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1. Introduction

In ref./1/ the problem has been studied of an isotropic
quantum oscillator in prolate and oblate spheroidal coordinates
and a new class of special functions has been introduced, the class
of prolate and oblate spheroidal functions of the oscillator. These
functions are related to spheroidal and Coulomb spheroidal functions
which have found application in radiophysics, optics and quantum
mechanics x). Unlike the classical special functions the oscillator
spheroidal functions do not obey recurrence formulae and have no
integral representations. This "anomaly" can be explained by a
specific feature of the spheroidal coordinate system : there
cannot be made expansions of the group of motion of a three-dimen-
sional space into one-parameter subgroups. This peculiarity much
complicates the study and application of spheroidal functions and
puts forward the problem of compilation of tables and'graphs of
appropriate effective calculation algorithms at computer. In this
paper, tables and graphs of prolate and oblate spheroidal functions
of the oacillator are obtained only for several of the first values
of quantum numbers of these functions. A more complete solution to
this problem is still to be looked for.

2. Prolate angular spheroidal functions of the oscillator

Let us introduce the operator j(ﬂ,/", C,‘2) dependent on the
variable 26[:/, {]‘, quantum numbers /# , #7 and paremeter  :

L4

m e, 2L

2~ ~¢) (1)
For 7 (72=10)

The quantum number # assumes only integer nonnegative values, //
may equal G4 2... 7 , and parameter 6[0, co) « The prolate angu-~
lar spheroidal functions Y’ (/r,m,c,-g) are defined as solutions

to theAfollowing Sturm-Liouville equation:

j(@”&c/?) >/2 (/’//”,C',Q) = /Vg (”l”;c))/i (”/’”/ cl.z)
The quantum number ﬁ enumerates eigenvalues ﬂq, and coincides
with the number of zeros of the functions YQ, in the interval(-i,f),

j(/r,m,c; 2) =d—;"'/([£()‘/-;-{+.!6uf)c2¢_

{2)

x)'I‘heory and methods of the calculation of spheroidal and
Coulomb spheroidal functi7n7 and their most important applications
can be found in monograph/2/.
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In ref./1/ it has been shown that the functions y¢ are
divided into two classes, )/,‘_*’ and y’(_" , with positive and

negetive parity in variable 2 and are determined by the expres-
sions:

y(ﬁ ot '/flz 25
7 (nmciy)=¢ T (#7Y 2 Qys(am )y 5,

z Y

¢ -£2 2
>/i (ﬂ,/n,c; 7)=¢€ < ﬁ’?z)esz—’a;s.ﬁ(”/”’/c)zls*/ (4)

N=lo) fH-im(-1
Suumation in (3) and (4) runs over S=04,.... 7z  and §s0¢... %

(in the first case #=-/m/ is even; in the second, odd). From the
meaning of the quantum number ¢ it is clear that for y¢(+’
and )’1(') @=02,... #-4m/ and F=43,..... n-/m/. , respecti-
vely. Coefficients Q:g and ng*, obey trinomial recurrence
formulae:

= (Es+4)(28+8) Agspg * [Cstim)@stimi+()# Vcs-ﬂfi efByg +

+ Qc(r-imi+8-45) Rgs.4 =0 (5)
~(95+2)(45+3) Qag, 3 + (A timpp 1)(AS4in/+ 1)+ (!s,u)—/;i‘c/@ et
+ dc(n-tmft1-48) Agg-¢ =0 (6)
end the boundery conditions
Q.g=0-,=0 , &,=a,="1 (M
normalizing the function Y;_*) .

Therefore, the tables and grapns we are interested in are
constructed by solving two systems of homogeneous equations (5)
and (6) with boundery conditions (7). Results for particular cases
0 & n-/my & & are given in "aple 1 and graphs in Fig. 1.

