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n,l = S T o

By 2m +2p —3
x J2m+2p—3,p—1—2)

[n/2]4+1

DD

p=l+1
xJ2m+2p—1,p—1—1)
[n/2]+1
D,
* Z 2m+2p+1

><J(2m+2p+1,p—l). (70)

3Cnp — 5Dy,
2m—|—2p—1

T

A, (2) =R, (2) + T),(z)sinhz
[n/2]+1
= Z [Ry,,icoshz + T, ;sinhz]
1=0

x sech?m 2, (71)
1 (22) Al 13
Win(z) =A,(2) {4cosh3z — 3coshz

+ sinhz(1 — 4cosh22>]cosh2mz
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[n/2]4+1
= Z [Rn’lcoshz—}—Tn)lsinhz]
1=0

X [4cosh32 — 3coshz
+ sinhz(1 — 4cosh22)] sech? z

[n/2]+1

= Z [4(Rn,l—Tn)l)Ch4Z

=0
+ (5T}, — 3Ry )cosh®z — T, ]
[n/2]4+1

x sech? 2 + E sinhz
1=0

X [4(Tnyl — Rn,l)coshgz
+ (Rp, — 3T, )coshz] sech?z.  (72)

Horp, SHAATAF MG AR:

4R, 0 —4Th0 = 0, (73)

4Rn71 — 4Tn71 — 3Rn’0 + 5Tn’0 =0, (74)

4Rn,2 - 4Tn,2 - 3Rn,l + 5Tn,1 - Tn,O = 07 (75)
HH G )] LA 2

4Tn,1 - 4Rn,1 + Rn70 - 3Tn70 = 07 (76)
AT, 5 — ARy + Ryt — 3T, =0.  (77)

It A
[n/2]+1
Wh(z) = Z [4(Rn’l - Tn,l)sechQ(l_mz
1=3
[n/2]+1

+ Z (5Tn,l—3Rn)l)sech2(l_l)z
1=2
[n/2]+1

Z s lsech2l

[n/2]+1

—I—sinhzl > A(Tni— Ray)

=3

x sech?(=1 =1,

[n/2]4+1

+ Z (Rn,l—?)Tn’l)secth_lz
1=2

[n/2]+1

Z by, lsechm

[n/2]
+ Z an’lsechm“z x sinhz. (78)
=1

Hrp
bn,1(2) =4(Rpi42 — T 142)
+ (5T n141 = 3Rni+1) — Tnyy  (79)
an,i(2) =A(Thi42 — Rui42)
+ (Rni41 — 3T 141)- (80)

WAR, (78) R T & F kA Z[n/z]H b, lsech2lz M
1 ERR S @5) A —F, A a#—F. N
UE B IX AN KA (1) F R —FEIR. 4 n 44
Bk, 1R RAE, B [n/2) +1 = n/2 +1 BHRK

F [(n+1)/2] = n/2, XA LLTHH A 2]
bnat1 = —Tpap1 =0, (81)
bp,s = —3Rp 241+ 5T0 211 — Tpn #0.

24 A HON L AR KA, B L = /2] + 1 =
[(n+1)/2], XK}

b, ng1 = *anniwtl £ 0. (82)
L EgrT, (78) AT LS el B K, B
[(n+1)/2]
W,(z) = Z bn,ksech%z
k=1
[n/2]
+ Z an,ksechzkﬂz X sinhz. (83)
k=1

Rk, ATELUE TH 2 W, AW EME, b
e, M TARER n > 1, W, W 2t &2
At 14

['Il +1
J(2m + 2 3,p—1—1)2m + 2l —2)(2m + 2l
anJ _ E an p—9o,p )( )( )’ (84)
VT 2m+2p—3)2m+2l+1)(2m + 20 + 3)
3anl
bp1 = — . =1, 85
o1 2m + 21 85)
3anl Dn
bp1 = — - L 86
! om+20  2m + 2l (86)
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b
|

