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1. Introduction

in ref./1/
quantum oscillator in prolate and oblete sphercoidal 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 io spheroidal and Coulomb spheroidal functions
which have found application in radiophysics, coptics and quantum
mechanics %/, Unlike the classical special functions the oscillator
spheroidal functions do not obey recurrence formulae and have no

the problem has been studied of an isotropic

. integral representations. This "anomaly" can be explained by a
specific feature of the sphercidal coordinate system 2 : there
cannot be made expansiong of the group of motion of a three~dimen-
gional spuce into one-parameter subgroups. This peculiarity much
complicates the study and application of spheroidal fungtiens 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 oscillator are obtained only for several of the first values
of quantum numbers of these functions. A more complete solution to
this problem is satill to bhe looked for.

2« Prolate angular agpheroidal functions of the ocscillator

Let us introduce the operator JikM/",C;z) dependent on the
variable 26[-{, {] ", quantun numbers # , 2 and parameter ¢ :

_/(n,m,c; 2) =d?-'/(?£¢);;{+.((uf)cz‘_t_:!’:,; - szt(z'i/) (1)

The quantum number # assumes only integer nonnegative values, /m/
may equal §42.... # , and parameter € /G 0) . The prolate angu-
lar spheroidal functions )é (”;05C;?) are defined as solutions

to theAfollowing Sturm-Liouville equation:

Alnme;p) Yo (nme;p) = Ay (nme) g (mm <i2)
The quantum munher ﬁl enumerates eizenvelues JQQ, and coincides
with the number of zeros of the functiona )4L in the interval(—#i}

{#)

xyfheory and methods of the calculation of spheroidal and
Coulomb sphercidal functigng and their most important applications
can be found in monograph/2/.
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In ref.“/ it heo been shown that th?)functions >/¢- are
+ =, . s
divided into two classes, )/4(_ and yq_ , with positive and
nepative parity in variable 2 and are determined by the expres-

gions:

: A 29
¥ “tnmeig)= € TekpY ;aﬁ(""”")? (3)

) T 2947
Yy tomeig) =€ % (p)* 2 Gps imOf )

#r=im{ p Hetmi-}
susmation in (3) and (4) runs over §=64.... g  and §704... 7L

(in the first case #=-/m/ 1is even; in the second, odd). Fro.fj the
meaning of the quanfum nunber 9 it is clear that for y&

and Y§7' g =9 2,... A=im/ 8nd = 43,..... n-/mf. , respecti-
vely. Coefficlients d:g and Q:gﬂ, obey trinomial recurrence
formulee:

&
~ (8544)(254.2) Ryspq * J(asemi@stimsi)+ e S-HAg + ¢fByq +

+ Qe(h-mi+8-88) Rgs.q =9 (5}
—(25+4)(45+3) Rgg, 3+ 1/(-8.9+/aw4)(l.1+m+4)+ ac (-!SH)-@%C_'/@M*
+ Qe (timt1-28) Agg-g =0 (6
and the boundary conditions
Q.g=d-y=0 R, =ay= 1 (1)

4
: )
normalizing the function B/q. .
herefore, the tebles and grapns we are interested in are
constructed by solving two systems of homogeneous equations (5)
end (6) with boundary conditlong (7). Results for particular cases

ocﬂ_/mfajare giver. in Table 1 and graphs in Fig. 1.

3, Prolate radial sphercidsl Tunctions of the ogse¢illator

Tet usg redenote ine variitle in operator (1) by E and
aseume the ¥ € [ 4,00) . Frol=te radial spheroidal functions of

[ 22

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

.](”:”'a"if)xk (nmcE) = Be ume) X(nm,c; E) (8)

The quantum number A enumerates eigenvalues 3& and coincides
with the number of zeros of the function X« in the interval
(4", OO) . 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:

XG-) ",f(f{() t "z._“'." £ AF
« (amc;E)= € " 0T D GelamdEED) (1)

The raoge of summation in (9) and (10) is the same as in (3) and

(4). The coefficients ,;5' and Ze satisfy the trinomial
recurrence relations:

Y(s+)(stim+1) 44; + /( LS +im)(ASt Imi40) 4 Zc(Retoy- 2.57) =

~ Bt cfbs + AC(n-tmrt3-13) bs.g =0 o
4(st(g *tim/t1) Fses + / (RS thnt4 )(ASHmpe @)+ o (A-Imf-RS) =
- Zi’«éc}y; + (-t 4 f-218)Fs.4 =0 e
and the boundary conditions
f.,sf_, =0 , foxGon 7 (13)

fixing the normalization of functions X /(:t) » Results of the
solution of two systems of homogeneous equations (11) end (12)
with the boundary condition (13) for 0% M-/m/£ 5 are collected
in Tebles 2 end graphs in Fig. 2.

