Wk oW Y B ¥ R Vol. 22, No. 9
1966 & 9 R ACTA PHYSICA SINICA Sept., 1966

R 2T SR ALY SRR SR — AR
Bk &

(hEFEE)

3 2

ASCA T R RIS EAR R EA B DT RS TR BRI, TS
FERETORER A — AN R

BSERTEAY R T X TERSE LS ER RS, HAW s EHETAT A9
BEHERAMTRER:

lz
= 1—m
lﬁ ix{A—a
S(la k)= Il . e ). (1)

SN
Y5
MHEFRAFRTROBAT, S8 S EETH AZSEEH R EXEH B. R. Deasi I
R. G. Newton? #5Hi89, KA
haid A, l—“lf zixlm(;l“)

SQ2, k) = S(0, R)e7#Hime® ST AR .. (2)

%ﬁﬁ%%ﬁ&Sﬁ@m%?mﬁwﬁﬁﬁﬁ@mmm Gl4E Y, IERT RIS
RBENEE TAMER S BT FaRT:
o T A=k 7 ( ) k+ k).
@ = = = T T G5 G <)
o ks FRRA_EABR, & FORR A S R,
TEFEAR RN S ESTAETE T, M2 HIE I (3) B F-#9E T. Regge'!, 7EMR
52 B AL B AR B, T r > o B, V() =0 BT, M T Jost %k 1(&)
ﬁ‘]_‘/l\ifﬁi’ﬁ:

O é"”*f(O) I (: (1- k,.> “

R. G. Newton FE[S]H@EIHT T. Regge MIZEHR(4)K,
BAVEARZL DL RBITALRBNNHY, B THRESTREAMITE, R0 LA

%E%E&tbb&ﬁﬁ&'l:ﬁiﬂ&%ﬁ’i’ Ea’zﬁl‘ﬂﬁéﬂg&tﬂﬁ THEE B RATH AT

T ﬁﬂﬁﬁ@qﬁiﬁs SERETT LT BR B A (3) Eﬁ‘]iﬁ% ’E’.l’] N. Limié® %E—‘?S%ﬂ%

S I

¥ 19654 11 3 22 B3,



9 B BEARAYE S EEETTH—IRRR 1039

BT FIERRE, ABJGH Yu. M. Lomsadze" fE—RT 48 tHAOORE B & #9T29 52 4 2
S(h, &) HAMED T R BR, SKH 94 H R 1 (3) 4 Hi 4 Mot

RATABABF B R RBEEE SRR

1
d) 2'2____.__
A — 4

dz? z?

- V(z) (!J(X,, ka 2’) =0, (5)

XRIRE
(A) V(z) ~27" (Yz~08, n>2);
(B) V{(2) TERez > 0 &7

(c) Sw |2V (2)| dz < + oo (XHE(T v KT, a > 0),

Bl V(=) ~ e (Y z—>00, e>0), EBES3cHk (1] RELGET® T8
7E(C),
MR TG 55 SRS St 2 LB Jost AR

10 & 2) = s o 2) + 1 |7 TG, b 2D, & ) —

— 1 ks O ke D)1 LR ka2 i) 3oy (6)

0(1, &, )
Soef
G ks ) = (D200 ky e a0 o
B k) = 2it, - [ fae, ®)
L1 -3
02, &, z>=(— Bt V(z)) . 9

BB k| BRI EIHTE , 5k O BB R A RAAE = /NN, BB, 2 |&| — oo I, AL
KA

29

_2 _2 o,
s~k =k "

RAVGIB B T BEIRRETLSX » VB, % 0 MHAUA 14" HEBE SR AT 5
i, Frksim R 22 + 225 =1, % (k) > oo b, BAETE,

5 4RI612) 7 ,
fl(lo ka z)h(l’ ka z) = isz") 1 (%’3 z > oo).

1) A HIEY,
2) #E308k [6] MR P BA SR MBS HFR, #L, BERRTER I E@TRHB—LFATAR
.4
n—2

<argz <

uZZ’ 2€r, z~0, .



