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rrO~TH TpH~aTb neT Ha3an ~aYAOHo~1/ Ha rrpHMepe nOTeHUHana
I 

) i V (X) = - 0(,/1 XI 6HnO orrpOB~7HYTO BCTpe~a.IOmeeCSI AO CHX nop B 
\11 yqe6HHKax KBaHTOBOI MeXaHHKH YTBe~eHHe O HeBHPo~eHHOCTH 

I, ABcKpeTHoro aHepreTH~ecKoro cneKTpa OAfloMepHHX KBaHTOBHX CHCTeM. 
OTKpHTllI ~aYAOHOM 3~KT HjAaBHO Hamen,MaTeMaTH~aCKoe 06hffCHeHHe 
B paMKax pa3pa6oTaHHOI B/3 TeopHH CKPHTOI CHMMeTpHH OAflOMepHOrO 
aTOMa BOAopOAa. B HaCTOSImel 3aMeTKe rrpeAnOEeHO W~3H~eCKH 60nee 
eCTeCTBeHHoe 06hffCHeHHe 3TÓMY YAHBHTenbHOMY H KpaCHBOMY pe3ynbTaTY. 

CYTb Hamero,Ha6nIDAeHHSI CBOAHTCSI K HcnOnb30BaHHD 3aMeHH nepe
MeHHO~ 

Ix1= u Z, (I) 

KOTOpaH npHBOnuT ypaBHeHHe illpeAHHrepa AnSI OAflOMepHoro aTOMa BOAO
pOAa K BHAY 

cl 
2 

<f _ 1- tI~ + J(I~Eu~ Cf =0, (2)
duz 'ti c/f,( 

SAeCb npHHSITH aTOMHHe eAHHHmr ( fJ.:: e :: ~ =' i. ). 
AnSI 60nee BHCOKHX pa3MepHOCTel aHanOrH npeo6pa30BaHHH (I) 

AOBOHbHO cnOSHH H 06pa3yroT Knacc TaK Ha3HBaeMHX He6HeKTHBHHX KBan
paTH~ rrpeoõpaaosaaaã /41 , HHTeHCHBHO HcnoXb3yeMHX~ nocne,IUlHe 
rOAll BO MHorHX 3aAa~ax ~H3HKH BOAopoAonoAo6HHX CHCTeM 5-87. 

OTMeTHM, ~TO ypaBHeHHe (2) OTnB~aeTCR OT ypaBHeHHSI Illpe,IUfHrepa 
AnH o~oMepHoro rapMoHH~ecKoro.ocnHnnSITopa npHCYTcTBBeM ~neHa c 
rrepsoã npOB3BO,lUiO!·. B cnrrae 60nee BHCOKHX paaaepaocreã npocrpaacr
Ba TaROro ~neHa Ha B03HHKaeT H BOAOpo,lUi8SI 3ana~a nepeXOART B quCTO 
OCUHnnSITOpHYID. BaTOM OTHomeHHH HanH~He B.ypaBHeHHH (2) nepBoI 
npOH3BO,lUiO! - aTO cneIJ,Hlf>HKa O,lUiOMepHSI. 

CneAYDmH! mar B Hamel cxeM~ 3aKnm~aeTCSI B HcnOHb30BaHHH 
•rrOACTaHOBKH 

lf = ~<p, 
n03BÓnflIDmel nHKBHABPOBaTb B ypaBHeHHH (2) ~xeH c nepBo~ llpOU3BO,lUiol. 

TaKHM o6pa30M., npeoopaaoaaaae (I) CBR3liBaeT o,rmoMepHHe aanasa 
c noTeHIUlM8MH 

v(x) = - 1/IX1, 
11'''0 
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l1pH E < O CKa3aHHoe HJIJIIOCTpHpyeTcR pHCYHKOM. 

rv, g 2 

V(u)= (au  ti) ) a::: -3 R) t = V3/;:,.v:z, 
6• .llaBTRH JI.C... Map,nO.liH JI.r., Ilorocaa r .C., CHCa.KR:H A.H., Tep

-AHTOH.liH B.M. IlpenpHHT OWII1, P2-86-393, JlYóHa, 1986. 
7. Kibler M., Ronveaux A., Negadi T. J.Math.Phya. 27(6), 1986. 
8. JlaBTSIH JI.C., Map,nO.liH JI.r., Ilorocaa r .C., CHCa.KR:H A.H., 

Tep-AliTOH.liH B.M. l1peHPHHT OWH1, P2-87-2II, .llyóHa, 1987. 

v(u) 1
V(X)	 

'1

2IXI =u vlV 
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~TpauHH K MexaHH3MY ~YXKpaTHoro~aY~OHOBCKoro BH~eHKH. 