4. Oblate spheroidal functions of the osgcilletor
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


http:bounda.ry
http:1c(tr-!m/+I~L9)a.ts

> @) gty 4 = y ' 7
% 2")( (o -p, 7) X (B n3c; ) = ax/u(— ;’1")6{.‘,1)"? .

+ (Amp7)= 1) Afeted (14)
5?5#(/!,/”,/0,' ?) . )/-(Z-/m (»,m,-/’;"?) 5) ' /_{_ Gon-1)+ L + /(96’--/)-54- Veldn-3)+ et ?:
;\egl(ﬂ/”;}’j 8=~ %f's}%-/m (nm,-ps i£) (16) : Zz
SOun ) =en [ FENJED*

7elq1] | Feloe)
XEnmgc; k)= IS IGOY GO

i.e. they represent analytic continuations of prolate spheroidal

osecillator functions inteo an "unphysical” region of the variables
2 . £ oand parameter ( . iables 3, 4 and graphs in Pigs. 3,4 ) 4
are compiled by formulame (14)~{16). Xa (/’/ n-g, C,'g):-"—f exﬁ/:'.zc'(ff{)](f{() L3
5. Particular cases .
v Clr-1)-dc + VCon-1)2 4 beCon-3)+ 4c® p
The explicit form of gpheroidal osecillator functions for L+ P y (§ -9')
arbitrary # and MY |, when Og #-/m/é 3, is as follows: (n-4)
) oyl a
o (mnc;p) = exp (- zz-)(,/_?«z)" ” . o 2t
>/6') ¢ %-_{ X.; (”;""I,C,‘E)z2!’/3/:2,—({{{)](?—/) .
. c? £
s (mnecp) =exp (-S87)(4-1Y
T /?) F ( < } 2 Z '/1'1‘ @r-t)-dtc = an-1)2+ Y C2n-3)+ th(gef)/
y(+) cp? ad 4Cn-1) -
o (mrt,cip) = exp -7 }(f-g‘)".
a-3

Xo(-)(”lﬂ—sl C')'i) - exf;}(gffy(ge‘f)z}

i {/ _ Cr-v)+ 3¢ - ﬁ.-;}h Ve (Zn-2s 4 74/

2
) s n-4 . @n-1)~Fe + t/(ln-/)‘«f- Yo (n-F)+ Vel
Y% “naeip)= exp(- L ¥ [+ L et
@r-1)+3¢ -!-i/(? -)e e Com- D+ Ve 2-3
A - < e N
{ 2 "/ ~ X, (hn3,c; k)= exp/-;f—(fif)](f{f) ‘.
3
) 1 z
Y, rscip) = expf-52) (139 %y. (@r-9-Ze - 000" Yot 3) 4 Yot
2 7 o+ il < 2
f 4,(,,_:) (g—f)}
‘((/ D+ de - Ham ) K (2 D)+ Y £ 27
= :
4 5



http:ial..fJj(!':..f).tI
http:tIM)-.iC
http:1-(Jf1l�(j+.1c

+) n
y nnp;7) = exp/- Fori9for 54) *
Y inmip) = ensff Eaisforiy 7

-

y (/!,Av-.e Ap)= exf’[.a 2. 1)](/. 74

, // @11t 2p- /(-0 = 5p (20-8)# 57 7
4(h-q) /

&P

o - Z
Ye (rrap) = ep[-£a4-79 %

Z. -
.2/,/__ (@n- )4 2p +\/ (20~ Yo (20 vmn*(,,“?{y
4(n-1)

Vi&) 4
Yo tnns,p3) = exp/-3 (4’-1‘)](4-'9 Iz

@r )+ 2p- fon-Dt- Y (2r- W2 e? , _,
ﬂ & (n-2) S jy

V2 _ o
% rspig) = explEw i) 59 *F.

. (?rr-r)-f?p,‘-;/(?ﬂ)‘ Yo (Zn-?)+ 2 _
[7- (n-2) (*1 }/

X&nnpb = e~ (Fo®

~ . _ o -,
(e pE) = exﬂ('%/(ffff)ef
Xo (rapE)= expC &) +4)"

-(//-» (2n-1)~ &p + V/(2n-02 - Yp(@y-3)+4p2 =
P4

F4f

X sy = >y ) En

[+ @rd=2- VC2r-02= Yolom ) u p2 —-{/
= F

X (n-s,5,F) = exp(- £)(FLy) F

‘{4’+ (Zn-)-2p+ \/fm)"- S (Zn-3)+ P2 g.'.z/

e
Xy tyns, o F)=exp(- Pf)(E *07—5'

. / /4 (2n-)~tp - /(on-)2- Yp(2n-R+ %2 -,
: Fef

() gg(ii
6. Eigenvalues L3 and
(€
,3 )

()

Eigenvaluss A 9 and are determined from the
requirement that the determinants for homogeneous systems of
equations (5), (6), end (11), (12) equal zero., The dependence of

and fk on & at given 7 and /®/ 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 #=/r-@=Lx /1/ ang