3. Prolate radial spheroidel functions of the oscillator

iet us redenote the variatle in operator (1) by E and
assume the § € [4,00) . Frolate radial spheroidal functions of

[



the oscillator will be defined as solutions to the Sturm-~Liouville
problem:

Amme; )X (mci8) = Beme) Xe(nme; §) 8)

The quantum number A enumerates eigenvalues ZK and coincides
with the number of zeros of the function Xk in the interval
(/, 00) . According to/1/ equation (8) has two classes of solu-
tions, even and odd in the variable E . These solutions can be
represented by polynomials:

X(-ﬁ}””’/c’.i)_ f(‘ 1) FJI)TZ/‘(”,”IC)(Fl 1) 9)

. &t Lo
X nmei b= "(5‘-1)‘5%7 GOmOGELDS oy

The range of summation in (9) and (10) is the same as in (3) and
(4). The coefficients ,.5' and gS satisfy the trinomial
recurrence relations:

4 (S+4)(S+mi+1) /5,, ¢ * / (LS +imI)(XSt1m144) 4 Bt 2.5 ) -

(+) (1)

B +cfbs + AC(n-tmp+3- -43) fs- =0

4(st0)¢ Stim/+1) Gses + /(l.s‘mu DAStmt2) + 26 (n-Imj- RS) -
3 ' (12)
Q-fc}?s + dC(n-bmi+1-28)9s., =0

and the boundary conditions

{,=9, = LxGow 1 (13)

’

fixing the normaligzation of functions X f‘) « Results of the
solution of two systems of homogeneous equations (11) and (12)
with the boundary condition (13) for e s M-/mi £ 8 are collected
in Tables 2 and graphs in Fig. 2.

4. Oblate spheroidal functions of the oscillator

We shall not here discuss these functions in detail; rather
we shall note that according to ref./1 these functions follow
from analogous functions in prolate spheroidal coordinates by
using the formulae



~ (t) o (1)
b mpg)= 0 Nt (nm-p; 7)

(14)
o @ - A i
XErmpiB) = Viltr i (0308 (15)
Y SRR LS, 7
Xg)(ﬂ,ﬁ’,/’jf) = %—%-/MI (”/m/ “Ps 1;) (16)

yeln1] Felo)

i.e. they represent analytic continuations of prolate spheroidal

oscillator functions into an "unphysical" region of the variables
2, E' and parameter C

Tables 3, 4 and graphs in Figs. 3,4
are compiled by formulae (14)-(16)

5. Particular cases

The explicit form of spheroidal oscillator functions for -
arbitrary # and A/

, when @< #-/m/é 3, is as follows:
) ”
o (Anc;p) = ex/a( J-)(,/.?.z)“
>/6-) cy ;’—'
4 (magcp) =exp (-5 Y19 7
+) n-4
Yo nrgcig) = exp (-2 (1497
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XiOrapf) = exp (B e, )%

//-f @n-9) - 2p - ien-)2- Yo (2n-3)» 2 —,
K £ /)

X (o napF) = expl- ) (Fa) F.
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i)
X1 ms, pr E) = exp BB pe g T
' @r-)-2p- )%= g2y 2 E
//4- — P + Y {.7

(t) ﬁ (€T
6. Eigenvalues q and

(€2 Ct)
Eigenvalues -'4 and 1 are determined from the
requirement that the determinants for homogeneous systems of
equations (5), (6), and (11), (12) equal zero. The dependence of
) 7 ana 1 on & at given # and /m/ is shown in Tab-
les 5,6 and graphs in Pigs. 5. There is also given their analytic
continuation into a "physical" region of oblate functions. Note that
the quantum numbers € and K are related by #=mi-F= Lk [V | gng

(€2
Jqq_ (ir,m C) = z,‘ (IIM c)

7. Comclusion

The functions studied above naturally arise when the variables
are separated in the Schrudinger equation for an isotropic oscilla-
tor in prolate and oblate spheroidal coordinates. The latter are
connected with recta.ngular coordinates as follows:

R
TAVENY g | y=Feiaersy, 225k



X=F/ED T Icorp o= BTG 0mg, 2= EF T

Here the angle ¥ changes within the interval 0< p 27

the range of variation of the coordinates (¥, %) and (§, i ) hes

been indicated in the mein body of the manuscript. The parameter
is expressed through ( by the formula

C = ’“—“0,("

in which A is the mass, #* is a cyclic velocity of an isotropic
oscillator. An enalogous relation is valid for parameters R eand

P . Total wave functions of an isotropic oscillator in prolate
spheroidal coordinates have the form

@ @ ec‘/nv

/) = _
yqumn (; 2,¢¢)= ﬂ;m (C) )é nmep) /Yx @”’/")F)l/z—;
where /Vﬂqm (¢) is a normelization constant. The oblate basis
follows from this formule by the change 2 7 ,} — ¥F . c>p
Indices of the total wave functions of the oscillator are related
by #H=2uFim/+q,