1040 , L) b} 2 Eicd 22 4%

&
D)
4 g(l ka z) fl(ll k, z) (10)
me)RfeR
— 1(1’: k,: z’)fZ(ls ks z) .
£(hs ko ) =1 +'uk J.e L 1(hs &, 2)
— 1iChs & s by 20| L2y 1, 205 =
=1+ [T 60 ks 7 6 ks ) d. (i
BATE(11) Bl
fl()w k: zl) — Q(l’ ks zl) . e—J.:’I_O“Idx"
f(d, k, ) 04, k, ) ’
i
p—L -1
T 2 .
Kok | | X T P YE ) (e m”“ﬁ“].
fl(la k: 2‘) lz_i ’
— R+ + V(z)

_ﬁﬁl—_]:,l !kl ——>OO, 2’1, 23 %ﬁﬁ&ﬁ;

Z2 2 — _]; %
_ ](2 + — 4 + V(Z”) dz’"
z,.T z

~ e!_;f( jzz P dz
iCargk = @, argl, . ~ 0, MAEEDURSER T, 51 2,2, B LAGELIGIEf 0 12
o+ O+ E<
2 P o+ 2 2’

£
—x— <0< —og,
ﬁﬁﬂﬁ%@rﬁﬁmﬁﬁﬁ%,$%LR¥&%nAﬁ?$mﬁﬁrmﬁm%&ﬁﬁ

e,
% 2" ~ oo Y,
’ V " 12;___]'_ i
J (— B+ V(z")) dz"
~§ tkdz",

EAREDNRIRET BTSN #J%B&@iﬁ:&ﬂxsﬁ 6 iﬁ)ﬁ
—x— KO =g, :




9 4 . BEFNSAY S EETH— P ERR 1041

HENTRARMMETINC L, & 1
RGO = B2 (DR + 2ik1.)

fi(=)
- %(g@)g'(z) +1) - ikfu (=), @27
, Ny e s (2) _ -
KGO = 01 (B3 — 07 (28)
X k| > 00, [z] >6> 08, FH(12), 00" FRNURE (20), 53Q7)H9EHR:
[RGDE) | < CMP R 1= < Bk | olR1le (29)
A (28) Mfhik
|12 () | < Byl k[2e 15 | 0%(2")]. (30)
TR RE3(29), (30)HE B EI(18) BTz
( 22— 1 2 12— 1
o —2—% 4 V'(z')) 6 ——— + V()
0°(z) _ 5 £ *—% 2 , (3D

’
ZZ

Q(Z') 16 )‘2 — _1_ 2 LZ —_ L
(— B+ 4+ V(z’)) (—kz+ P A V(z'))
HAEE
[ (D] < [fi)] + Bylk] 41!
< Bsiklelkl-lzl. (32)
FIA X Jost fRAUMETE , ERAIRAZCE61h%T S EETHIE L F
s, — eiu()—%) i f(l; k, z) s
(25 &) s [(s — k, 2)
TSR kAT REE S, k) AL S,
APl AR B AE R R BT E 4 18 e s

e(2, k, 2) = ¢1(2) — ';T j: [¢1(z)pulz) — ¢u(2")dr1(2)] -

1
lz e o
- [kz - 72 t - V,(z’)jl (P(l, k, z') dz’, (33)
HpB Y =7, +V, |V -2 <+00, Hz2~0K

z B S
n *I Vyar) dar
diu ~ zte °F

Az <8, & FEH/NE,FIA Titchmarsh 588G

(34)

1

2 __

4 V" - ol de’

’
zz

o] < |¢:] + Cj:ld«'l(z’) du(z)] - l’(z__

. r o ’E—v'a’
S ld’xlec R L

< C"@DIGiE] R (C"(2) < +00), (35)



1042 #p 2 2 i3 22 4

Wz~0 H}
1 E
A — Y
J (— R+ —+ V(z"')) dz"
=T 2’
NS - 4z
=l z"% ?
BRI Bk B BURTRE B T AR S MHBERIIE A 0 &4

. _ <p< T ]
n— 12 n—2

BWBR, T 2, 2 AR, 2" ~ 00 Bz ~ 0 ZfpEH, I AEIEHAHEAR.

