO pa3JIOJKeHl1R 

_I_ = ~ C imlf 171 
1-QI10 ~ me 

YMHOJK8.H /7/ na e-;"""Õ(-I-cq1ã) H HHTerpl1pYR no a'<jJ B rtpezte.nax 

( O I 2 7f), JIerRO nOJIYtIl1Tb TpeX1UIeHHoe pexyppeirnroe COOTHOIlleHYí8 

20In 'O = 2C,.,." - Cm ' - 1 - C m'+" , 

aoropce ,BMeCTe c YCJIOBl1eM C-In:=' CI'Y/ npl1BO.IV1T R tPop1i!YJIe 

em = Co - Im/. 

ITo,n;'4epRHeM, tITO 
Z7f 

C cid"c = o } I-CbS( 
o 

dTO''l' l1HT8rpan pacxomrrca. TeM xe xenee , .n;8t10TBYR glOpUlaJIbHO Yí YíCnOJIb
3YR TO]l{.n;eCTBO /5/ 

~ e i YYl 
(L - 21f L. d(~ - 2'ifm) , 

t\fI=-- '-"V\s.-o

YíM8eM 

_1- = Co 27(X cI(O'- 27(rn) - Z [rn I ei""~ . 
-1 - ~o W7.:-"'" n'1=-

Tax KaR ~anbHe~llee MHTerpHpOBaHl1e B I~I rrpOM3BO~HTCR B Cr~[CHe rRaBHO

ro 3Ha'4eHMR, TO Ó t=. 27Tm M lIJI8H, co,n.epii:anJ.l1M pacxonmnyiooa nOCTO

RHHYJO Co' H8 ,líaeT BIOIB,D,a, T. e. 

I 000 

== - Z /h-1/e;1"r1r 
p.v, ,; _CM' 

]')I =- O<) 

:) 



rrO~b3YHCh aToM qoPMY~OH,llerRO rroRasaTb, qTO ypaBHeHlle /5/ HMeeT 

HeTpaBMallhHOe perneHae ~Mllib rrpa YC~OBaa ~ = 1'lnr/, M3 ROToporo noRY
uaerca ,n;acKpeTHbIH cnexrp ,fH ,ycTaHO~eHHli!t1: B /2/ : 

EM =- - 2m
( 

Z ~	 In = OI -t:. ~ ::t:. 2, ... /8/ 

l/I3 /8/ cnenyer xax HaJIHql-'!e n~eHaR na IJ;eHTp, TaR 11 .n;BYRpaTHoe Bhl.P0Ji\.
nenae, <I>YHKIJ;ID11jJ(Y) illvleIOT m.n; 

7Ir{IJ" . ::t:imep
 
1')7 (~) =- C e m: = -I, 2,3~ '" /9/
I 

OTMeTI1M, qTO ypaBHeHae /5/ illIBapI1aHTHO OTHOCl1Te~bHO "cnsar-a" lf __ 
..>f + ,!o 'l..f '- YJ' + Lfo ,qTO, B CBOIO ovepens, rOBopMT o rrpHcy~ei1: 

IH CKphITOt1 CHMMeTpl1l1 o(z.) • 

4.	 BUtJl1CJIeHl1e HOpUHpOBOqHOH nOCToHHHoti B ,n;l1cRpeTHoM 
cneRTpe 

ITOCTOHHHaR B /9/ onpe,n;e~HeTcH 113 ~113vrqeCRoro YC~OBHR HOpMRpOBRl1 

(X) J ~(~) (:t)J = t2D ·, (p) aD (p) c1tJ = da'DP,.'p. '"	 I lo /ro/lo lo 

MS ~PMY~ /6/ 11 /9/c~e,n;yeT, qTO 

~ ~; Q"lC/; P 
U) e"'-o "i17f 

a~ (pJ = c 
o pz -t-R,t. 

