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1. Npu nccnegoBaHuu ABNEHWK B6NU3M TpaHULB KOHAEHCMpPOBaH-
HbIX Ccpen MPUXOAUTCA MMETb AEN0 C ABYMEPHHIMU aHaNOraMu MHOIUX
M3BECTHbBIX U XOPOWO M3YUEHHBIX KBAHTOBHLIX CHCTeM. BawHelwuM ua Hux
ABNAETCA ABYyMEpHHH aToM BOAOPOAA, PACCMOTPEHHLIN B MONAPHLIX,
napabonuuecknx ¥ JNMNTUYECKUX KoopAuHaTax/l‘4/. B annunTtuue-
CKMUX KoopguHaTax 3afava NpuMBOAUTCA K PACKPYUMBAHUID TPEXUNEHHbIX
PEKYPPEHTHBIX COOTHOWEHWIH U peweHni anrebpanmuyeckux ypasHEHWN
NPOU3BONLHO BLICOKOro NOPAARKA, T.e. K BHUUCIUMTENbHOR Nporpamme,
KOTOPY® HEBO3MONHO OCYWECTBMTL B aHaMTUUECKOM Buae. B cBA3M
C 3TUM BamHO MMETb KaKyo-nubo nNpUONMKEHHYID CXEMY BHUMCNEHUN .
MlapaMeTpoM, XxapakTepuayoumM HaWy BO3MOKHOCTM pEWeHUA ITONW 3a-
Aaun B paMKax OOBIUHONM TEOPHUM BO3IMYWEHWI, ABNAETCA Npou3sefeHne
wR, rge a;=vC§E , @ R ~ nonoxntenbHan senuumHa, BXogsuas 8 on-
pefeneHre 3nnnNTUUecknx koopauHaT. [lonyueHHbie Huwe peweHus
AAEKBATHH TOUHHM NKUWbL NPU YCNOBMM wR <<1 u @R > 1,

Mlpn paHHOM 3Heprun EN==-2K2N1-1)2* annmnNTuuecKme BONHOBLIE
OyHKUun /annuntuueckuii 6aanc/ yaosNeTBOPAKT yPasBHEHUIO

(L% - aRP) 2 (6 15 )< 2D ®) U (€ n: R), /17

rae Aga(R) - 3NMMNTUYECKME KOHCTAHTH Pas3fefieHWA, KaxaaAa v3 Ko-
TOpbIX YROBNETBOPRET cBoeMy anrebpauueckomy ypasHennio N-ii crtene-~
Hu, 3Haku '+ u M'-'"" DUKCUPYIOT UETHOCTL PeuweHnit NO OTHOoWEHWID

K MHBEPCUM NONAPHOro yrna ¢, q - UACNO, HyMepylowee 3HaYeHWs
Aﬁ)(R) B NOpPRAKE WX BO3PACTAHUA ¥ MEHAKWEEeCR B UHTepBanax

0 S‘q SN wn1<q<N Aana uyeTHoro v HeudeTHoro pewexusi. Onepa-
Tope L P - 370 Te U3 Tpex reHepaTopos rpynnb CKPWTOK CUMMET-
PuUM AByMepHOro atoma sogopopa’S/, ana KOTopwx nonApHoe u napa-
6onuueckoe peweHNA ABNANTCA COGCTBEHHBMU (QYHKUUAMWM, COOTBETCT-
BYIOUMMH UenbiM CODCTBEHHBIM 3HaueHuaMm W p. Kak M 3namMnTUdeckmuii
Gasnuc /1/, 3Tu peweHua uMewT onpegeneHHyw YETHOCTb, WU ANA He-
yeTHux pewerHnit 1< m <N, p=-N+1, -N+3,....N—-3, N-1,

ANA veTHuix - O0<m <N, p=-N, -N+2,....N-2,N. 3nmmnTn-
yeckue koopauHatTel £ M7 U3IMEHANTCA B npegenax 0<¢ < =,

-r<7n <7 W BHPaAaKaOTCA uepe3 NONAPHLEe cnegywouM obpasom:

2 2
ché=t /2 - _ 2 S SR A Sl
'3 3 +\/Rz = cosg + 1, cosp = o7 = cos¢ + 1,

*Mbl UCNONb3yeM KyNnoHOBCKMeE eAnHuUN & = p = h = 1. KeauTo-
Boe uucno N npoberaer yensve HeoTpUUaTENbHLIE 3HAYEHMWA.