We are grateful to Yu.A.Budagov,A.A.Bogush,and L.I.Ponomarev
for interest in the work.
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Fig. 2a. Prolate radial sphercidal functions
Lm(cié) = I (n,meif ); ¢ = 1,2,3

i2



1% X, (cp)

10

[s1>

10
05 o)
\
0
-02
0 30y 0

Fig. 2b. Prolate radial spheroidal functions
xnkm(";E ) Exk(nvﬂo(:;f )i o= 1,2,3

13



5]

129

075

07y 05

Ko
05
0.25]
s
T s 20 25 5 20 Y\O
-025 Xigle, 1)

15 20 2% 7 10

()
Xake.p)

Fig. 2c. Prolate radial apheroidal functions
Lum(cs € ) = X (n,m,c; ¢)

14




10

e
[+)
0!
02
0 00y 1
1
Qe
[0 ¢
1

Vi .3

Fig. 3a. Oblate angular spheroidal functions
Ym(Pif) = Ye@mmps )y p = 1,3,5

15



o (D

ol

10 00 3§ O

03

)

¢l

Fig. 3b., Oblate angular spheroidal functions
!ntn(p; i )= Yt(nnmol” i)v P = 1,3,5



10

p=1
0s ]
Ys:,w.?v
Y;:,WS'
0
07 as 06 083 10
Yoo
-05

02 04 \06 08]Jn0

‘ull\’)

Pige 3c. Oblate angular spheroidal functions
Yoin(Ps ) = Yy(,mps )



Xoolo:) X ;)
05 054 3
0% 200 | 40 00 0 F
0!
ep | X (P )
. . ‘
o3 2
0 3
O
% 20 f 4 00 20 [
10
Xa®P | Bolpj)
08
10 '
oo 3
05
a -
00 20 HE— 00 20§

Fig. 4a. Oblate radial spheroidal functions
lnm(p;f)a xr(n’mnpig Jip= 1,2,3



50
o op
05
30
00
10 05
0. 00 20 ¥
00 20 F 4
29 04
X ®: ) Xo(p:p)
02
10
00
0
00 20 F 40 Q0 FI { 40
o
50|
) -
© XalPP %o
03
30
0 0
10
0
00 20 ¥ 40 00 70  §

Fig. 4b. Oblate radial spheroidal functions
Lora(Pi E) = X (n,m,p3f )5 p =1,2,3

19



Fig. 4c. Obla,se radial spheroidal functions
Lon(Ps §)  X.(o,mp; §);
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Table 1a. Prolate angular spheroidal functions Y(:)(n,n,c;m)
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Table 1b. Prolate angular spheroidal functions Y(;)(n,n-hc; r&)
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Table 1c. Prolate angular spheroidal functions Y(z)(n,n-z,c;r&)
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Table 1d. Prolate angular spheroidal functions Yq(n.n-B,c;z)
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Table 2b. Prolate radial spheroidal functions X(
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Table 2c. Prolate radial spheroidal functions X(;) (nyn=-2,c; t)
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Table 2d. Prolate radial spheroidal functions X(;) (n,n-3,c; ¢ )
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Teble 3a. Oblate angular spheroidal functions Y (n,n,p;7 )
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Table 3b. Oblate angular spheroidal functions §1 (n,n-1,p; 7 )
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Table 3¢c. Oblate angular spheroidal functions Yt(n,n—z,p; n)
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Table 3d. Oblate angular spheroidal functions Yt(n,n-B,p; 7))

5 b

o

3

.2

.0

1
I

7

t IR

- ——— - -

in i

QOO0 OO0 900 CE D00 O e OO OO0 OO
COO OO0 OO0 QOoR OO OO0 MO Lo LoD oo
o000 OO 00 OO0 OO0 00 DOWw OO0 DL OO0
OO0 OO0 OO0 000 OO OO0 OO QO ORe O0O