Yql1ThIBaR cooTHomeHl1e 

-I 
(?;~ - ;;<) (;,-~-~-o L-0(p2. -1-;;'~J(p2r ;:'~	 ~ 

11 aaaexaa, tiTO 

.r z/
7f

Q 2 C :71e 
~ ..L L r. :r ~(l2C"*) 

p~-I- 2 2i oIf (e 1'0 ro. 
~ 

4 

rrpl1XO,D;l1M R ~OPMYJIe 

1 :±) = c rA,') C(AJ ,1in (íT - T,) ,
f. f. p;.2 -,Poe ~ R. 

IWTOpaR BMeCTe C YCJIOBl1eM /10/ nae-r 

c = V:' (vn) - ~/2 

5. <I>OROBCRI1M ~opManH3M B HerrpephIBHOM crreKTpe 

rrepei~,n;eM R 06CY/K,IJ;eHl1IO nerrpepasaoro cnercrpa / E > O /. BBe,n;eM 
0603HaqeHaR /?, Z = 2E a nepenamex ypasnenne /2/ B BVf,1J;e 

......

-Lf p'/!_;:>.2 afiYJrlf''' = -2Cl0J. /rr/
7T {,P'_p)2 

PaCCMOTpI1M B ,IJ;ByxMepHoM rrpOCTpaHCTBe ("l, ~) rl1rrep6ony 

~1_ 'JZl:;;. Po2, ~ = + /;p2.+ 7z 2. • /I2/ 

Cyu~eCTBYIOT ,IJ;Ba peJKI1Ma crepeor-paóaaecxoro rrpoeLV1pOBaHI1SI, B 3aBI1Cl1MOCTM 

OT aroro p E (-Po ~ ) IDIH P E]- o<S~ -Ao; Po I • 06O3Haql1M nep-I	 C>Q [ 

Byro MS 06JIaCTeí1: -qepes .<J t'n, ,B,!0PYIO - uepee ZJ o'-<.r .)JJrJI P E

EZ)ll1 RapTI1Ha rrpoenapoaanaa ,n;aeTCíI pzc, 2. 06JIaCTh ZJin. oroõpaxaer
CH B BepxHroID BeTBb rllTIepÓO~li /I2/.H3 pl1c. 2 CJIe,n;yeT, -qTO BHe 3aBHCM
MOCTM OT 3HBl\a p cnpasenzaso COOTHOnre1-IM:e 

»: 'I 
J P €:- ZJ·In..p= ff+Po	 /13/ 

Yn;06HO nepeüra K rrep8MeHHot\ IA- / - C>oo <,;ú « O<:) /, T. e. sarra

c.aTb ypasnenae BepxHet'L I'Jffiep6oJIhl B rrapaM8Tp\11IeCKOM BH.~e= 

1. =~ sÁ;U I ~ = Pó ch)A • 

TOI'~a oTo6p~eHHe /13/ npM:MeT KOMTIaRT~H B~: 

5 



= D I-h J!.... P E 'lJ.P ID 2 J 't7. • 1I4/ 

06JIaeTb 2J 0,,1 npeoõpaayerca B HIDKHIOIO BeTEb ranepooaa. BaToM Clf'J

~ae RapTMHa CTepeorp~~eCRoro npoe~MPOBaHMH onpe~eJIHeTCH pMC. 3, M3. 

ROToporo CBff3bCJIe~eT 

P = Po 'Z P E- ~o t /15/
~+Po J U • 

il?opMY.TIli /13/ M/15/ OTJIJ1tléUOTCH TeM, ttTO B nepnoã M3 HIDC t > ~ t a 
'LBO BTOpOi1: ç < - f>o • B II5/ y~o6Ha napaaerpaaanaa / - 00 <. ~ < ~.l

<:e>c:> / 

'1 = Po .5h ~ ~ = -/1, clt~ • 

Ha ff3HKe nepeMeHHoi1: ~ ypaBHeHMe HMmHen BeTER rnrrepdOJIbI HMeeT BK~ 

p = -Pa cllr:- ) p E !Jo,,+- • /16/ 
PRC. 2. OTocp~eHRe oC~acTR 3Ha~eHRil ill.DIY~bC82 

C nOMOI~bIO oTo6paJKeHMM /14/ M1I5/ JIerKO noxaaars , tlTO ypasneaae /11/ p na BepXHIOIO BeTBb rRrrepdOJIbI ~ R._ 12 2 ~ R . 
pacn~aeTcH Ha CMCTeMY ~BYX MHTerpaJIbHHX ypaBHeHMi1:: .. E 

.p. 

