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§1. 

/1/ . 
B pa6oTe n.H.Eoromo6oaa 6bin8 pacCMOTpeHa !!IIHSMII'i9CKSSI Monenb 

M930HOB
1 

B KOTOpOil M930Hbl p8CCM8TpHB8
0
10TCSI KSK CBSI38HHbl9 COCTOSIHUSI KBSpKS 

- .II SHT.IIKBSpKa. 8 ~TOil pa60T9. HS OCHOBe ypaBH9HIHI TIIUS EeTe-ConrmTepa B . 

npenene CBepXTSIJKenbiX KBSpKOB Up!! ·OTCyTCTB.IIII BH9illll.IIX noneil 6binO nony"'eHO 

ypSBH9HH9
1 

OUHCblBSJOIU99 CBSI38BHbl9 COCTOSIHHSI KBSpKa II SHTHKBapKa: 

1-tJ. + U(y2) ++Dxllf(x,y) 0. 

rtte 
4 a 2 

tJ. c I. ( 
a= 1 aya 

3 a 2 

0 c I. g ( ) ,. g ~a "' 1 , - 1 , - 1 , - 1 • 
· x a=O aa a. X a 

npn 38M9H9 

'l'(x,yl =o/(yf¢ (x), 

rtte ~(x) yttoaneTaopsteT ypaaHeHHJO 

( 0 x + m 2, i) cp (x) 

ypaBH9Hll9 (1,1) npHBIIMSeT .Bill! 
. 2 

I-A+ U(y2 )- _m_ I 
. . 4 

0 • 

o/ (y) = o. 

(1,1) 

(1.2) 

( 1.3) 

(1;4) 

B aacToS!llleli pa6oTe Mbi aailneM cneKTP Mace ttnst !!IIHSMll"'ecKoil cocTaauoil 

MOttenll M930HOB HS 6a3e ypSBH9HIISI 1.4 c noTennuanoM 

(1,5) 

u ( y 2 ) = ""2 'y 2 = "" ~ ( y 2 .+ y 2 + y 2 + y 2 ) • 
0 I 2 8 

3 



.... -

' . § 2. 0Thllll9M COOCTi39HHbJe <!JY.HKUIIH II COOCTB9HHbl9 3H8'19HIISl·):lnSI ypaBH9HIISI. ( 1,4) 

c noTeau11anoM ( 1.5): 
3 

1 ~t--a_ 1 2 
a=O a y a 

Y'liiThlBBSI, 'ITO 
a2 

3 2 2 
-w2 ~ (y l + -r- r.; (yl = 0 .. 

a=O a 
pelUeHIISIMII ypaBH9HIISl 

+Ali/J(y 0 l=0 
-<~ Yo Yo 

w 2y 2 
0 

SIBnSIIDTCSI <!JYHKUIIH 2 
Yo 

-2 
e Un(yol• ' .1/J n ( y 0 l = C. 

r,~:~e 

.\= (2n + u·~ n = 0,1,2, ... 

2 -- 2 

H n ( Y 
0 

l = ( -1) n e Yo d n e- Y 0 
/ d y n 

0 

(2.1) 

l2.2) 

(2.3) 

c,~:~enaeM B. ypcBseauu (~.1) saMeHy 
-~-

1/J'(y_l = e 2 H n<Yo )Hy 
1 

• Y 2 •Y 3 ). (2;4) 

Tor,~:~a np11 nepexone K- c¢ep11'1eCKIIM Koop,~:~aHaTaM ypaaa_eaae (2.1) npnM9T 

a11n: 

1"'):19 

'2 1 
(V r + --;-r V 

2 ' (J,cp)f +k
2

f cO, 

. 2 ' 
k 2 =_!!l_-w2r 2 -(2n+1lw 

.4 

,2,._!_;:;_a_(r2_L 1 
r r 2 ar ' a • . 

2 

V (J,cp., sin () 
a c • 0 a 1 _..:.•...---a-e Slll -a-{)-,- + sin 2 {) 

l1cnonh3YR M9Ton .pas,~:~en9HHR nep9M9RHblX B ypaaaean11 

(2;5) 

a 2 

oc/>2 

( 2.5 ), ,~:~nn 

pa,~:~nanbaon qacTa aonaoaon ¢yaKunn nony'IHM ypaaaean9: 
2 2 tc£+1) 

V R-lw 2 r 2 +(2n+1)w--l!!-
4 

+ lR =0. (2,6) 
r . . r 2 

HmeM· pemeall9 ypaaaeRIUI ( 2,6 ) ,~:~nn paAHanbaon aonaoaon 4JyHKUIIH R , 

oopamaiDIU99CSI B HYnh aa 09CKOR9'1HOCTH: 
IR(r} .. O 

r .. "" 

(2.7) 

