5214 561 o O R Vol. 21, No. 6

1965 4£ 6 B ACTA PHYSICA SINICA June, 1965

-NBHWE Az E

N & F
e % % 2
i £

A Sawyer P“BeaF RUURAZHFEERALE 7-N BUHEE. RIOKH, £ADHRET
E AL, AT S IRAMEREERIR, XS H L GENEEITA.

I Regge WEIRHME AR R, DRBABR S REEh, DEFRBRTEX
SERERIT R — LB, B4z, RIA Sawyer™ PrRBER X RATHREMENH
75 8, RAL B BERRALT (= 0 F ) FIFERORL T (B F BT RERE. 97 bt 58, A% &
[RIALEE,

Sawyer[® J AL BR A R RARELF [ OB , BEN S BHRIE AR — 48, B
B SRR AR, Swift 1 Leel BFSET N-N 85, BRI EIRIEA 16 DO,
1B RAR I — LR LB 1B A G , RBUX LS8 vb FUR 4 M HRBER, T B 25T BN IR
LG 5 ARG 8” Brids R i 5 FRAR L 2 [ A P R AR SRR, TR et 7T DA S B R AR SR e,

EBRMIPTHIRE »-N BSHHER T, S BIRBOENSRAMR SRR, EMORS
HREARE SRR, FRMER M E B HE AP EM—IH, FH b, RIPBURA T BRIL AT R
L X RIS B AERE B RGE R E 2T, NG MIRIEH 2 M &,

IR ERY, SRIRBEEASRPE E. RAFOEFRER— DT HMELAE
#, XA SRR E T 2 GERERRITA,

—. o % hH B’
WAIE EHTEE, B, & XEEAHEER
R=u(p)y«p(p’, p). €Y

\,

N /
\E-p .
\ P
\

* 1964 42 4 § 17 H #c3.



1124 7] gl

f
=

21 48

FE— &P BEhAE
ds(p's p) = £2x)'S:(p + p" — E)ysu(p), (2)
i — I B ERIAR B9 ¢ (o', p) TR F TR
(o5 p) = ¢u(p’s p) +
+ —’lf—jmx (R + ' — E) — M]ys[iK — Mlys
(2z)* [K2+M?*] [(E—K)? +m?] [(K+p' —E)* +M?
WELHR E = (0, E), #4

]¢(K, P). (3)

(w(K, ) )
‘:l’(Ks P) =|e-K K ] (4)
K| (K, p)
FLE | . KK
’ —_ ’ . 1 K 0
?(r's p) = @s(r's ) (27:)3Sp'[Kz TR MK — (E— Ky + ]

X D) 0l {aSi9(K, p)+bRp(K, p)—cSf(K, p)—dRf(K, p)},
1

P s KdKdK,
f(P’P) fB(P!p) (ZR)BSPI[KZ"_Kg"l'MZ] [Kz—(E—Ko)Z'i'mZ] X

X D 0’ Rf(K,p)+5Sif(K,p)—c Rip(K,p)—d'Sip(K,p)},  (5)
H

e ) )
k= |K|, "= |p|,

a=K— K+ M+ (E—p)(Ky— M), b =p'K, d= (Ko + M)p';

6
i =K — K+ M+ (E—p)(Ko+ M), ¢ = (E—p)K, d = (Ke—M)p', ©)
= .__1.'__.. A 2 2 . 472 MZ . 7
t R [(Ko+ po— EY)—K*—p + ie], (7
7S, 1 R, B NRAEER, 4B A
Sip(K, p) =21 S P cos@)p(K, p)dQx,
47 (8)

Rip(K,p) = %I—S P cosw)g;;,—)-g[.{—K (K, p)dQx,

Pk p BOH AR 2 iy p OFEAR (6, ¢); KrsmfaNG,e); Megp 5K
I fY,

BIFeHf:
@ = D, (@ujivin + Piuii-in)s
M (9)
f= Z (FhaLiivim + fuLii-3m)
iM
Hdr Q) EFRIER:
Lim = Z cy, "21_, i3 M — gy ) Yiues W, (10)

vam (1), e (0)



6 #H XEF. 7N BHNEASIE 1125
2K g o, BAEFRIE Qo EREES j, M, R 1%, T3S BRI
REBA.