() )
.}7q' (7b”b€l) = :3 ~ <75‘"/‘)

7. Conclusion

The functions studied sbove naturally arise when the variables

are separated in the Schrodinger equation for an isotropic cscilla-
tor in prolate and oblate spheroidal coordinates. The latter are

connected with reetangular coordinates ag follows:

R
I VEA ey g :.-’zﬁ,/(fi,;}(,:w,g,;,% "-7"2'&52
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X=FVEDN T wy , = EMFTItmy, 2= EFT -

Here the angle ¥ changes within the interval 0€ @ < 27

the range of variation of the coordinates (F,#) and (§, %) has

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

K 8
C= 4,,;4?

in which A is the mass, & is a cyclic velecity of an 1sotrop1c
oseillator. An analogous relation is valid for parameters f and

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

c'/n 7

Vosem B 04,C)= Mo C0) Y tamest) X amert) =

where /Vﬁqm (¢) is a normalizetion constant. The oblate basgis
followa from this formula by the change 2-» 7 yE- 5 y C P
Indices of the total wave functions of the oscillator are related
by fz= RxAfim/+q,

We are grateful to Yu.A.Budagov,i.A.Bogush,and L.I.Ponomarev
for intersat in the work.
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Table 1a. Prolate angular apheroidsl functions Y(z)(n.n.c;z)
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Table 1b. Prolate angular sphercidal functions Y(;) (nyn=-1,0; t&)
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Table 1c. Prolate angular sphercidal functions Y(;)(n.n-z,o; z)
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Table 2a. Prolate radisl spheroidal functions X()(n,n,c
I.z