S0 0 B8 e B EE 2P0 e e SO S eF ece " e s
vHeir vl O00 OO0 OOM OO0 A0 00D OO0 OO

SO OOM N NP owIn

a0 Oo0 008 OO0 HO00

nwIr
O v O
O NS MW NoSd SMel ol IR 22 NN N
dried
e e 8 200 200 s s vee s

QOO DD NHO O PN QO S TO

Evlad NIN Ol INOTF OMT N SN

i N.110 SQN Hno NAM 0Nt MO WINM Do dmN
NNV N ceB e OO #S00 Oofo

LN N e 8 LR AN 2 L3R N J e e o0 L N ] o o0

WM OGN OGN MO BO® et NaWw O JFOL oMo
tnmm O o0 SO NN DOM 0w ek OMAN MOC
t Wity MM MO OO SN w0 ONE MW MOW IMw
TN MIE MW YO N OF Tl ONHY TEE YNe

e8 e o0 ° W NS Ces S8 F e00 00 s E SeB e

[ ] tes t
Nl MDA ONM OISO MIO ONN INDO OOM VNSO DO
O NM: NMo MU o -4::: DOT WNHD HOO Foum
[\ o« w4 Pl o [ Y]
gﬁﬂ 244 e 333 ﬁﬂa -1 1 - B g g - Hsg SS
LI e s 08 oo s e * 0o *ee s s e a8 o0
LU | 1 141

OOY INSID O30 0Nt "I 2 OM OO M2

NN NN v AL S0O0 ok

OO MWW Mo A Trin NN

Nt E L& Rl Salel eiw =

se 0 o0 . ° e ese s

1 () e

000 MO0 OO0 OO OO0 OO0 OO0 000 GO0 oDl
CoOD 000 OO0 000 OO 900 OO0 OO0 U000 OO0
V00 OO0 OO0 009 o000 09090 OO0 009D V0O 009
P00 008 O00 MO GO0 000 HO0 OO0 OO0 oot

OO0 OO0 000 CO0 O00 QOO QOO OOV VDO OO0

P e Fetitid - it |

WM WM HOUM =M HOUM HJM SO D W e

el bd et el 4 Lan g Pl bt g
S T Y D B )
bl g Pt Pt bl 4 Ll =4 (el ool o]

M 0o T I 4 v 9w o &

]
t
1
]
'
'
[}
'
]
1
)
)
1
) LN LN *e e LRI e LI 4 LRI LI e L)
)
]
]
1
[]
]
]
1]
i
]
]
]
)

el el 14 bt bt el it hd P - L ol Ll ]

41



Table 3e., Oblate angular spheroidal functions ?1(;"') (n,n~4,p; 1)
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Table 3f, Oblate angular spheroidal functions Y
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Table 4a. Oblate radial spheroidal functions X
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Table 4b. Oblate radial spheroidal furiotions X
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Table 4c. Oblate radial spheroidal functions
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Table 4f. Oblate radial spheroidal functions El(,')(n,n-B,p; 3)

1.2

9

)

eI OLNS
e RN
MMM

o3

Lt Lo NI 9
W Ny
A OVE L el
e cee

2NN DO HIMCWO
NNOOD BN O
FNOwit A
esoas wes e
N [N}

OOFNI MetDIO

HOOJD HOMMN
PN FOw
cesse e0sen

- (] Pttt

R ST anS Lo TSe2 0 L) I

e 000 eaee s

toCipdeae
el datdiodd
[LEE & fl

* e o e

® e 00

CICO .0t

[Talaal ot L
PR

XYl SR
M N
OO I ot
s e 0o as

2O
M oM
IV AR
PEPRFIP
P L Y]
[\VE o)

Nt 3 2
N * .
Ly-rainm
« s oo

-t

e oter

-r Fedn
* wipnenny
I

3] EHVERT LD DS D1 DOV D ILOG  n IO IDT DI O D M a3 oo ) 2 0. 3o I
LR - et by b et 4 end 7t et e
(v 1
! 1 UM TN WO N SNM I dOIM TN NIV PN =AM N SN U S0 T SO e Lo lat i B BENRT LB B
)
i | et et Ll [ lale Lot e ) [l - - -ty o
1
IS - ~N o ~ [\ o ~ N [ ~ ~
Pttt Oty [l ] -t ——4 [l [ d Pl [y N
1 .
PR L ) ") 9 ) N- a3 ™ Q w o
Pttt g bttt it [ [ L T R o L Iy e e L TS L R I




1.8 .1 Coel

1.5

e — i L -t

M ITOOD VOLIOD VPRHCSD MNNoO OO0 QAUMOO INVAMNOS vhOOHO COOOD whIoo
FTHOOD ONMNOOO IO CNOOE INVNOO ONODO OI0CO FIVDECC «iMEHOO JTVO0O
HECOOO NIOO0 OO0 FHUOOW wWeHOWES oo NOOOD RMOoOC MK DWE  «WoGoc
s o0 " LI I *® e ® a0 L I I ) > e o s e s @ s 0 e ® o & a * ® s 8 o o o ® 4 e e s o o

