00beAMHEHHDIA
HHCTUTYT
AAGDHBIX
. HCCACAOBAHHA

| RYGHE

P2-87-451

J.C.Jasrau*, I'.C.Ilorocan*, A.H.Cucaksn,
B.M.Tep-AHTOHAH*

MEXAHU3M
ABYKPATHOI'O JIAYJIOHOBCKOI'O BHPOXJAEHWS

HanpaeneHo 8 '"'Journal of Physics A:
Letters to the Editor"

* “
EpeBaHCKWH rocypapcTBeHHWM yHuBepcuTeT
e



llouT® TpWmIUATHL NEeT Ha3ax ﬂaynouou/l/ Ha IOpMMepe DNOTEHUHMAnNa
V(x)=- q&/}x| OHJIO ONPOBEPTHYTO BCTpevanmleecsd IO CHX IOp B
y4eOHAKAX KBaHTOBOH MexaHWKR yTBEpXIEHAS O HEeBHDOXISHHOCTH
JACKPETHOI'O 2HEPreTHYSCKOTO CHEKTpPA OJHOMEDHHX KBAHTOBHX CHCTEM.
OTkpuTHE JaynoHOM a@@exr/ﬂinanno Halle)l MATeMaTHIeCKoe OCBACHEeHHe
B pamKax paspadoTaHHo# B TEODEH CKDHTO# CHMMETDHH OIHOMEDHOTO
aroMa Bomopozna. B Hacrosme#t 3ameTKe HpelNoxXeHO $M3MISCKH Gonee
€CTeCTBEeHHOe OOBACHEHHe 3TOMY YIEBHTENHHOMY M KDACHBOMY De3yabTary.

Cyrh Hamero Hal/WIeHWA CBONMTCA K MCHONb30BAHMD 3aMeHH Iepe-
MeHHO#

Ixf=u? (1)

KoTopas NmpMBOIAT ypaBHer#e lipen#Hrepa A ONHOMEDHOTO aTOMa BOZO~
pola X BHAY

5:‘:‘ - L AL L S(1+Eut)y 0. (2)

3mech mpuHATH aToMHNe eAEHMIH ( u=e=k-<4 ).

Ina donee BHCOKMX pasMepHOCTel aHalorw mpeodpasosaHms (I)
IOBONBLHO CIOXHH W o6pas’ydT KIacC TaX HA3SHBAGMHX HeCHeKTHBHHX KBAI-
PATHUHHX Ipeodpa3opanuft /4/ , HHTEHCHBHO HCIONB3YEMHX B NOCHEIHHe
TOJOH BO MHOTHX 3amadax $H3EKH BOJOPOIOHOIOCHHX CHCTEM '8/.

OT™MeTHM, 4TO ypaBHeHHMe (2) OTIHYAeTCA OT ypaBHeHMA [pemmurepa
U1 OOHOMEDHOT'0 I'apMOHMYECKOT'O OCURIAATOpPA NPACYTCTBHEM WISHA C
nepBo#t mpom3sonHo#t. B ciydae Golee BHCOKEX pasMepHocTel mpocTpaHCT-
Ba TaKoIO YIeHa He BO3HEKEET ¥ BOIOPOIHAA 3aKaYa NMepexXoJHT B YHCTO
OCIMINATODHYO. B 3TOM OTHOWEHEH HalWYMe B ypaBHeHEE (2) mepmoit
ITpoH3BOIHOR - 31O crneumdmka onﬂohepnx.

Crexyour#t mar B Hameft cxeMe 3aKNOYAETCA B HCIONb30BAHHEH

TNIONCTaHOBKH
Y =g

NO3BONANMER NRKBHIMDOBATH B ypaBHeHEH (2) WieH ¢ mepBof mpom3pOMHOM.
Taxwum oGpasom, mpeodpaszopadde (I) CRASHBAeT ONHOMEDHHE 38IAYA

C TOTeHIMaIaMn
V)= -4/ ,
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Vw)= (au - —5—)2, 2= 2fE £-VE/ 20T

Ipr £ < cKasaHHOe WIAMOCTDHDYETCA DHCYHKOM,

V()
V(x)

1x1 =u?

— u

JUDCTpAUKA K MeXAHE3My IBYXKDATHOTO JAYIOHOBCKOTO BHpAaXeHHSA.

My BHIEM, YTO JEKBHZanus B (2) wiewa c¢ nepsof mpomsBoIHOR mo-
POELAeT NoGABOUHOE K OCUMMIATODY B3amMoleRCTBEe, WMebmlee CHHTYApHHE
xapaKTep B Havajle KOODOWHAT. OTO B3amMolefiCTBHEe CO3TAET MeXNy IBYMA
CEMMETDETIHO DACIONOXCHHHME AMSMY HONDOHHIAGNHE 6aphep ¥ TeM COMHM
BHCTYTIAeT B KavyecTBe (u3mvueckol NPHIMHH BO3HEKHOBEHHA NayIOHOBCKHX
IBYXKDATHO BHDOXJEGHHHX ypoBHe#l SHeprHH.

M Gmaromapem C.M.BemEuxoro, I.H.Ioromapesa, I.I.Mapnosna
7 U.B.IylueHKo 3a NONE3HHE OCCYXIEHHA
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OaBran JI.C. u gp. P2-87-~451
MexaHu3sM OBYKPATHOr'O JayHOHOBCKOT'O
BHID OXOEHHS

OTxpeiTell JlaymoHoM 3ddeKT HemaBHO HameJl MaTeMaTHYec—
koe o0bsACHeHHe B paMKaX TEOPHH CKDHITOH CHMMETDHH OJHOMep-—
HOT'O aToMa Bogopofa. B HacTosameil 3aMeTke mnpemioxeHo du—
3HYeckH 6ojlee ecrecTBeHHOe OOBACHEHHE 3TOMY YAHBHTEIIbLHOMY
pPe3yJbTary.

Pa6ora BemnosiHeHa B JlaGopaTOpPHH TeopeTHUeCKOH OH3MKH
OHsAH.

IMpenpunt O6benuHeEHHOro HHCTATYTA ANEPHBIX HCCIeT0BaHHi. JlyGua 1987

llepeBop O.C.BuHorpaposoii

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.

Preprint of the Joint Institute for Nuclear Research. Dubna 1987
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