1.0

I
I

Iy

L LY Supp——

I
I
I

———— - " ——

HMH; :
[~ NED MO S0 MMSO Mo DMUMD MISE SR MO0 MOE
w50 NEZT RNE 4uB NND Nud BANM SO0 SR wOn C 1 OO0 NGO JOD SO HOD SO0 MO RO Q0N e )
S SE0 WSO NS S M NS NN B M) BOR {E0 $00 NAS NS THO NS Do G IO
GO0 00D «WBO SO0 Ol MBS Mo = I 6% s8¢ 208 Sex »se S0 s BEC 20 we
“E e ae INIS TOME wo
PR E HEE se e 2EE SB e Be s see meS ] it L] o o« oot n ADwd ]
- ] - N 1 o ~ & Mo '
~N a ! ~N -] :
' © ] AID DO AW S IN NOID OO NP OON WD MMed |
:g: g:o A 0 DO Mg BN BOE S VS * I DO AWM NN MHIAD B0 OO »U0M D0 D W0 8
oo Qag mcn B MRS OME b NN Bk DN . I moOc NS OO Vo0 NG uMme MO OINGE Pt WMesdn §
P DO NEaD MO0 O SMEB MO DM Aot ¢ i 88 e BE WSS s 20 Bos SAE 23S Sae Sk s se
® 4P E s 2 e GET BE® se o0 SO E R2E¥ wSe een ¥ -t K3 -t o g -3t L S ¥
hal o ~ et N 1 -t & € Qo t
- ™ ~ b { - : N w :
-t 1
: W ] ORD OB M BMO MM vt DD Do INDO M
LRS NOD MO DIN NGO Ol ONS Ve HOUIA ik ; e ¢ 1 IO NG IO wWHO SR QUM OO0 Fe DS Nt b
oeo . Nl WO OB M NOM FFR OO0 o0 ; - A HER MO COO OwED MDD OO0 DN Yy Jom IndN
B0 MO0 Ao BH4B SaS OO Mg ¢ 15 ®E A S G0 S EE Mes 353 S ede tas wves ase |
s00 waw v S
LR 2% 3 LI ] L3 2N 2 e 8 u‘.' . o0 LR 3 . 8 8 i - * :: zd Sm so g:\““ :
W i
s n e go | E et m !
: < Nt (NS PN MM MOM D OMND NG S S
DT TN s A0E NG MO NN AN AN OL© | a . NNO ©fa IO Owinn MOd O DS OMS B OGm 1
ot oo I35 L98 oo AUMm OND hwo HO® OO i N> ™ NOO SO0 GOD MNG OO0 oo TN NOF OINE MO !
par-ar S L 4ad OO Ot NSO OB MhOiw IME DN i —~ S 29 e ¥E Fps S04 Gee Sas FES Pa N e s wwE §
TN Pee ees taw Bae et sre HEP ses ‘ 1o ' o~ Sed PN N SO o
-+ v gt Mo i ~t - o w e gN 1
-+ 3 <] - ~ :
o~ Mb UM OIN POO DR DWO MM BN GON OO
el S RN hue tihg Do WO A0S KRG oM g 1t e GG MO MON GO TS 0D ONT €20 Moo Ngn |
e BN Led MNE Seibh OO ANO OIS a8 o~ MDD Do NS NS ROW MMM NOM Nk SO T ]
B NOE IASHD el WM MSG Miiel N no B9 #¢e ser ses Sos G s sas ey See wesw |
“0e ese L] LA L ort
S8 280 s0 e Ser ase 566 ems ase 4 - ~N Nl mo (LY SO Moy |
i N Wt BN e SN ! © ~ et ™ 1
] o : g v :
; - VON MmES COh NN BOO MUE 00D OND hOo TON F
NaT 823 9%8 fRp 335 SOR 538 49 fne Lo < | $33 K53 nRE AET 3% SR% 233 588 I8S S%T |
a:lier:a.ao.qg SE gs‘.‘ ‘t« g#n " -gm Mam #as s e BEs WS Ses S s e s o868 s s ¥
* S0 e ws e @ [ ss s SE* Pra e ¥ -l N [F 1] Do SSwvl (Wt NV}
o~ ” O on z: :Qﬂ b H t wt ~ L] D 1
- '
a \ ! M PN DR M ~ " -+ :
L) ~ * < MR Al P AN PMN DS OO
DOM DOE Ho® A0 M Q0w Ao Ode O Sem @ ¢ 1 OO ANED Wg O 2O W OING Rt NS Pan |
Nan son Qired MMA. MDD DD OO® WON o & - WHO BN PP OO0 OO 33 Odh OMS WO UM )
ANG OMe Ol NN DM R NBE® o B $06 248 e8s HEs EES S2e Gae S 6% s e see |
tee e sesr o Soe S8 b 290 208 8 o - -l ™~ E 2 M I NN
o A wt vt (YR YT t )
3 ]
; eI .
o L3 M DO I NS O ONE SO B SN RN
238 QIR U8R D22 uvg pow gme feh voe e 9 13| BER 2SR Id3 QU2 Sah TNB S%s oem gnm AR
w Ll -l £l st 20 NSO Y s in
‘.'sﬂ.lﬁ(?': el KB AN MON N MO MO H 20 G6es Soa Wee s -0‘0 e B8 0 4«6 B2Ae
. “e " K ® e e Ge e Ast 408 asBoe -l i i ¢ (2R, ] ] mNr“
Al L -t LY et @ i
5 :
4 K4 WO UMA AR PN @S0 MNFO OIM A O 00 |
o S A2N JoMm ame O0L MG ONG O O o » OMM FON M wWOw GOD 000 G0 O MO IS |
DMN DM6s OO Alved P A B ANAO i - MINK: BN BN BOINF MM NN P PN RN NN
raia- 4 MM AN NN BMN BN IAMN M B & 80 ees see See *r4 29 esss e ses Gaw |
. e ter sy tve s Pee S0 erw 1
1
8 ! !
o
" ] o MME M 2OM wWOw OO 27O NOM  IFN O o o
Si DN3 BoN A8n S92 DU2 Swr wee oo sen | o 13| gRE Ba7 Yk SRS 2Ny ane 2fe gln pum Sod |
SBs M MM NHH Had Hob bob Dhe oo NOT - S Ve R AN AN i R s R aas ase
. . . LN .. * e e .. LR s 0 *h s s e 'g [} ]
t t
Ty |
3 i OO0 o0 OO0 Ooo0 SO0 om0 Doo O Moo oo |
oas oo2 S=c 928 209 uso gooo oo mao ceo t s | OO0 OO0 PoO O0D OO0 LoD 00O PON @0 008 i
BE0 COB Coo BRe ggg 00O Ome O 09 Soo Fort ] ODO OO OO0 SO0 OO0 O0R0 OO oD BN0 ooo )
“ee ver s88 ae s ...G.E.O. G.G.-. .GG.BBQQQQ ] ] -o.: E RS mFE G ee AN 4 E Cas W E 0009.0.‘
v 900 OB0 AcY OO0 ooo Boo .‘c:n H.;; -'e:u. : ; i DL O OO OO0 OO0 COE OO ooo oo :
' ]
ol =4 P 1 retbmt it | it it (ol 2] ot 13
oyt bt bt ] [ i
1 D i M AR D U M UM WO O 0§
TR SO A AU UM WM AN wGIM NN e i 1£: '
1 L Il 4
] t $ o 1
- 1 ' o m T 0 ™ w o7 - i
o N MmN o o W g i l...f..l ~ b < o
30 31




-

2.5

2.6

-

2.“

2.2

2.0

1.8

———
-

1.6

1.4

Teble 2c. Prolate radial spheroidal functions x(;)(n.naz,c;f )
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Table 2d. Prolate radial spheroidel functions X(
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Table 2e, Prolate radial spheroidal functions x(;) (n,n-4,c3 ¢ )
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Table 2f. Prolate radial spheroidal functions X{
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Table 3c¢. Oblate angular spheroidal functions Yt(n,n-a,p;
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Table 3d. Oblate angular spheroidal functions ic(n,n-;*.,p; 7
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Table 3e, Oblate angular spheroidsl functions §£+) (n,n-4,p3 1 )
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Table 3f. Oblate angular spheroidal functions Y
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Table 4s. Oblate radial spheroidal functions X

3.0

7

2l 2.