- -yt ~ro LA L | Lalcal T b
u t L.¢] ’ o L
o [
-
MOMOO CONHO OOMNIO CUHVSD NMKNMO wWMOwD O 2wec WNIINOD  eWN T e
MIwoo AUIMOD OO0 OYPYoo MOMNMOO MNNOC COwWoE MNNwW  wewoc wdNe o
HOOD0 WIOO0 JHOOD FEOER TOHOE PNICOD COHOOE MINGEO AHEOO NwoOoo
® o 00 ® ® 9 ¢ e ®esoe * e & 9 0 ® e a0 *® o000 * ® 9o o9 ® 8 00 . & o 0 g oo o s 0
Ot et M LN B R | (=1 Ny 1 1
v ] ~ [] ~oy 'y
N [~

-

HEWNG  ONRDS  UDEO  INOWME NONOY™  NEDM v WAt QW MUY M WO UMDt
LOHEOD ACYVDD YAMOO FNNED COHND N0 MOITOR OOV DINTHD LOWHOD
OOOON «HPHO0OQ PMODRO ONOOO0 ROYOR FROOD UHOO0 TOHHM MANOCO InNNo D0
® 0 00 e o o a0 e e ® a0 e e ® 00 . 0o a0 ® om0 0 * % o a s ® o0 0 * ® o0 0 ® e & 0 o

E L] tr 0t ] ”mes [ ) [} Mney S~ o) [}
M~ Labal O 1
o~ o

WQAMMM MG MOINOM OOINH.S B NDO DOONM MIEMNA OhOCOW OONHT MO
O JOrN® AArNO OINNGS PNEOH JITMIO (M OMS HICOW QOO MWL
CHOOD OINOOO NIHOS A0 DMEHT DONCD Muroe CwHAIRE JFNNOD I0wH0S
. e o0 o ® o 2 e e » a0 s s " o @ . o0 . o 0 00 e ® & a0 . 9 0 08 o ® s ® s .o 0 4 0

) oD LI I I ] Pt My ’ O [P I 1)
N~ (W11 -0 it
o~ ~

QEHOMCG ©OOION AUMNUMS WDV ADCTO Ariehim  «MOMA OO DR O N
O EMOWNT M TON FINNUNN NOMNEM Ol Fd MO ONRTIN P00 NIM o
HAFHOD AMNMNANO @LINOD NOHAOO RNl ATTHO NOHOC NIMCY e DD et
LI B A [ LAY ] *e o a0 o e 0 0 o o s 0 s e e 8 s o » 00 ® e s 00 ® o s 00 * o ® 8
J WOt D LI I B | 0 > Oeerr vy DM <)t 1
n o L =
-t -1

AMPONIN OO0 CUNOR OMMOH ANIROC Mt NHTDR. T 0 OMMm Moo
DOMOvihe NAUTON MTOON OO DO OEMA 3 MEONNG ALKONR OMdaDN B ton
HOHH NN NONAHD i MNP IMON A T i AAHIART e Ma! ORI vt
* a0 ® g a ® o % 0 e e ® s o0 . ¢ o 8 o . ® s 0 0 e ® o v g ® o & 0o & L ® o s 0 8 ® g% 4
" novey LY B R L] Y- T I ) (] DO P Nt ) P [
E-TY] -t - .