J ./I(ftJ ti~' 
,y/,2 }l'-fi 

_~ 2. 

13:>01 ~f' 
C/,2jAl_p 

2... . 

-
f 4T JI{p),

Po 
/17/ 

c:.

f .JJ. f;utJtifi' 
0ÍI2~ 

Z. 

B KOTOpllX 

[ J!:>(}J:J 01fi' 
J ~hZo/ 

-l>e 

41r /3J {ft),
Po 

/18/ 

I, 

tl'~
,I r 

'1. 

.JI(fi):=: a (~ fi 4) 
cÁZ .!f. e 

, 13 tí')~ a f-,f, cf/, f) 
sI, z ,AI 

2 

• /19/ 

·PRC. 3. 
ca p aa 

OTodp~e~e od~acTn 3Ha~eHRR HMrry~b-
- 2

HIDmIOIO BeTE}, ranepõoas t.2._ 'i .a ':: Po • 

6 7 

~ 



YpaBHemm /17/ .11 /18/ I1HBap.l1aHTHLI OTHOCMTeJIbHO TpaHCJI.fI~.I1H I' J 

-1'1 -+-/,0' fi -?""" I" -+ #0' tITO YR3.3IiIBaeT na HaJIMtI11e rpyrma CRpIiI-

TOM CI1MMeTp.l1.11. 

Sat'IMeMCR pemeaaex C.I1CTeMhI /17/, /18/. 3,~ech HaM nonanoõarca ,n;Ba 

.I1HTerparra: 

t>c:> 

e"9JA oIf4.J .u:	 
/20/CA2f1 sh'.!i.. 

2.. 

~ ei9il clt<

f - 'irQ c!-/' Ti.


,sfJzf< , 2'	 /21/ 
_ ,e-:> 

ITepBIiIM .I1HTerpaJI B3HT .113 CrrpaBOtIH.I1Ra /6/, BTOpOM MO~HO BHtIHCJII1Th, 

rrOJIb3Y.fICb (POPMYJIOH /7/ 

i a.g -2; a.t 
(e de ille Cc"-1r~ - e )
C>'Q -;g~ 

= 
) Mt t: -r~~ a. A" 1rb' cka, 

Paanoxax reneps W-HR~VJ.I1 J/(ftJ.I1 J3~) B I1HTerpaJIIiI ~phe: 

, J(f<} = /:'r-,;J e;z-":.7: , J3 (}<) = j!.(T) e i'rt<h . 

ITo,n;CTaBJI.fI.fI 3TH pasJIO~eHI1.fI B ypaEHeHI1H /17/ I1 /18/ I1 rrOJIb3Y.fICb ~Opt~

JIaM.I1 /20/ .11 /2I~ rrpHXo,n;I1M K CHCTeMe O,n;HOpO,IJ;HIiIX ypaBHeHHi1, .113 ROTOpOH 

aasmcvaea, tITO 'T Mo~eT rrpHHI1MaTb JU1IIlb ,n;Ba 3HatIeHHH f.: = '::i:. ~ , 

a q,YHRl.l;I-IH..fi 11 13 I1MeIOT CJIe)JyIO~I1H B~: ~ 

(Í) ce1~,..4~ (u) 

(::r) - Ce l e"j= ,.;;.8/6 Cu) 

r:r) 1./ ,li	 ::J: ;)1 
a (;>o Tlrz) =- C c;,2!! e Frz. , 

rr)/ » P')	 .J;. =f ~. A!.... a t : fi>CTI1 2 -= -c.J'~f. e ro e p;,. 