2e1

1.8

1.5

6 -9 1e2

«3

0.0

il

.;_---------
I
1

o -

- ——— o .

IO wWNE MG UM ool ofF team
oD OO0 «WO0 MER Ha® DO el e ONO T
- e n > e LR 2 4 LR 2B [ LI 1 LI 2 LR N LI I 4 s e
- ” - w et -m
- - - w
b ”
Ore NS MOS MOS kv MG Moo OO g SON
> e R DME OO SN N0 ek
ggg :gg ;}gg mao v-g’c G Ona oS Mo NN
-« s ® L K 2 L3R 2 3 LI IS 2 LI 2N 4 “:.0 ;00 “l‘.O‘Q ~:';O u"mOo
- &+ Y W
- ™
Cvivi MIOM DA OF v wimyn Owitd G 00
ggg fgg NG DNE OFE KRN S OMS NoY O
BOm <00 Moa O AvE OMo Mo fiavl Ninm e
* N *» s L2 L) LR 2N ) LR ] . e L3 28 L LN LI L 2
~ ne :o ;:
- » bo] -4
Sagwd M OO M RO (DR BBN BN MNE Do
Hgo gg“ LD Wiel MM OO INNWM ONG et O
" NEBE (NS MeHd MG O 0N D33 Fte D
L] LR I e LA 2 2 . e .o e W LR LR 4 . e
- " ~ ~et OF SFOw o
-l -+ - ey
LY
COM @NE BFD VSN A AR OO WMo
:gg :23 MOM D SR AN GO0 D DN SOW
HOC 200 @i Mo kv BIN OOUN Qe OO Mo
LR N ) LR . e L AN ] L ) LI 2N 2 .&I .:‘n.q:F:c:Q:' ‘.0‘\5“:
1
- vt o NN D
-t
BIAE DO DM Ao OMwd MG DRI Tmo o0 Moo
N Smo gt Oviey - WER SN OO0 N amo
D e OMet OON T HOW o e NFO Dl
o m L N ] LN LA L sa0 ;é‘ ;&& 6;; 6;6
-
i ™ O Ym =
Mol @O0 O WD ©vike bW HO 0k MOo  DBoiIn
Wet O @M INSL Nend NO Nl Sheel N0 WS
§NT RmY ey e ede une 916 gme Nne A3
R A L] AN M N :c: oMo
MMON. 4N BN O O WO ol wds
5?? 38% oM NDM I o IWMIn N0 INNe MNo
Ohey O NBIn OOK vt 0™ OOk MM e WEN
LN 2 4 s "N LN ] .y e * e * 6N .we LRI LN ] . e« @
et -l Nedwd Ml AN Mt U0
WOM SO DO Dk s S0 QAN it SN At s
MWD et BN NS SN aing INSS INO Mol
O OO0 A M0 NN O il TON BMO Am
.o e e L 4 «—. o e e e e * LR ] * s 8 LK)
- et whedvl  virtet catuv Nt Mg
DET WEA NON OOF B0 DL VI D COMm N0
Nedte Mined A0 D20 MOM ©OME MOM OWm e oo
oo o SOm OBl WO e N o NN M
e r . LN L3N 2 2 e w LA L N 4 " e LI ] * .
- il R o L R L L R T2 ]
OOE oo DOoM DoOm SDe 00 oot
528 822 ggg Gon ooo oom acd Ssa oae oo
OO GOS GO GOG Ome oo ML DG OO oo
LI 2N LR 2N 2 e * W LI 2R 4 »ne e LI 3 2 e 8 * 0. - e
el edvivi virded wivied wletri wlvdoed Ttedvi wiwdrd viedwl wivivl
M I UM M N0 ) AN WM UM s
0 = & o <= v o & = o

————— - " - " -

46

) (n,n-1,p3 E)

~(_
xﬁ

Table 4b. Oblate radial mpheroidal furictions

3.'