TR 0141000, @) = — 0z 100, ). (12)
S, S BN R
81Qiiz1m(0, @) = 813 Lijrdu(6', @), (13)
Rl'gii:!:%M<03 9'0) = 61!‘*% 'Qii:!:%M(o'a (P,).
T2, FRGR

S KdKdK,
iue'p) = @inp'sp) (2x)3Sp'[K2—K§+MZ][K2—— (Ko—E) + m’]

X [Qis3(D(api(K, p)—cfiu(K, p))+0i-1()(bpf(K, p)—dfiu(K, p))]1,
N 7 KdKdK,
flM(P > P) fBlM(p b P) (27:)SSP’[K2 _ K(z) 4+ Mz][Kz_(KO_E)2+m2]

X [Ql+%(’)(bfl+M(K3 p)—d,(P?M(Ks P))+Qi—%(t)(“,f/+M(K3 P)—c¢;'+M(K9 P))]:

N ig? KdKdK, (s
@m(? >P> = <PBJM(P »P) (27:)3‘8‘? '[K? — K2+M?] [K2—(Ko— E )* +m?] X

X [0i+3O(bpiul(K, p)—dfiu(K, p))+0i-3(D)(api(K, p)—cfu(K, pI)]1,
i KdKdK,
fm(e’s 2) = faim(p’ 5 p) (27:)35?,[10 R TR — (R BV o] X
X [0i+3O(a fu(K, p)—cou(K, p))+ 0,3 () (ofu(K, p)—d oK, p))].
BB R AR, X B TR REFIE.
#RO)FHEIAE
Wi
_ 4’(ﬁ+ﬁ’_ﬁ> pot+ M .
QI’B(P > P) 2(2n)k ( TP — By + M2 Ys oM (p0°'+pM WA)’ (15)
ey
@i
pl
FHARK
1 _ 1 —_—— .
sy il v %«/4::(21 + 1) Yin(0's @)8m0:(3), (17)
y = ——[(po+ pp— E) — M? — p* — " + is], (18)
2pp
o pWi= 2ApW 3, (19)
2%:3u(0', @ )o-p' = —p'Qfz 10, @), (20)
=3

Pifu = SQ?‘&%M(B’, @ Ds(p's p)dQ,y =



1126 %y $2i11 2 HH 21 4

1
= —L | ~20(8 — P23 \/2———(’:*::) T2 baC G s i3 M=, 1) +
T

po
s L
+5'(po + M)Oix3 () \/Z—Qi—)—*—l smC GF L, L, s M — 2, x)],
4z 2 2
, 2(+}
o= — L [27\!’1’ 0ix1(y) \/M wC G LM —2, 0+
4% 47 2°2

+ (M + p)(E—p0)0iv3 () \/41%;)—“1 buc GF L1 5 m -1, ], @

g (2rn)%

A= ——,
v 2M(py + M)

(22)
B b9 1k, 324 VAT (L,
.5 A3 E
HR (14) WLEHRSIE 7 16, {0  EHE —1/2 W, & 03 WEASRE.
Sawyer!?) SEBH T , B S FIETE A B AR A, 7E /> —%&ktﬂﬁiﬁ. 2 s A RS B B

TR, XM BAEF LR EHEARRORR, Eib, TERMEETAEN 0,3 FH,TH
RE 0;-3 A
5
i+ 1 i, (23)
2

HEBINFSOEERTRERE K KWXE, ERSB B EMME (Y T K, K). X
0i-1(2) = 0,.() % 72 BANPHE—IH,
014() ~ (25)7 T V=) ) (24)
r <1 + 1 >
2

R ZEEIE ! ~ 0 MEEMFT RITH, BIET W& =0,

Ql—1(t) ~~ 1—1(23)—1. (25)
#: Wick®l §95 BLERE K, O S-M4E, B BB
ML — PP' ! + A+ 4+ I K, R
@10 s) = i . p,z> Lugt* (K, p) + Iuf}"(K, p)
1+ _ i ipy pp ! + (26)
e o) (Az 4 A )<(P0+Po)z+i’2+? )
+ Inp}* (K, p) + Iafi* (K, p)s
P (s ) = (ah + i) (L2 2+
r (po + po)* + p* + p”
+ Infi (K, p) + Inpi (K, p), (27)
~(p',p) = pr’ I - In@l (K
@' p) Aa((po FEPv R PIZ) + Infi~ (K, p)+Iu@i (K, p).