3TH ~e qVHR~HI1'MO~HO BIiIpas11Th tIepe3 rrepeMeH~O ;D 

( Cp/o ;t Z; (:1lc-l/, f
 
!;e _o p2 e o	 D, If'/<?o

• I 
r~)

!.\ ap' (p) 
o CD 2 I	 ::t:Jfa2c~i 

------'/~-co_ t? e IpI> J)Po 2 _;:>2	 .I f /0 

B TOtIRaJC ?=:t:~ WYHR~11H ap"
(~) 

(p) ne onpenenena, 

6.	 BIiItI11CJI8H11e HOpM11pOBOtIHOM rrOCTOHHHOM B HerrpepIiIBHoM 

cIleRTpe 

IlpI1MeM ,n;JI.fI onpe,n;eJIeHHOCT11, tITO Po' >;:, 11 paaoo sea 06JIaCTh 3Ha

tIeHI1H fJ na rurT~ rro,n;o6JIaCTeH: E., = f-oo J -.Pc.') , E 2 = f.~ 'J-~), ~= 

=(-fLf>o).IE"1={~o,ft>')JEs=(Po' OQ) • B 06JIaCTI1 E~J 

Â 

J ~&:) r~) f ;t:-(;;t-) tr)
t7 0) ~ rpJ dp = .s; a~,. (p) a~ (jJJ oIp .

Pa 
, 

~.	 ~ -.-~ -,,1 
(:t) // A • 

3aMeHHH B tl~,tP) t/2cTh~' na tl2cI/, .P-1>o 11 BIiI,IJ;eJIH.fI paenoces 

1· ~ - 11/ ,rroJIY1II1M 

.>J&. (:t) I~) . ~A3 )j a~, cpJ a~ fiJJ oIp = '/íC 0d'IÁ'_~ , 
E~	 2 

aHaJIorIDmO 

J 
~~ -.;\4'
 

:J&) r~) I j j] IJ{~) r~)

ú'~, ('p)~ oo ti? = Im d-ht -+ ~, (fJJ ~ ÇPJ/p. 

E z -l' E -7	 Â".... -A' J.....-A,,1.. -:\.I 

YtI11TloIBaJr, "qTO 11pJ.1 Po"::::A A2c/h~: =.t}'1c/!'~, JIerRO .n;oRasaTh, ttTO 

3TOT HHTerpa.rr oõpanaerca B HYJI:D. H81{QHe~, 
ITepeXO,IJ;H COrJIaCHO /19/ K I1CXo,n;HIiIM BOJIHOBIiIM ~H~HRM a(p),rro~HM I 

! 

8 
9 



--

S 
"".(:r) fr) r. 3 2IT 

Clp,.' (,pJ ar:, (P) clp = 7; Pc> e "Pc; crIÁ '_~), 
E;~Es
 

~ rrOTOMY, C06J.1PM sce (POPMYJThI, I1MeeM
 

- #'(1) (x) Z 3 ?r)Ja.; fp) ~ (p) "P = 7C h (1-+ .e Po ó(lt-p.,).~ o 2 

BH6epeM ycnoBMe HOpMI1pOBRH 

<-<> * f.:t') 6t) j QI;' (P) ~ o»: oi? = 27j -r(j( -,Po). 

Tor~a rrOCTORHHaR ~ 6y~eT paBHa 

.2c 
~II er:R l+e-,s.'2 

7. CnyqaM E=O 

OCTaHOBI1MCR crreIJ;HaJIbHO xa cnyuae E = o . Ypasaeaae /2/ rrpn 
8TOM rrp~HI1MaeT BMA 

0'<:>

-!-J P' 2 a 0') clj)/ = - 2' a 0) .7T (p'_p)Z 

3~eCb BMeCTO CTepeorPaiflVft.IeCROrO rrpOeIJ;MpOBaHMR ,JJ;eJIaeM 3aMeHY 5= ~ 
H rrpHXO~HM R ypasaemoo P 