e

53



6

I
I
I

2
g U g g S Sy S SO PP

Table 5a. Eigenvalues of the separation constant Ao(n,n-z,c) -c
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Table 5b. Bigenvalues of the separation constant Az(n,n-a,c) -0
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Table 5c. Bigenvalues of the separation constant 4, (nyn=-3,0) = o
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Table 5d. Bigenvalues of the separation constant A3(n,n-3,c) -0
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Table 58, Eigenvalues of the separation constant {Ao(n,n-4,c) - o}
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Table 5f., Eigenvalues of the separation constant {Az(n,n-4,c) - c}
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Table 5g. Eigenvalues of the separation constant { L4(n,n-4.0) - c}
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Table 5h, Eigenvalues of the separation constant 4, (nyn-5,0) - o
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Table 51, Eigenvalues of the separation conatant A3(n,n-5,e) -0
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Table 5j. Eigenvalues of the sepaxration constant As (n,n-5,¢c) - ¢
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Table 6a. Eigenvalues of the separation constant Ao(n,n-Z,P) + P
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Table 6b. Eigenvalues of the separation constant A2(n,n-2,p) +p
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Table 6¢. Bigenvalues of the separation consient A, (n,n~3,p) +p
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Table 6d. Bigenvalues of the separation constant A3(n,n-3.p) +p
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Table 6e. Eigenvalues of the separation constant Ao(n,n-4.p) + D
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Table 6f. Eigenvalues of the separation constant Aa(n,n-4.p) +p
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Table 6h. Eigenvalues of the separation constant A, (nyn=5,p) + p
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Table 6i., Eigenvalues of the separation constant A;(n,n-S.P) + P

) ) ) et ) i -
“ “ t ' [}

) ' ]
1] [} COOHINN AN HTI MO ORI NN o | ] 1 ONOHY MONEIM MO0 D2vMin O
1 I Oreoin NOHOM OITOON OO OhAIN O ) 1 I NN CO S .II ITOEm WO O
] 1 9N OIOND DOwM NUMOT Omu®o .. 1 | OINDC0 VINCEH OSOIMIN Owpwin ©
[] [« B | ORPHD (NMHEDOE IS0 M ONES MMM m I O FTO2OM oM MM« MO o
] 1 se v o e s s 00 ®e®aos e ® 00 e s o e o » 1] 1] (] e s o0 o s e e ne e oo s 08 oo -
[) 1 WG CONING MNENO MOWNMITIM Mo M ] [} I TN N 1 1ty NI TN O
1 1 BN 2T FTIMM MMM MMM N [] ] (] et
[} ! ] [] ]
¢ [} [} ] [}
[ e NN ] 94 1 Lol 1 [l T NN it Ll ol e
1 “ [} ) )
[} { 1 []
(] ] OWHEON 2O MO OONND TOWNN ¢ | ) 1 NOORM APinviv O TOMA OMATIN ©
' I OOC'M e VDRDLT NPT OwikliM omanes o ! t 1 IO FNONT VO OhONJI0 o
) 1 ODNWe MDY NI MORAOW oOoNNIn A ] ) I A NNNO POTH ©DOO0C
1 L < | Ot OO RO MMNGN NeuMPr M ) 1 T 1 OIONM Ot CWrono adCsodt o
] ] eeeve goees s eses osecse sevea o 1 ] ] e®oe® seeee seees PSoses o
1 1 Na$ NIMNG QRO FMNHO OO o | ] 1 ONCIN 1 wvifNedos 33*“5 )
[} I T MMM NN NN St ! 1 ' [ D B I I
[} ] ] [} 1
] 1 (] [} 1]
] IT.T.“ Pt bt bt b e et W1t i b — - - “ 1 hdtatbmt § St Attt b 4 et I dsgrt & -
] 1 ]
] 1 ] (] ]
1) | DTN ORI ADHOMN NA0TE OTWoOMm N~ o ) 1 OwONG MurIO MaAanTd NITuo @
] (] et FO UMD PO OVONMNMF ANTohd O ] (~" ) I DPONDG M SN OOOM®  QUNNOM D
] ] O M INOMAIIN DN PHEOM OOt PP ' ~ 1) A T T P00 wino\ba NN O
t ~ ) ONFNDT ©ONEM NN NNV Mmrssr 1 ~~— N Oy MNOMDOY MWOMA, DIOND ©
h ] e eesa s ew0es seses e0ses sases o } o, [ ] @688 8 ceeve eeees So e *
] 1 COMNOIN MO ONOINT MO onone m ! ] ] 1l it NNAMMM 230 O
] I MO NN vt i it ] + t ] PO N R Y I B I A T B M)
[} [} " t (] B
] ] ] 1
RO R L T T e e R L S e e T Slas S 2l o o S A \w. R e TR R e T R R T T R R LR L8 Ll L [ B
1 ] . oy ] ]
] 1 " 1 []
[] P ,mett P T PO 82 IV MO ! :” ) Y 3 NPT VTN ToY LT BTt (2 T Toal MM
] I /CAMINT OO0 . DD AHIDN A INCHHC W ' a 1 I Wt t.om 1OV | DCHN g, ™
' 1 PATNNGD OL2000 OMPEN OITDVDNIN NOooo & Py (] I OO T OONE TR DTOM
O 1 ORMINE™M NrD0O NN MMMIT unon o 8 o t W 1 EMONT MR MINDOM DTN I O
[ 1 *» o8 0 . s a0 . o s 0. e ® o 0 9 o & s a ® - [] ~ ] I ® @ 0o s s > e 0 * o o o o s e 0o s -
' I QOO IMNWO NOMNOIN TN teioum o | e~ ! I v NN MMM s N O
1 1 Nttt el i LI N I A ] ) ' [ I D D N A O B O B NS I SN A |
] ' [ S SR '
] ] ] ] []
= b —t - [ aal ol ] IR L NN
i : i ' '
] '
] 1 OriNI® DN DOIIN NEHMME Oviowir 3 [} I MOWIM MOBVI0 0T CWOIMKD I
] I ORAINGD PINHOIN R NN maninsy | ] 1 ONHBD *HAAHD CIMN- OrihNo D
' I O PNT AMOMT HOIOWN MO0 MOOUNw © ] I N 2OM DIOAM DOOPIM wWHOOD D
I & ) O0Oo®m OPADH NUMOIA  IBIDWNDUWN  NINOON ~ o 1 NOpofvl NITONT ANISOO NP OO O
] ' o2 o0 0 sv e seras e®o o aseose o | ] . ®ece e s e e, * s 00 s 0o 0 00 .
] 1 NOCON VINNIM N el NMFIND NOOS- & ) ] 1 UNAINM  MmMMae PSS e IMBININIA O
] [ ] ot 1 e ) [} ot [ A ) [BCIC B A}
[} ' () ) ] (] ]
[} ) (] ) ]
b bt et g ¥t bt et et “ [T NN ) -t Ll LT ]
] 1 ] . ]
| 1 ] [} ]
2 OD000 00000 DOoO0N0 OO0V Qoo D | I & 1 O0COND NIMNN OOTAD INIMNUHA O
(] 1 ONIUD ONITOD ONTOX ONIOL ONIFO o | I/ ) e Wdede HS0000 OQaoo A
_\. s o0 8 o e e ® a0 *eo e o0 s % o v e ®os « 9 P - s o8 0 s s e 00 e ¢ a0 4a s e s 00 -
' [ Hrtrrr  MUNNN MMM 3T (- Y]
" a v 1N
] 1 ¢ [ I |
' ' ’ [ |
[] ] ] ] ]
ot gt et [} it )ty