2. Npn wR<<1 onepatop wRP MOXeT CuMTaTbCA BO3MyWEHMEM.
HeBo3MylWeHHMM BOMHOBHIMM QYHKUMAMU NPM 3TOM ByayT nonapHele BON-
HOBble OYHKUMU C OnpeaesieHHOR UYEeTHOCTLID, U peuwexune ypaBHenua /1/
cnegyeT UCKaTh B BuAe

W’ (¢, 7:R) = T‘*’ R) ¢<+> ¢ &. /2/

CyMmupoBaHve no m 3fAech BegercAa B npegenax 0<m <N #u 1 <m<N

ANA UEeTHHX W HeueTHLX peweHut cooTBeTCTBeHHO. Pasnowenne /2/ BHe

PaMOK TEeOopuM BO3IMYIEHUH UMEET CMbICN Pa3NIOKEHUA Mexay ABYMA IKBU-

BaneHTHbIMKM PelWeHUAMU OQHOMO U TOro we ypasHeHus llpeauHrepa.
CornacHo $GopMynaM CTayMOHApHON Teopuu BoaMyweHnit /6/,

~(+) 2
|Png |

) () 2
Mo ®) = A0 © - wRBS) + o®R% X 7 T
p®
'/'N.1 & n; R)_wN . )+ R % - ..._q__ ¢/ 6, 9.
rae
B = [ga®, 9 Bul® ¢, prav.. /3/

AnAa BulumMcneHna atoro MaTpUYHOIrO JJIeMeéHTa BOCNOJSIb3YEMCA TEM, UYTO

Ut @ D= Reyyy (1, @), Y& € B = ilmypy @ 8, rae

im
Y & B =Ry © \e/__

2n
/2, (N+m)! (wn)™ -~or . .
r) = Rw xe F(-N+m; 2m +1; 201).
B (1) = (20) ‘/(N m)!  (Cm)!
Toraa_ P( ) ecTb criefyowan KoMBMHaUWA MaTPUUHLIX 3NEeMeHTOB onepa-
Topa P no BONHOBHIM (QYHKUMAM Yy

P -Lp .p 1. 4/

+
mqg ~ 7 “mq “m,~q* Pm,—q P,

B/“/ 6bino nonyuyeHo pasnoweHue napabonuueckoro 6asmca [BYMEPHOro
aToMa BOAOPOAA MO MONAPHOMY, COrfacHO KOTOPOMY

v @ ¢)->? GNP O @ /5/
Ng TN pg 2 "Np T

N
Koagpuumentor d (7/2) 3TOro pasnoxeHns ABNATCA QYHKUMAMM Bur-
Hepa M3 KBAHTOBOW Teopwu yrnosoro MomeHTa ’?/. Noactaenaa /5/

2



8 /4/ w yusnteBan cooTHoweHus

pd;‘m(z)--—v(N+m)(N —meDAN (D) - V- (Neme DAY (D,

N N

noNyyYrM
) 1 e 1 T
P =——y(N-q)(N+q+1) -74—\/(N+q)(N—q+1) Bnqel ~

m 4 m,q+1
! ! /6/

1+ (="
-5 VIN+@QQ(N-q+1) Sm,l-—q .
rae t - YeTHOCTb COCTOAHUA, MO KOTOPOMY 6{3 YyTCA MaTpuuHbie 3ne-
MeHTH /3/. U3 dopMynu /6/ cneayer, JuTto P =0. Yuurweaa, uTo
COrnacHo /4/, /\+q © = ,  NOMyuWM, 4TO npm wR <<~1

+ 22
@ o g o RZ N2+N+(L 1+(-1) «°R 35
Ang B = 0% - 255 S 5 NN+ DB =5 0;)

(%) #) mR N-q9)(N+q +1) (#) _
./, & R =gy ( #) + — 1| sl '/&,.,u ¢, ¢)

_ ) N+ QN —-q+1
_VN+q(N-q+1) ¢(+) a ¢)_1+(1) VN +Q) (N -q+1)

2q-1 2 2q-1

D1,

3. PaccmoTpuMm Tenepb cnyudan, Korpa wR >> 1. Pasgenus obe ua-
cTH ypasHenna /1/ Ha wR v cuutan (-L2 /oR) BO3MYyllleHMeM, a napa-
GonMueckue BOMHOBbIE GYHKUMM ~ COBCTBEHHBIMM BOMHOBHIMW OYHKUWAMK
HEBO3MYUEHHOW CUCTEMb, BMECTO pasfokeHuAa /2/ nonyunm