OCO I _7jF( ç') ai ~J J y.r(s) , _.... (s'-s)G 

B'KOTOpOM 

" 
113 ~POPMYJru /5/ 

>fI(~) = afP)
S2. 

lO 

OC> ~6)(, 

(e ch --'TI~I) x~ 

cneAYeT, ~TO ypaBHeH~B /22/ KMBBT PBWBHHH 

(::t:) ~ . J. 
II <fi (~) = C e la, 

I 
~. 

j' 

d
 H, CJIe,~OBaTBnbHO,
 

11 f:t) .,r CID rjJ = C e:r{õ 
I pz. '. 
I 

8. 3aKJIlOt:leHHe 

MTaR, H&rn: nonyueao ypasaeaae Illpenaar-epa ztna .fH B I1MI1YJIbC

HOM rrpe,I\CTaBJIeHHH, ,I\aH aHaJIH3 CTepeorP8ifJVft.IeCKOrO rrpoeI.J;HpOBaHHR IIpH 

E « o H E > o , rrOJIY1reHH ypaBHeHHH <I>oKa.rvm -IH , Bbl.ffBJIe..;, 
Ha CKpHTaR CHMMeTpHH H Ha~eHH BOJIflOBUe ~YHKI.J;HM B HMrryJIbCHOM rrpOC~ 

TpaHCTBe, YKa3aH MeTO,I\ B~HcneHHH HOpMHpOBb4H@X rrOCTORHHHX H paao

6p8.H CrreI.J;HaJIbHbltí: c;nyqai1 E = o . Bce 3TO rOBopMT o TOM. 4TO O):\HO
MepHHH aTOM Bo~opo~a BrrMCHBaeTCH B H3BeeTHYID cxeMY /8-10/ TeopHH 

CKpUTOH CifMMeTpHH 'BO~OpOM!bIX CHCTeM pa3MepHOCTH 11.~ 2. • ~l1HCTBeH
HO~ CrreI.J;H~~eCKotí: t:lepTO~ RBJlffeTCH OTcyTcTBHe OçHoBHoro COCTORHHfl c 
KOHe~HOH 3HeprHe~. 

( 
Ma 6naro~apHH C.M.BHHHQKOMY, M.B.~I.J;eHKO, A.~K.MarBl{RHY, 

I ].r.Map~oRHY M n.M.IToHoMapeBY sa rrOJI6SHHe 06C~,I\eHHH. 

t 
I 
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,[lnoTnll !l.C, H p;p.	 P2-86-393 
O CKpMTO~ CHMMeTpHH oAHOMOpHOrO QTOMB SOAopoAa 

npKHOneH rrorrxon t1l0KQ JC sa~o'le 00 OA1IOMepHOM aTOMe aonopona , 
ITonYllOHM HHTerpanõHbIe YPLlDHOJUfn t1l01coBclCOro rana B ,D;HCKpeTHOM 
H ucnpepaanox cnex'rpe , HSY'Ion cnY'loJt HyneJJO~ 3HepI"HH. BbNHCne
HhJ OOnHOBbJe <l>YHK~HH H HOpMHpOnO'UlbJO nOCTOnUHble B HMnynbcHoM 
npeACTaBneHHH. 

PaÕOTa DbInOnUeUO D !laOopaTOpHH TCOpeTR"ZeCl<:o1t c1JH9HIm 0115111. 

Ilpenpmrr OÓbeAHHeHHoro aacraryra JlAepH1a1X HCCneAOBaHHH. Jly6Ha 1986 

nepeBo~ T.ID.AYM6paHc 

Davtyan L.S. et a1. P2-86~393 

On Hidden Symmetry of a One-Dimensional Hydrogen Atom 

Tha Fock method ia applied to the problem of a one-dimen
sional hydrogon atom. Integral Fock equations are obtained in 
discreto and continuoua spectra; the case af zero energy is 
studied; and wavo functione and normalization constants are 
calculated in the momontum representation. 

The investigation hoa boan performed st the Laboratory
 
of Theoretica1 Physics, JINR.
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