C,~:~enaa no,~:~cTaHOBKY X = r R. nony-qaeM H3 ( 2.6 ) : 

d 2 '' I --;-rd - w 2 r 2 - (2n + 1) w + ~ _ 
r · 4 

ITpH n9pexo,~:~e K aoaon nepeMeaaon 

syeTCSI cne,~:~yiDIUIIM Oopa30M: 

4 

£<£+1l Jx .. o. 
r 2 (2.8) 

·2 
z = r ypaaaeaa9 ( 2,8 ) npeoopa-

·\:. 
" ~~ 

I 

.I 

'-~~1,_ 
J ·-

1 ' r 

l· 
!, 
~l,j 

• '1,' 

'i c 
i) 

',II ,, 
L'l, 

;r_-
,~: 
~·r 
il, 

:: 

d 2 d ·I 4z 2 ---;---r + 2z ---- w 2, 
d z dz 

Bae,~:~er-.4 aoayro 4JyHKUIIID 1V ( z 

x:< z) = e: 

1"'):19 
s = 

Tor,~:~a 113 (2.9) nony'll 

d 2 1 I z --- + (2s +-- w z)-
d z 2 2 ' 

.llenaSI saMeHy 
z = 

npeoopa3yeM ypaaaea11e (2 

I /: d 2 ' 1 'o----;:-r+(2s +--/:) . 
de 2 \, 

• YpaBH9RH9 ( 2.13 ) c 

r'90MeTpll'19CKOfi <!JyHKUIIII. 

W = F (-

rn9 
F (a , c, g) = 1 

q 

.llnSI TOI"'O ".tTOObl y,~:~oaneTI 

'ITOObl pSIJ:I l2.14) ooopaar. 

!13 <!JopMynhl (2.11) H (2. 

m 
2 

= 8 < 



§ 2. 
u co6c-rneHHbte sua'!euug -.nng ypaaueuug. (1.4) 

m2 • 
+ - 4- I t/1 <rl = o. 

DHeHHII 

+"- l t/1 (y·o)= o 

II~(yol• 

0,1,2' u• 

' 2 
d n e- Yo 

dy; 

,y2 •Ys l. 

(2.1) 

(2.2) . 

(2.3) 
_,; 

(2.4) 

M Koop.nuaa-raM ypanueuue (2.1) npuMeT 

)f +k 2 f =0, 

(2n + 1) w 

a 
--a;-· 

(sin 0-a- l + •
2 ao sin 0 

nepeMeHHbiX D ypanaeauu 

nony'IHM ypanueuue: 

f<f+ 1) I R = o. + 
r 2 

(2;5) 

a 2 

CJcp2 

( 2.5 ), .nng 

(2.6) 

2.6 An!I paaaanbHOii DOnHOBOii ljlyHKllllll R t 

(2.7) 

( 2.6 ): 

~..::....'----I X- 0 • 
(2.8) 

2 
z = r ypaBHeHHe ( 2.8 ) npeo6pa-

' 
'I ., 

;l ., 
)\ 
>',, ',, 

~ __ r_ ~I 
f ·:~· 
,! 

~ t '• 

lj 
I 

J 

'·• 
F 

2 
-{4z 2~ +2z--d __ w2z2 

d z d z 
-(2n+1lwz 

2 -m z + --4- £<£·+1 Jlx= 0• (2.9) 

Baeael'd iloayro ljlyHKnuro IV ( z l , onpe.nen!IeMyro cooTHOIIIeuueM 

( ILl z s X ( z) = exp _ - -
2
-) -z W (z) , 

r.ne f + • 
s = 2 

Tor.na us (2.9) nonyqaeM ypaaueirue ang W ( z l 

d 2 1 d 
z--- +(2s +- -wzl--- + 

dz2- 2 dz 

ni
2

_2w(2s+n_+ll IW=O. -4-

4 

llenag saMeHy ~ 
z =---;;;-

· npeo6pasyeM ypaaueuue (2.12) K aa.ny 

d 2 m 2 I_~~ + ( 2 s + _1 __ g ) __ d_ + --r- - 2 w ( 2 s + n + l) 
2 d ~ .• I 4w W =0. 