6 3 XI#EAE: N FHAZADR 1127

Hep

5: -
dy = — E2m) po+M\/L’ 4= —E A,

A3 = 21 A]_, A4 = _EAg_

po+ M
ﬁﬁ Iu, 1129 Ile 122 %m/l\ﬂlﬁgﬁzﬁgﬂjﬂ
I11§D(K, P) = ](K(p(K’ P)): Ilzf<1<9 P) = J(—lKof<K3 P));

Ing(K, p) =1 (‘—’ff’—" P(K,p) ) If(K, p) =1 (’@i—i‘”{"f’— f(K, p)). (29)

I = (25)31 g: K S;dK" [K? i K <(K0+p8§<2i1<2+p’2>l(' e G0

TESCIRETH “RA S I, 7T A4S (20)7 Fid (Ko + p0)? AT (RR[2] BT
% B), EXFSLELZT, J MIRSE K, 2B, FEik, O T B K RS R%
Feh 0 Bloo,Fim LR F 2, 7N BEEPIRE P at Ko THIHE,

HsRmARC). Haa('] ) BREEN o0, [0, TR

@@ = Ingp® + Iuf®,
fP = Ingp® + Inf®,
=P
PP = Ing® + Inf® = (Iuly + Inln)@® + (Iulp + Inln)f®,
fO = Ine@ + Inf® = (Iuly + Inly)@e® + (Ipln + Inl)f®,
— WA » SR
@ = [Ii™ + IF7Luln + IH7(Tpln)* + -+« + I (Tplpla) + <+ +
+ I3 0 1P + (I 2y + IE I In Iy +

+ IF oIy, + - Il 22O, (31)
f = [IpI372 4 Indplad i+ -0 + I3 1™ +
+ [+ 15753000y, + - -0+ InI 3805060, (32)

FIFR Sawyer!® PFrigiHaaZask
Jx = x' S: dxl- . -dx,,_1(1 -+ xl)’_l- * '(1 -+ x,,_l)l_l(x —+ xl)'-l(xl + xz)—l' b

- - _2Qa—3)1 1
(xn—Z + xn-—l) (xn—l + x) n!(n . 2>! l"—l > (33)
FEEF|
= @ _(Ned _ =

S°<1 + o7 s 4

AMERB, GUA DA TEE RS (RMR):
Iﬁ—l(P(l) —_ 11”1_3112121<P(1) o — IlzIz';—3I21(P(1) =
2 D s — g2 — (& YT 2028 —3)1 1
I If Il <32”2> w1 (n — 201 P Ay, (35)



1128 & ) 2 Eicd 21 4

MR HEIRRBIRER 27 B BI08 277 I/, FSE|

i) — ; (27)° [po+ M L)m (ﬁ)"_l_M 36
i " oM ( 42) P oni(m— 21222 (36)

fERF

- ot 82 BEE Y - 2] o

2M 420
FEE I FE ! = a ALHRAZR
g

a= . (38)
T
ERMBGELEF, TR RERAFNT S, T
i (72;2)8 , P°+M\/l([2—a (39)
REEFETUBI(RREEREH X EH)
(27‘5) Po o + _
—n / i «/l(ﬂ a?) (40)
— (27'-') 2
22 _P 1P — &) (41)
’ = P «/ZM(po+M) “)
== 2Ai (2z)" ___\/l(l2 —a?) (42)

=2\ 2M(po+M)
FEK R T po, ph BFELEK th Wick ZHeptas i, MBI T FURAEH

= . Sommerfeld-Watson i} %
$5(39)—(42) RABSHRIBA Z L1, FHF AR (12), TS Rin(p's 2),

- [ —
R = E:G< Y Y, ) (2 — o
1/21/2 i 27+ 1 10 1 =10 '\/ )s

Ry —12 = Ry

S [1+1 (43)
R._. = G(—— ——Y; Y_ (-

1/2 1/2 ; 20+ 1 ,\/ 111\/( a)

S [1+1 /1—1 Y

Ry = G(— Y, a+ Y-..) (22— a?),

1/2 =1/2 121 2+ 1 =1 21__111 1\/( a)

Foh 8

6—il2m)r 1 (44)

27" po+ M’
Pl BAREBIR L.
I — 1 REREESL | MEREBPTE 2 = cosl BIFREE—K, EFTRA = RIREF]
Prgk, Hib
—G

4ia/ 7 SCslnxl

VIP—a2 P (—2)dl, (45)

Ripwve= Rap-12=



6 # XES: N HHNE AR

1129

o _ G«/l—-zzs\/z+1\/—-——
4ia/m Jo sinml

o .
Ry —12€¢"” = —Roapip e

PP — o2 Pi(—2)dl,

(46)