M AE XA E AR EBE T 2T, 4 2, 2 1 kA —BohH

fl(lﬁ R, z')

]‘1(13 k, z’)

Hrp |2 > 2], z, 2 FERQMIB&A., X
(% ks 2) _ h(xs ks =) 0¥ Ay ks 2)
£(4s ks 2 Fi(hs ks 2) QNA,k,2)

e (12), B0 (Frh 2, 2 FRELO A&

<M, (12)

%%%f%FU4<%hW>MH®. (13)
LA
1400 & s ko | = | B ZE 10, 002, 1, 2
<M|[Q*(2, k, ). (14)
Mﬁﬁﬂﬂffﬁfz, z", k, 4 lzll = Iz] TR
[G(2s k5 2, 20| <M'|07(4, k, 2)0Q2, &, )] (15)
Br, 3 2, 2 FELO BOBR.
BRHE W ERARBRITE
w—1 ’ w—L
s \ "2 L v . v
QQ=§ Y %—7 1 ; (16)
(—y+ ﬂ4+vu» (—y+‘q4+vuﬂ
R 2
Q6)TEMATRIfEHvh 7 IR,
F|H Tichmarsh BIEEF(11)453
L skl < Jugaer (17)
RE 2] >0, |z| =0, FIA6)E
lg] < e, (18)

%z ~ 0; D‘JPE‘ R :
g lgl S €M™ > ¢, (Y |&] > ), - (19)



9 3 A, BWEARIE s EHETA—PERERR 1043

FM(10),2% [&] — co B ,
f(l, k: z) ~ fl(l'y 1{3 z).
HH BB, (9B

L4 -—
-—ik:+J (0 —ik)ds’
=T

”(l: k, z)l < Cle

© =
Re (Q —ik)da’
< CoMilsl, Jar

% |z] >8>0, |k| - oo Bt

2 _ i
j:r (07— ik) de’ ~ r —"—( * . V(z')) dz

=l 2k z
A LR, RAMIBIE Ll &8 TR
112, &y 2)| << Celtitiat (20)
RO SRS 2z ~ 0, T
|12, ks 2)| < CeoM4T, (21)

Jost fRE B ENT &

f,(}u k, z) = )‘;(l: ks z) + "12500 [fl(la k, z')fK}“: k, z) —

Q(}' k’z) .

— A, &k, 2 )R, k, z)] 2=—=12 00 = 7 s 2 )dz, 22

f(2s ks 225 &, )] 00 ks >f(l/( ) dz’ (22)
SRRt = K. T

w0 - ) i--4
—ikx+j'x’r(9 —ik)dz’ —ikz+I rd:'(Q—l—ik)

fi(ds by 2) = (— k)30 — (&), = ,
£ ke ) = 2iks | g as o+ 2it,
£ L SEERT £, kR EaOH
iy &, =) = 9—';‘1 — 07, (23)
£id, &y 2) = ; f + 2ikf, (24)
FIHQO)Z)HAEZ BT
_5
1 ¥ — % ' ¥ _‘1?
O =——=|—k+ p + V{(2) —2 + V' (2)
4 z _ 2?
s
[ﬂ(l: ka z)l < Clklel“.lz'a (25)
lz] >8>0, ’ '

AT EWH(22)R, RINEEELK BN T:
£ =G + 55 7 GG — (GO -

QQ"(( ))_g(z)dz, ' . N | (26)