6 9 1.2 1.5 1.8 2.1 2o 2.7

«3

“HHH:
MBS Nivits MIES SN MM e hogd Seam Nl « L]
MO O0O8 MOG NHO MMGE MeD NAE Kk ROog S om )
N0 «WOe MOE COO MO NS MMB M@ Mo O e
L L N 4 * s LR LR 2 4 LI N J LEC IR 2 .« " ...(}'.CE

- - Ed W L latd gvﬂ ]

- ”» = 1] - 1

-« »” - :

NG PINE IS MIe MM OINE  ~Eh WA M N
EE BOR B« O SNS INDwW oy ik o ownn )
ERE NOS NDe P00 OWE MO WOe Woo wWhll oow |
s "0 ¢ e L - e LN ] [ A d »ew * e *» e s 3}
-l » ©wl e wim o 1

- -t ~ wes ¥

- ” o :

WO Bov el Mk MO PO DD Aed MM N
MO NS «“{INS oM AL TGMA M Bht MO0 oD |
B MO POOD Me MDD QOO0 OMel NOWm MmO oM |
“r e Hee e sEP #80 o5 exe e Bee s es }

W @ i\ 00 fad teitd ¥
- E 4 © «© et My ]
i N ~ !

AOM G'rhe. MBI Ml O WION SN0 el W S ]
MNE MO INME B\ At SN Dg OOM Moe OWno |
DNOS NSO N OWMD MNAS Ahwl OSE NSO Mmegy Mmoo |
t9¥ Spe BT se s s vee oenw Ped eowos ¥

-t ~N @ he e WTwd Wity wtOMN §
i " © N 13 ]
- :

WBEE MG O OB Shrt NBO MMM NS N NEE
ket MIEN WA el OO Deivl DD WO NOS Oeir
M MO NG D AN WO WD O Nl BN
. e e *" e LRl [ ] "wes .. LI [ R R] ¢ . e )

L. r-2] n Aot WIN N MDor

-l ~N L& 3 ]

o

5% 582 2i% RSE 253 non MR hSC 228 98N |

Lng L d MmN ]

3$§ WO Ml OOM O NOD M Ph. ﬂzﬂ VO on% ]
S48 488 s¥e Sed o 4B e Ded e s B o
- «~ ed o Wi+ OO ghm Pevics
Ra oIt

40 NAD NS OSSN OMS PN NI NS FOU OMNN
DWW et N NN SO MO M ANDS OO 23O
BN~ DIV FOM NOWD VD FON e (NP O MO
¢ e ”e " s u e € % o LR 2 J . e [ E A * s 8 L LR

Nt -t NN~ DN MOV DO NN
- -t 13
!

[l O i) £ MOl O M e % vl
- 2= ] N ‘Ng Weih IO NG @M gg@ VU
QN ONM ODhd SO0 M Oherl I Meeied PN OMD
L ] * e L] L] . sy L LI d ¢ s ® - » . "

- Nedwt M0 SN DN UAM

e SEW  NOMD PPt WS MO Do PN VO
Beilth GO GO O NS DI OIND MNN O i
WM INPP DR MDY BND IR N NS NP O'DM
L ] LI IS LN e e LR L ¢ e LE 4 * LA

- ied whed vt vt it

NN DA MW BN D OO wWInG Od IS Mo

MA) MOM D N P NP0 BN ORI o e ;

NOIN RN MNN MME MM I MM e Lol I g
E L 4 LN 2 " ae . rw . "0 .90 .S EEIN ] . e N LI 2 1