Gn,p = 4(Cn7p + Dn,p) + (2m + 2p — 3)Fn P
[(2m + 2p)Cy p + 3Dy, p)(2m +2p + 1)

pum— 2 87
(2m + 2p — 2)(2m + 2p) ’ 7
B 73Cn,p +5D,, (2m+2p—1)D,,
Frp = 2m + 2p — 2 + (2m +2p — 2)(2m + 2p)” (88)
4 RS WA K
BAHFEN T W (=) KB, T ORRE AT L SR AT N RO D R E O TR
oo [n/2] [(n+1)/2]
W =Wy + Z sinhz Z anyksech%ﬂz + Z bn,ksech%z] I6] (89)
n=1 k=1 k=1
PT LA R ©0 A
©9 = Nexp [/Wdz] = Nexp {/WodzZ/Wndz}
(n/2] [(n+1)/2]
= Nexp l /Wodz - Z/ lsmhz Z an, ksech%ﬂz + Z b, ksech”€ ]ﬁ”dz]
(n/2] SeCh2k o0 [(n+1)/2]
= Nch™zexp[—3z/2] exp {Z Z Ak Z Z bn kQ(k, 2 ]5” (90)
n=1 k=1
:/H\:I:P, Q(k’ Z) j‘j
Qlk,z) = /sechzkzdz = /cosh%zdz
smh . 2k+2i+1
= Z (k,i) cosh™ Z. o1
i=0
b Ik, i) N
N 2ik(k —1)(k—2)---(k—1)
Ik = D@k =)@k —5) - @k —2i=1)
B k(2k — 2)(2k — 4) - -+ (2k — 29) ©92)
 (2k—1)(2k—3)(2k —5) -+ (2k — 2i — 1)
BRI, FFAEAE A
E = Eom + ;ﬂ”Eo,mm =m?+m— -+ ;ﬁ”Eo,n;m. 93)

Horr, Eo ngm 11 (62) 3NEGHY. Oy 755 3CHR [19] X5 BE, FRAT TR & BAEAL R 0 1) R O 3. 3X 7T BA

1 0,
AP sechz = sin 6, tanhz = — cos @), sinhz = — cot 6, exp(—z2) = L(;S 153
1n

[n]/2 sin?¥ g [(n+1)/2] k—1 A
lZank +cosh Y bn,kZl(k,z')sin%—?l—zeHﬁ”. (94)

sin™™ 3/2 — P —~
MAZ 17
P(2m+1,0) = /sin2m+19d9
cosf i . om—
=53 > I(@2m+1,k)sin®" 2 9], (95)
k_
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B (2m +2)(2m) - - (2m + 2 — 2k)
m m PEEEEY m —_—
I2m+1,k) =
(2m+1,k) @m+1)2m—1)---(2m—2k+1)’ (°6)
531
P(2m —1,0) = /sin2m19d6
— _C;’SH lZI(Qm —1,k)sin?m—2k—2 9]. (97)
m k=0
XFEE (1), (93), (95) AT (97), W15
o [[nl/2 ok [(n+1)/2]
(1 —cosf)3 sin”™ ¢
_ 5Y)” . - weP(2m —1,0)| 8™
6o g p nzzzl kZ::laJc o% cos b kZ:l by 1 P(2m 0)| o (98)
SCHR [19] 7
% [In)/2 2k [(n+1)/2]
(1T —cosh)? st B n
Ay = g O nz::l ; i, ) —7— — cos 6 ; b P(2m —1,6)| " (99)
|
VEESCHR 1191 I ang BRAC R a,y TH 5 4

FH R EL, BT AR I 25 e —FE ). BARTRATE
P 3 A3k A5 7 N5 Sk [19] AN, HZ, 53¢
Bk [19] XFLE, 7790 ©0(0) 5 Eo.m SE4—FF, X 1A
B BAE T A SCIE A,

ARSI, AR B B 0 223X OB (K 5
TIRARIRISRAR ) SOHER e 5, A DUR R T SCHER
PR RR A T T ARGy AR . SO b B A9 2
TR S, B A ANE IR T i
MIIERATE, JF5R I T AR RE R A LA NUARL bR £L
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Solving the spheroidal wave equation with s = 3 /2
by super-symmetric quantum mechanic

Guo Wei-Qif Tian Gui-Hua Dong Kun

(School of Science, Beijing University of Posts And Telecommunications, Beijing 100876, China )
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Abstract
In the paper, we use the method of super-symmetric quantum mechanics to study the spin-weighted spheroidal wave equation in
the case of s = 3/2. We first change the equation into Schrddinger’s form, then calculate and derive the first four terms concerning
E' and super-potential W. we summarize the general formula of super-potential W¥,, and use mathematical induction to prove its

correctness. In turn, this completely gives all the information about the ground eigenvalue and eigenfunction.

Keywords: spin-weighted spheroidal wave equation, super-symmetric quantum mechanics, super-potential, exited
state wave functions
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