72

T A itttk bl et A g



Table 6j. Eigenvalues of the separation constant As(n,n-5.P) +p
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Kynsuymkuit 0.A. u Ap. E2-86-432
Ta6mumul # rpadHkH chepOHAANIbHHX
dyHKIMI OCHWLUIATOPA

B pabore moANTOXeHHW ~ B BHfe Tabmuy ¥ IpadHKoB — pes3yib
TaTh BHUYMCJIEHHMII Ha 9BM yrnoBHX M paguHanbHX GyHKmHA H30TpOn-—
HOr'O OCHWIUIATOPA B BHTAHYTHX H B CIUIOCHYTHX C)epOHAANIbHBIX
KOOpOHHATaX. YCTAHOBJIEHA 33aBHCHMOCTH CPepOHOANDBHHX KOHCTAHT
pasfiesleHHs OT MOMNOJHHTENBHOrO mapaMeTpa BXoAsmero B onpefe-
sieHne cdepouaaNbHEIX KOODAMHAT .

PaboTa semolfiHeRa B JlabopaTopHy TeopeTHYeCkol GHSHKH
OHUSH .

Coobuierne OGbenMHeHHOro MHCTHTYTa AfepHRIX Hccnenopadmi. Jlybsa 1986

Kulchitsky Yu.A. et al. E2-86-432
Tables and Graphs of
Oscillator Spheroidal Functions

In the paper, we summarize, in the form of tables and
graphs, the results of calculations at computer and radial
functions of an oscillator in prolate and oblate spheroidal
coordinates. The dependence is ectablished for separation
spheroidal constants on an extra parameter defining the
spheroidal coordinates.

The investigation has been performed at the Laboratory
of Theoretical Physics, JINR,

Communication of the Joint Institute for Nuclear Research. Dubna 1986
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