TOO OO0 OO0 OO0 Oo0 OO0 ool OO0 Dol oo

OO0 GSoE OO0 G000 DOS OO0 OO0 00D Ot OO

SCE9 OO OCOE SO0 OO OO0 G000 900 O0D o000
»ee aesw s a0 av e ') .o ') car o e PR

VOO POC SR GE0 PO OSR OOk OO Oac oo |

M M NPT M e N NG SN N M

-~ o o T b w * w wn 2

47




B L T T rapupp—

[ S ] 5
1 ottt | > H
! ! o BiNal FMD NOO W@ SO OO OEM MO PO
L& ) O MO WOD VIAD MO WO NIN DwE MO SN | OO SO0 GNGE WO OO0 PO 00 i wWor
e 1 w00 @b QG JOP 080 WO NEE N YWI0 Bso '™ 0N HODT OOM NOD A0S 200 IMS OB WS
M P NESD OO0 AW «WEBO SO0 NIRSO MNS IOOmE NOS OO0 ) e e PBF SEE S Es s R2E BB TEE 2SS
[ B e S EE SO GOV S0 000 Ser PES SE* wre [} 1) & 11y © TiF - 181 wow
1 [ I B 14890 111 ™ iy ™ il [] ”
H ~ o ' : g i
1
] L] I~ 20a NN IMN Dle MO NOM GPN MO QX0
e 1 ARS AN BN MO M HON OME OAT O O ' . NND 1DwlfD O ND NOEB wHINE N8N GBSO oM
” SO P Mo M PR RO TGwW ALDE WA 2Mes o~ VOO wO@ WOM OO ONS NSO N0 T NN
o OO o OO NGO DWMOS DO JOWUD PO S0 el [} e e N e s LY 290 sen o 40 s
S S e ¥ T AN C4F THES TEE 228 FaE XS e ] LU ] [ ] 111 - tir em
oo ] LI I LRI Y] i 1 - ¥ -
” ~ 1 : : -l
t ' -
] t * 1 OOM OUM OO NOM WO OME omS wike NGO
@ 1 Mt Remat SOWD Winhe NN 3t D2y Dovl Ml wihe® . VDD MO Weivd (IO D) Mo Nadw O M) U
I s 1 OMO D40 JND NBO Nl M8 MAE ARON Dow So0Mm Y] NOS NEID MAS MO 1IN Fwie wii FS Ml
M1 NOE DT He@ Mol NS SO Moo NHlR Mol NS S EFR EEP Ses Ese eee s es *o s
€S & 2 e8 E2E B S ¥ S e s SN E SAEB KOS S 8¢ L3 B I 11 ¢ @ 111 ON ] YT
131 = Tt N P N P [ -~ i r *
- - b toa -
19 . -~ SO0 Ok DON MEO MME NN ACN Mried feOny
- - OO DINF JOwl TUBK OORM MIh OOMY VD it POS Y . Niw Mo« QN MM O™ NEON PO MM
Py 1 OO® AN ©2IM AOM WMND BN BN VUG ONN AN ™ NP ArE NOR NND N DN WNE N S o
i - | I QO8O Meits NMD M Mo MND OPM M Mot el o~ TESE 6Bt BEE B P 288 G E SEBE SEN BB
o ] I 208 pes 940 0es S0V 000 Ses S4B NG ev e q - LU ) 11w LB X Tl wietwd
§ 11y & 110 e 11 e 101 N (] a = vt
1 <+ :ﬁ - i
bl
g A © Wiiel OO MNON P ONN M IR0 Db o
~r L] O MON OO% S 0N MNDS MoO BINM M8 Py . WMAN AUUD M WO DS DN Mt WM OO0
~ . WML FOC wifed MO Telld h® IIDNN OMN OO M ) - OMO wrill S0 NG W T NN FND DM i
+ - A IR e MMt EMM W P00 SN S0 onM ~ *oe sed o8 M 82 sas tew €5V e
st t s648 s s4 SN as e S88 sEe BeE Se e See S d‘ o~ L | " LY tl b sl BInN
QMH -t [ U, ] 11 tgow 1 ghw i H ] ©
-l
2 4 w TS JON L O OLh O0O KO WO ©ON
o w W (NN I o MAN 00 KOM OMTY Mow N o hd ST MM gﬂ(\l w“ehg N Ve ;tl\ "D G
wi M DS O3 MM NN NG ANIG MIN Nine ghd’ ity i - QO Ovivd FE NN OO Oy O INEEN PN
- i N2 WM MM i O3S Oiet M3 O O +¥ *sE BEE SEs EHE G0F o8 S8 NG Sew
0 B8 F Ca 4 FEC He s S22 e e T FTAE BEB REE G [23 111 g 1 oM 1 Mdvl it gy
Lo 161 et P mm 1 men Tt 20Mn wid ! 4 o e
2 4 P .
] AR DNR BN Pt NOO MBS OON SO DN
o oM Bhevd NG N DS S O v o NN M4 MO Ok S MM o DL OO OLD D00
[} O viel QM FO0 WBT BIAN v ANBN OSw VNS - WM wivt N 20w MO Celed DTS € MG
L) WM O WP P M NI NN 0 Ml STMM S8 AN RS CEP s e CF s BER EEPT Ewe
S8 8 S8 HEC Gee e r GG FEE PEP AR S vl (R i t ONe oI = 4
'5' - DR 2] ome 11 vom wWil gaa “ g | v
$ ' [
@ } ' < o oem VOh AN o Q¥ QEON OMr oW JIhwl
A o ~DS D Ot N MMM v -l i o . onik Rk 38N o8B 234 OO AR 0o
By l - TON AN 039 BN Ol S 533«: 330 333 ame m MBI MBS M (NS MaN OME Nett NON oS
L il SO drilh FFO OHM e NEE 2D OO ees sue ter s s .o 3
se s e ® o8 Se ”oe L e *es SE6s P I Net I Mol [1.3. 52 IR wrm
q et 0 Mot 1) M Fomam o goin W ﬁ
g § O $Om NN DN 1M NG OD.r MR  INOM B oln
@ 3 SO D MID G BING SR PO Sl DO S = . WD wWdSr g NN “HAED WS Mo e
M . MOA MAM NUERD MDD MW OO O NG NOO S PO SO DA IMN MO0 OIM MM ABM AW
PO NS NI W mM8 o M HOF D PO © s$e0 98 e Vo Ces eee cwe s
[ ee s S ve S & L «Es ® s e s8¢ S 5% S EH S - vt wiedei Nowded
g o vt LS g LY -3 ] @
] 1 i
i a H ! g "~ AP I MM ORM MO~ MO il 0 D
‘ (=] M ] ol oMt O30 OO0 O R S50 e BN PN 1o 1 OO AN Mt o OWBM a0 MDD IR, IO
: . e AP oMM D D gac O OF D B NP i [ mmos NN NN MM M NN M
. 0 oD W e Nl NN K. SINM 0N Oin v 'é ] st s s e . e E ws s s 0 e s P RS e
] @as s B A0 e es PEE BES B2BEE Be§ SEB wRA SO )
: - et PP el - vivivt v B o !
® e 1 t
- o) 1 o SO0 OO0 a0 o000 OO0 CoOD DET ol Ooo
£ o OPO OO0 OB GED 008 000 BOS OO0 Ooo ooo < [ OO ON0 Oond 0O OC0O OpC ool OO0 OO
000 o MO0 OO0 oS0 OO0 OO0 OO OOl OO0 [ 1 a A0 OO OO OO OO SO0 MO OINE OO
g -3 OO0 SN OOK GO0 000 000G OMO OO OO0 oo ;3] ) .« v LIRS N} [ xR *e 8 e 'R e LI )
1 ] B8 e s o6 S 06 Pes ws e s 8 e Sse +0e Pue eve | 1 ORC OO0 OO0 PO0C OO0 OO OO0 GO0 oD
' I wivied wdeivd wietri slpdvd viviel weird el wloied vieied welel : : :
: i 1] ) bt |
§ e § ot [} 'M*
1y N . s ' A W@UM WO I WO M M O e
PIMNE 1 vt UM WO UM WM UM R WM e e ' 4;
HES - o] ! § et el et o ok
¥ atitet § ottt ]
L~
i o ™ -~ H o] -~ QO - o < ~ O
§ F’i S ) o ~ - < -~ ; iHHN '™
——t— it .
H H H 1 e s o~ <3 - by la 9 9 -
H H 3 L of W 9 [ ]
P sl & @ ™ b I ! ! ,
: § it '
|
] 49