() () (1)
, 7 R)= R v
g 73 R)= 2 UNC R 9 (0, W),
Mpn yeTHLIX ¥ HeuyeTHHIX BONTHOBLIX QYHKUMAX CyMMUpOBaHue BefeTcA

NO 3HAUEHWAM P, WMEOWMM Ty Xe ueTHocTb, uToN umm N -1 coot-
seTcTBeHHo. CorsiacHo 74/,

lim __g_.,r= q®,

rae qt=2q-N, ¢ =2q-N-1, Otcona cnegyeT, 4TO Npu
@R>> 1 C TOYHOCTLO A0 NEPBOro MOPAAKA TEOPUM BO3MYWEHWH



A(;;(R)=-ml?.qt -+ 1+,

£2y 3+

Ngqp

rnPUYeM BO BTOPOM YflIEHE HUXHEro COOTHOWEHUA qt £p. Matpuunue
3nieMeHTH onepaTopa 12 no napabommueckum Gasucam c onpegeneHHon
YETHOCTLI0 BLIUMCNANTCA NO TOMY MPUHUMIY, KOTOPOrO Mbl NpUAEp¥I=-
Banuce npu BoiBoge dopMmynu /6/:

)=~ F VN O N k- DN -k DN -k +2) 5, -

- VN R DNk D N - N~k = D 5y e LN N - kD5, .
None3syach 3TUM peaynbTaToM, NErko NoKasaTh, UTO NPU wR >> 1

N“"+N—(qi)2
2 b

(%) - t
ANq (R) = -wRg

Vg G P = wN‘i;(u, V) + st,_a"/(N -a)N - - DN+aF DN +¢F+2) x

A e VN D0 DO = DO g B, g, )1,

+ ~
3HaHue MaTpUYHBIX 3NneMeHTOoB E;’) M(L?)'It NO3BOfIAET BLIUMCIUTD
W cnepyoie uYneHo PARA TEOPUM BOIMYIWEHUI .

B saxknwuenne Bupamaem MCKpeHHIOW NPU3HATENbHOCTD A.A.CMopo-
AnHckoMmy, Nl.U.MoHomapesy, A.B. MaTseeHko u C .U .BuHuykoMmy 3a no-
neaHble obcywaeHusn .

JUTEPATYPA

1. Zaslow B., Zandler M.E. Am.J.Phys., 1967, 35, p.1118.

2. Cisneros A., McIntosh H.V. J.Math.Phys., 1968, 10, p.277.

3. Mapposn N.T., Norocan l.C., Cucakan A.H., Tep-AHTOHAH B.M.
OUAun, P2-83-475, fly6Ha, 1983.

4. MapgosH N.T., NMorocar I.C., CucakaH A.H., Tep-AHToHAH B.M.
ouau, pP2-83-899, OyGua, 1983.

5. Englefield M.J. "Group Theory and the Coulomb problem".

Wiley-Interscience, New-Yord, London, Sydney, Toronto, 1972.
6. NaHpay N.4., Mudumy E.M. KsaHToBas Mexanuka. ''Hayka'', M.,1974.
7. Bapwanoeuu [1.A., Mockanes A.H., XepcoHckuii B.K. KesaHToBasn
Teopua yrnosoro moMeHTta. ''Hayka'', 1., 1975.

Pykonuce nocTynuna 8 uagatensckuit oraen
20 ¢despana 1984 roga



Mapmosau JI.'. ¥ Op. - P2-84 llO
K smmuntuueckoMy 6asucy ABYMEpPHOToO aToMa nonopona

Monyuyern ABHBIA nun 3nnnnrnqecxoro 6asHca OBYMepHOr'o aToMa
BOLOpPONa H SJUIMIATHYECKON KOHCTAHTH pasnelieHHs IpH OGOJNBIHX H Ma-
JhIX SHAaYeHHAX Npou3sBefenns oR, B xoropom ®=v-2E, a R - csoGoat
HBI1 napamerTp, BXOAAMUII B olpeneyeHHe 3JITHNTHYECKHX KOOPDAHHAT

~ Pa6oTa BunonHeHa B JlaGopaTopHH TeopeTHYeCKOH @usuxu OUAH.

By6Ha 1984

fnépenon T.H.HyMGpaﬁé»

R d1men51ona1 hydrogen atom:and elliptic ‘seperation’ constant :at

Mardoyan L.G.. et-al. > .7 ' :
On E111pt1c 83318 of a Two—D1mensronal Hydtogen Atom

. An exp11c1t form is found for the e111pt1é.ba81s'b

and R4 s

large ‘and small values of the product Ro: (a)-yth*

hyé cs,q

of Theotetlca'?P
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