· Ypaaueuae ( 2.13 ) coana.nae-r c ypaaeHHHeM .nng BblpoJKaeuaoii ·rnnep

reoMeTpn'lecKoii ¢yHKnnu. Cne.noaa-renbuo; 

r.ne 

w 

F(a,c,~) 

F(-q, 2s 
1 .• +--
2 

e-J. 

a g a(a+ll ~ 2 

=1 +T-rr+ c(c+ll-2-_1-+ 
m 

-
4
- -2 w (2s + n + 1) 

q = 
4w 

llna -roro ".t-ro6bt y.noan~-raop!InoCb rpauu'luoe ycnoaue ( 2. 7 ) , ueo6xo.nuMo, 

'IT06bi pg.n (2.14) o6op~ancg, 'ITO ocymec-ranaeTCII npn q = 0,1~2 ........ . 
Hs ljlopMynbl (2.11) u (2.15) nony'lnM 

m 
2 = 8 w ( f + 2 q + n + 2- ) , 

5 

(2.10) 

(2.11) 

(2.12) 

(2.13) 

(2.14) 

(2.f6) 

(2.16) 

-_' 



I"ll8 

q • n = 0,1~2 ••• 

§ 3. 

i1HTepecHOii oco6eHHOCTbiO cpOpMYIIbi'(2,16) SIBIIS18TCSI mtnefinaSI 3aBHCKMOCTb 
. ·. ' /3/. 

KBallpaTa MaCC M8SOHOB OT op6KTanhHOI"O MOMenTa £ , KaK H3B8CTHO , 

llOil06nyiO SaBIICliMOCTb KBallpaTa .MaCChi OT llOIIHOI"O ¥I"IIOBOI"O MOM8HTa M~)KHO 

,J . O)K1IIl8Tb' B. TeOpHII pelllK8-IlOIIIOCOB. B HaWeM cnyqae, Ollii3KO, B OTIIII'lii8 OT TeOpiiii 

PelllKe, lliiSI cpiiKCIIpoaaHHhiX SHa'leHIIil. KBaHTOBbiX qacen · q II n Mbl 6y-

JieM HM8Tb npSIMYIO B lli!OCKOCTII' II m 2 , Ha KOTOpofi 9KBIIIliiCTaHTHO pacno~ 

nai"aiOTCSI M830Hbl C pa311H'lHbiMII 3Ha'l8HHSIMH .npoC,TpaHCTB8HIIOll II. 3apSIIlOBOll. 
. . . ~/ 

'leTHOCTH, noll06HaR 38BHCHM0CTb Ha611101l88TCSI1 nO-BlllliiMOMY, B 9KCnepHM8HTEl , 

HanpnMep, MeSoHbi " , ll (1220) H p ,A 2 (1310) ~O)KHO pacnono~HTb nonapHo 

Ha llBYX napannellbH~X TpaeKTOpHS!X npH q = n = 0, pacwenneHIIe MelKilY 

KOTOpblMH o6yCIIOBII8HO CllHHOBbiM B38HM01l8i1CTBH8M M8lKilY KBapKaMH. B 

CIIY_'lae HeHyneBhlX 3Ha'l8HHH q H. n , KaK BHilHO H3 cpOpMyllbl ( 2,16) , M~ 

6ylleM HM8Tb HaCKOIIbKO M830HOB C BblpO)Kil8HHblMII ~aCCaMH H pa31111'lHblMH 

3H8'l8HHSIMH MOMeHTa ll 'leTHOCTH, 

B 3aKliiO'l8HHe, IIOI!b3YS!Cb cny'laeM, XO'lY npHHeCTH I"OpR'lYIO onai"Oilap~ 
aocTb aKa~eMIIKY H.H.EoroniOooay sa npellnoJKeHHYIO .TeMy ·pa6oThi H yKasaHHSI 

·K aeil, Xo'ly BbipasH·Tb HCKpeHHIOIO npH3HaTenbHOCTb A.H.TaaxenHil3e H . . 
~.A.MaTaeeay, a TaK)Ke yqacTnHKaM ceMHHapa OTilena TeOpHn nonSI sa oocy)Kile-

HIIe pSOOTbl H 118HHbl8 3aMe'laHIISI. 

6 

nKTE 

1. n.H.Eoromo6oa. npenpKHT 
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5. A.c.naabi.noa. KaaHToaaSI ~ 



(2.16) S!BllSIBTCSI lliiHBHH8SI 38BHCIIMOCTb 
. . /3/ 

MOM9HT8 f • · KaK II3secTno· , 

yrnosoro MOMenTa MO*HO 

cny'laB, 0/lll8KO, B OTllll'lllB OT TBOpllll 

(HTOBblX 'IIIC9ll q 11 n Mbl 6y-

, H8 KOTOpoif 9KBII/liiCT8HTHO pacno~ 

,npOCTp8HCTBBHIHiH II., 3ap!l/lOBOH 
. ~/ 

SI, UO-BII/li!MOMy, B. 9KCnepnMBHTB 

2 
(1310) MO*HO pacnonO)KIITb nonapao 

n = 0, p~cwenneniie M9*1lY 

HCTBII9M M9)i{JlY KBapKaMH. B 

II3 qJOpMynbi ( 2.16) , Mbl 

II pa3llii'lllbiMII 

ropSI'lYID 6naronap

TeMy pa6oThl II YKaaaHIISI 

A.H.Tasxenii/l3e II 

oTnena TeopHII nonSI aa o6cy)I(Jle-

..J 
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