Mo EBENE 2, £ =2 KN, TR ESHE 3 MR, SERASI RS SR —B

A, TEB/E(Q+a=~1)

=X

a G « -
Rinve = Reypap = 1/7; (—z)*[log (—2)]7,

Riz 16" = —Roypipe™" = -'\L:—"Zf \/E_ E(_z)a[ log (—z) 1792,
2 2 =
e ey
RA'A(P’,P) = 17”([7':) (A — z'y ﬂ B> ul(P),
2
FIR(47) MM 4 F0 B:

= — g2 st_”\/T ("Z)a
y £2(2x) S T T

B=—i 1/22 2 5 1 ('_z)a S
£72(2%) /s [log (—2)1*

Hep
s=—(p+KP=FE, 1=—(p—p)=2p(s—1).

(47)

(48)

(49)

FA _ELAE S, 7T AW SE ¢ 38, B0 NN ERABEA = A FAEBITA (SHHNF3

BESEPITTASE TR ); BATLAE « 38, B0 =-N BUAHE, REBHABEE
S E BA T E TR

£,
do. o X*

a9 (log x)¥
Ho x (REBIrAEAEEERT S (BD £ 3% »),
YEE X ST AR RE 18 T 5 BARH Bh R 0BRSS,

W
BRI RGLAF R ELEE, EAAHE—IH:
I[2 1D = gz R dK%' ° 'dKi—ldKrz)l' : ‘thz)n-1
ne <(2sr)3l> So Ko Ko KA KL T [y b P

TR, %

(50)



1130 # B % Eics 21 %&

' i !
X (K;*+*Kpy) ( ,Klp 7 ) < Kk z) e
(Ko + po)* + Ki + p” (Kp+Ka)* + K3 + Ki

Kn—lp )1 J—
. Ay = S(KiK;y* - " Kpqdy).
(cxo,,_1+pa>2+z<z,_l 1) 4= Sk Ka)

I K} = 2, K =yi=1,(1 + 2), B p*=p"==» BTRASFEERE » KK
8 v~ 1+ 2, TREH
am1_ (D — gz n—1 *® dae n—=1 _
e (167:31> Uo 1+ t)zﬁ] Tx

- ( P )”“1 2(2n —3)1 1
3272 nl(n—2)1 P2

1.

BREFETHA:
Il e® = S(KiK;- + K ,3)(—iKg pmg) X
. 2
X (tK"._1Kon—z> Ay =S (Kl' . .K"_s-&ﬂ"—zK”_lA1>_

n—2 n=-2

X ILT o IR B FIETHE » — 24 ¢ Boieh
*® z ds = * x/Tdt
S°<1+ ROV o=
Ti#(34) , X LB BAEM k2R,
Hih & HB B2 LUFR, PlnEg
I I nf P = S(Ky* + K pea)(—iKp pmg) X

5 (K’,_1+K3,,_1+Ko,_11<0,,_2)( PR Ko,,_1>,
Kn—z Kn—l

n—1
REBE=ANEEPE Ko B K FIEHET Ko B30, ERMGEELIT A Ak,
ERWHAGE, TAFI, & 4, WIEET Kooa £F0, LIRS, B

2 2
I Tuln f® = S(Kl- K g et St A1>.
n—2 n—1

KR BB ¢ R T
S‘” ¢ dr
, o (1+ )2
HitwFn 157 o HHFBE,

e % X E

{1] Lee, B. W. and Sawyer, R. F., Phys. Rev., 127 (1962), 2266.

[2] Sawyer, R. F., Phys. Rev., 131 (1963), 1384.

T3] Swift, A. R. and Lee, B. W., Phys. Rev., 131 (1963), 1857.

T4] Dyson, F. J, Ross, M., Salpeter, E. E., Schweber, S. S., Sundaresan, M. K., Visscher, W. M. and
Bethe, H. A., Phys. Rev., 95 (1954), 1644.

I5]1 Wick, G. C.,, Phys. Rev., 96 (1954), 1124.



6 3 XEHF: 7-N GHAEAZR ' 1131

COMPLEX ANGULAR MOMENTUM IN »-N SCATTERING

Liv Lian-sou

(Peking University)

AssTRACT

Sawyer’s method of “summation of most singular terms” is applied to the case of
n-N scattering. It is found that the leading singularity in the complex angular momen-
tum is a fixed cut of the square root type. The high energy behaviour in the crossed
channel is obtained.