1044 By H =4 H 22 %
Bt SR EERR
1
’ ) 4 1 = r’ 4 2'2 - -4_ I3 ’
o' (A, k, z) = ¢i(z) — '; L [g1dn — dudi] | &2 — o — V()] -
° (p(ls k, z,) dz’_ (36)
#HE(35)X%
. 1
o] < 11l + ¢ | 1ouGiG)| - ]Ie— = V)| - Lol
< (@D kP g1 ], €7(2) < + oo, (37)
PR Jost BHEREE L
f(la k) = W[f()ﬁ k: z),(l)(l; k: z)]. (38)
114, )| < Clk|2em ot
< C|k|2ePlt (39)
Bor, ELBAE
(1, —B)| < C"[k]%ePi, (40)

R[5, 6JRAE B, BT BUEAEA K M B AR E(C)Z T, Jost &%k 1(4, k) &
kRS, MAGTK(39), &8 Lindelof® 3, Jost Bi%k f(4, %) 8 Hadamard J&3X
5|

i kg1 (k)
12, B =12, 0) - kel I (‘ - i> i, (40
ﬁ\:qﬂ R A f()o k) B@%)ﬁ; f(l, 0)9 €15 €29 o R, A
i i’(l—’l') .0 2, s km _ 2_’:
S(A, k) = ¢ Y ese k,,L[; (—]:(—m—_{?%> e km, (42)

Hep G, €y FE,
HIERTIEEEE Jost B¥k 1(1, k) BIFT ERRGHERR, DMEERIRR(41), (42) F AR
., FHBRINBEBT Jost BM¥SeTIER £ A9—LEM:55,

BIEGIRIE
?(%s ks 2) = @4, —k, =), (43)
g (6), (7), (8), (9) RE H{™D(kz) WM 513, 24 & Jy e
(A, &7k, 2) = *(4, k, 2). (44)
BRI AESHRR Jost M2 HpERENE
fQs &%) = *(2, &), : (45)
AT T A SCRMEBGRIRT & ITIRNEESH

Gy ) = £y k). (46)
522 S DIT [5) MR, RATA AT RIS ~
1) 12, §) BABLBA.



9 A BN, BESFAB < EETH—IARRR 1045

2) (2, k) 1E k BT T AT SBERM E, BIRERERSE, BII%T 06
MR EBIE 12, &) BIBA.
B 10, &) R AREETERM E, SCEE LSTE. Sh ERE k=0 TERRE
BA. :
C ORI B, (A1D)RA KB R

(i ) = (2, O evtter H(

4

S R e
e Xy kg k 2

:%)(l—-%)(Hff)-

m

(47)
(42)R7 DAk &

in(1—1
$Ci, B = By
itk ok

CJ[Ratik ke kKR R
gy Xm — ik kit kOKE— Kk ’

Hp X, <0, X, £FRMHEE, Bh=:X0,X*x—X,, X >0, kL EMT LELPmE,
Y B Mot A RIS ¥ B,

(48)

& £ X &

{1] Dai Yuan-ben, Sciemtia Sinica, 14 (1965), 689.

[21 Deasi, B. R. and Newton, R. G., Phys. Rev., 129 (1963), 1445.

[3] Hu, N., Phys. Rev., T4 (1948), 131,

[4] Regge, T., Nuovo Cimemo, 8 (1958), 67.

[5] Newton, R. G., ]J. Math. Phys., 1 (1960), 319.

[6] Limié, N., Nuovo Cimento, 26 (1962), 581.

[7]1 Lomsadze, Y. M., Nuovo Cimento, 38 (1965), 1291.

[8]1 Dai Yuan-Ben, Scientia Sinica, 12 (1963), 1395,

[9] Boas, R. P., Entire functions (New York, Academic Press Inc. Publishers).

A REPRESENTATION OF THE S MATRIX ELEMENT FOR A
HIGHLY SINGULAR POTENTIAL

Cuou Lon-sHIANG

(Academia Sinica)

ABSTRACT

In this paper we have obtained a representation of the § matrix element for a poten—
tial with the following properties:

1) it posseses a singularity higher than 72 near the origin.
2) it asymptotically decreases faster than any exponent at infinity.