48



http:n.n-2.PI

D ek 2 S o N " -

*)(n,n-4,p1 § )

(

Table 4e. Oblate radial sphercidal functions ir
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Table 4f, Oblate radial spheroidal functions iﬁ")(n,n-—‘}.p; i)
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Table 5b, Eigenvalues of the separation constant A2(n.n-2.c) -

Table 5a. Eigenvalues of the separation constant Lo(n,n-Q,c) -
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Table 5d4. Bigenvalues of the separstion oonstant A3(n,n-3,c) -0
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Teble 5c. Bigenvalues of the separstion constant A,(nm,n-3,0) - o
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Table 5f, Bigenvalues of the separation constant

Table 5e, Bigenvalues of the separation constant {Lo(n,n~4.o) - d}
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Table 5i. Eigenvalues of the separation constant A3(n,n-5,c) -
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Table 5). Bigenvalues of the sepaxration constant A5 (n,n-5,c) - ¢
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Table 6d. Eilgenvalues of the separation oconstent A3(n,n-3.p) + P

Table 6o. Eigenvalues of the separation constant A,(n,n-3,p) + p
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Table 6f. Eigenvalues of the separation conatant A,(n,n-4,p) + P

Table 6e. Bigenvalues of the separmtion oconstant Ao(n,n-4.P) +p
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Table 6h. Eigenvalues of the separation constant A4(n,n-5,p) +p

Table 6g. Eigenvalues of the separation constant A,(n,n-4,p) +p
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Table 6j. Bigenvalues of the sepmrmtion constant A‘j (nyn=5,p) +p

Table 6i. Rigenvalues of the separation constant A4(m,n-5,p) + P
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Kynbumunxuit 0.A. u Op. E2-86-432
TatGmiu ¥ rpadtuky cheponianbHhX
dyHKOUMIT ocipLIATOpA

B paGoTe nognrroxeHn ~ B BHOe Tabmuu H rpadHkoB — pesyilbo
TaTh BeYHCJIeHH] Ha 3BM yrnoBux H paguHanbHHX GyHKOHME H30Tpon-—
HOT'O OCHHJUIATOPA B BRITAHYTHX H B CIUIOCHYTHX CHEPOHAANIBHHX
KOOpOHHAaTax. YCTaHOBJIeHA 3aBHCHMOCTH cdepOHOAIIbHWX XKOHCTAHT
pasOelleHHs OT LOONOIIHHTENbHOI'O MapaMeTpa BXOOAmWEro B onpepe-
JIeHHe CcoepoHOAJIbHEX KOOPAHHAT.

Pa6ora sBemosiHeHa B JlaGoparopus TeopeTHYeckKoH ¢HM3IAKH
ousdy,

Coobiuenue OGbenHHeHHOro MHCTHTYTA SOEPHRIX HccnenopaHmi. JlyGHa 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 ectablighed 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