Ma BH~EM, ~TO JIHKBH~auHH B (2) ~JIeHa c nepBo~ rrpOH3BO~HO! no

po~aeT ~oóaBo~oe K OCUHJIJIHTOPy B3aHMO~e~CTBHe, HMeromee cHHrYJIRPHHtt
 
XapaRTep B Ha~aJIe Koop~HHaT. 3TO B3aHMO~e!cTBHe cos~aeT Me~ ~YMH
 

cEMMeTpHq}{o paCnOJIOJ!8HHIDdH JIMaMH HerrpoH~aeMH! oapsep H TeM CaMbIM
 
BHcTynaeT B KaqeCTBe ~H3H~eCKO! npH~HH BOSHHKHOBeHHR JIaY~OHOBCKHX
 

~yxKpaTHO BHPO~eHHHX ypOBHe! 3HeprHH.
 
Ml:l 6JIaro~apHM C.M.BHHmu<oro, JI.I1.IIoHoMapeBa, JI.r.Map~ORHa
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TEMATHqECKHE KATErOPHH nYBRHKAUHR 

OB~E~HHEHHOrO HHCTHTYTA H~EPHYX 

HCCRE~OBAHHR 

HHAeKc TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3HKa B~COKHX 3HeprHH 

2. TeopeTH4ecKaR ~H3HKa a~cOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. RAepHaR cneKTpocKonHR H paAHOXHMHR 

], ~H3HKa TR*en~X HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. ABTOMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbH~X 
AaHH~x 

11. 8~4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TeXHHKa ~H3H4eCKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TaepA~X Ten H *HAKOCTeH 
RAePH~MH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAePH~X peaK~HH 
npH HH3KHX 3HeprHRX 

16. no3HMeTpHR H ~H3HKa 3a~HT~ 

1], TeopHR KOHAeHCHpOBaHHOrO COCTORHHR 

18. HcnonbaoaaHHe peaynbTaToa H MeTOAOB 
~YHAaMeHTanbH~X ~H3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCTRX HayKH H TeXHHKH 

19, 6H~H3HKa 
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MexaHH3M ABYKpaTHoro nayAOHOBCKoro 
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OTKpbiTblli llayAOHOM 3qxpeKT HeAaBHO Hamen MaTeMaTHT.Jec
Koe 06'bHCHeHHe B paMKaX TeOpHH CKpbJTOH CHMMeTpHH OAHOMep
HOrO aTOMa BOAOPOAa. B HaCTOH~eH: 3aMeTKe npeARO:lKeHo ~H-
3HT.JeCKH 6onee ecTeCTBeHHOe 06'bHCHeHHe 3TOMy YAHBHTeRhHOMy 
pe3yRhTaTy. 

Pa6oTa BbmonHeHa B lla6opaTOPHH TeopeTHT.JecKoH: ~H3HKH 
Ollilli. 

llpenpHHT 06'be,llHHeHHOrO HHCTHTyTa H,llepHhiX HCcne,llOBaHHH. ,ny6Ha 1987 

ITepeBOA O.C.BHHorpaAOBOH 

Davtyan L.S. et al. P2-87-451 
Mechanism of the Laudon Double Degeneration 

The Laudon effect of double degeneration has been 
mathematically explained within the framework of theory 
of hidden symmetry of a one-dimensional hydrogen atom. 
In this note a More natural physical explanation of this 
suprising phenomenon is proposed. 

The investigation has been performed at the Labora
tory of Theoretical Physics, JINR. 
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