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Errata ARTIFICIML SINGULARITY IN THE MULTICHANNEL ND™l EQUATIONS

OF THE NEW STRIP APPROXIMATION
Shu=~Yuan Chu

[Phys..’ Rév'.' 137; 2B, BL09-B41D, (1965)]

‘ 2' The Wiener-Hopf operator 'Oﬁ(sga') introduced in Sec.~II,'when‘

. both s and s8' tend to fhe strip boundary o éimulténeously, has the

o behavior:

3

and corfespondingly is not square integrable. Thus the simple prescription

we gave is not valld unless all.. A with 1 # J vanish., The reader

i3
~should disregard the previous argument, starting with Eq. (III.2), end
"conéider instead the following., Substracting out the singular part of

{
Eq. (111.;) down to the highest threshold Sy o we” have

BM : R )

N.,L(s")uni(s)-ff' U;g(soé')ﬁu(s')ds' +J[ Ky, (4800, (s )as"

su A _‘ o . 8M
a , . ‘ L ) ,
- Aiu_f k(s,s"')Nu(s')ds" for "i=1, °*°;n o (111.27)

SM

Thenlwe define functions Kio through the foliowing'équationss



- . the: orthogonal matrix which diagonalizes

or -

L e2e

.5.0‘

; o e v
() = 1, %) -Aiu_jr k(syat )N, (% )ast

By

Now consider the A as eleménts of an

i3

,(symmetric9 s always exmsts) ie@oy -

SAS .= A

- wherea QD is a diagonal matrix:

" From (III.3!) we then have

S. N = '8, NO ‘A S™F 8 kN

for - i =1, ece,n

nli n matrix 'A .: Bet S b@

.:4 (since A is real and

s SRR
e iu uv e pT T

where

1‘01‘55"

- (111.37)

| (iu,h‘? )



80
N, = ST - ,
i Pipw .
0 “1=0 . ' .
N = SN, o for d=1,c¢c°,n o o (I11.5°)

.

Equétions (III.4%) can bé inverted by the Wiener-Hopf method to give:

—

\ 1§i e oiﬁg for'  4.= 1, ees, ho. - (III.6*)
5>8 L . .
M
Thus we have:
N T o . \
o M 1 -,
= -5 N ¢ ? 1 . € 1] iy ]
‘Ni(s): B, (s) +_J[ Uiugg,s )Nu(g_)ds_ * 5. Jr (Uiuoy)gsgs X, (s )§s
: Bu . | : ‘ SM )
for . s <s, i1i=1,c,n » (III.7°a)
where
(Uiuov)(‘sss-') ”f ' dé" Um(sos'-')Q\,(S"os,'v) - ‘
. . BM : ..
Oy . 0 e at )3 ' Vel ) ' V
By (s) = B,(s) « ]r yiu(?’?-)Nu(s-)ds~f;j( Kyy(ms8" )0, (s")ds
S - oo B |
\
or - .
. v
8y R g -
=0 - " ' =1 [ ' =0 '
N . S 1 ] ¢ 4 . § L 9
1(s) =B, (s) + 5 j’ UW(S,,SV w,(s ‘)ds. 5y S0 j '(Kwop)(sps ) (s")ds
- 8y N S ‘§M>

for  By<s <o - Aml,ese,m . (IILT'b)
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o ‘Equations (IIIe? ) are a system of coupled integral eqnations with

i jlntegrable for '8

?arlse, The functiona (Uinv)(sgs ) can easily be. shown to be square

- integrable for s

. where ?1(8), = SiaBu(a) B

- T TR
(0,558 = [ ast (aps™o (%) o o
. ’ 2

0

5 Ni(S) for 8, <s < s and Ni(s) for 8, <8 < ¢ as unknown

1 .- M

] .

 functions. The functions Uij(s,sv)f are squsre integrable for

8, <s8<s8, , 8, <8° <0, and the functions‘ Ky (sss°) are square

1 M 1

'y sgs'i< ¢ ., The 51ngular functlon 0 (8"93 ) no.

longer appears above but only folded with these non-szingular £ unctionsgﬁ
s0 the difficulty explained at! the beglnnlng of this errata wlll not . i

Y

1 3.¢ 8' <o ,and likewise the functions
(YUVOD)(S s’ ) for s, <.égs‘ < g, Thus ve have achieved 4 system of
 Fredholm equations. .. . ... it L TR

..
. X
s |-
Kl . o . oo %
' 5 [ P
N H ) .
L .
.
3 e L
- i
- ‘ K
RN v ) . . P *
N 3 * .
- 3 ' Py
! ¢ ‘o ' t
' » . )
o ‘¢ Tt
» )
v i



1 —

UCRL-11621 cv//mﬁ/

For Phys. Rev.

UNIVERSITY OF CALIFORNIA

: 7 'l o Lawrence Radiation Laboratory
- - ’ Berkeley, California

AEC Contract No. W-7405-eng-48

ARTIFICIAL SINCULARITY IN THE MULTI-CHANNEL 'ND-?

EQUATIONS OF THE NEW STRIP APPROXIMATION

Shu-yuan Chu

August 18, 1964

s



: ,methods.‘ No new Wiener-Hopf operators arise. . s ;';'-
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: ABSTRACT : S
’ It is- shown that the Wiener-Hopf technique introduced py

Chew in the single-channel case to remove the artlficial singularity

’ﬁ3finear the strip boundary can be applied straightforwardly to the
.. multichannel case. The singular Nt equations are reduced toa ” i

.- ‘system of Fredholm eqpations which can be sOIVed directly by numerical '

ot



I. INTRODUCTION

It has been advocated that an understanding of the two-body
.problém, provided metastable particles and enough channels are included,

.‘ will suffice for many ?urposes in studying stirong interactions.l The o

) ' actual calculations with a single channel, The artificial singularity
B o near the strip boundary can be‘rchVed by fhe Wiener-Hopf technique
"rdescribed intreferenée 2., It is interesting to see whether the sa@e '
:ftechnique can be applied to the multichannel case, . o ”J
In Section II we review briefly the result obtained in
" reference 2. In Section III the matrix generalization of the N/D

”.equations3 to the multichannel case is made. The resuiting I‘ID"l

ly,
equations are reduced to a system of Fredholm equﬁtions. Only the Wiener-
‘f*;'Hopf bperator already‘qccurring in the Single-channel case‘turns‘but:'ﬁ

‘3;;{f9"4iﬂ;;i(to_be needed.-‘fih'x‘ -’~1”"4 : . o .
 II, REVIEW OF THE 1-CHANNEL CASE

o ' : :
&he integral equation in question ig (I-l) of reference‘2:b{
S 8 Bp(s ) - Bp(s) A

N (s) = Bo(s) + = [ _ g: (s )N (s )ds'g‘. SRR ¢ 59 B

L s' « g .~
" Js o

' . o .
‘Bi has a logarithmic branch point near}sl: BTN

S Bp(s) —) o= In Bp(s ) ln (s I
R L S 4,@,m &, s*sl R ‘ - ’ T e

~ N/D equations in the new strip approximatién furnish a good basis for i i
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-'f,_where

Cowith

wlw-

A.Writing.(I.l) symbolically, we have:

Nno= BPeuN,

2 2

71 B2(s') - 82(s) N

_ N
C(ue)s) = = f .
o . ':[ﬂ“'so © 8' - 8 . :

. .. Separating out the éingulaf part,
SN A i

o .
‘Nz = Bz + KNz

[

, S _52 e Rﬁ(sl) Im Bg(sl) .

and :
in (s

sylon)eltNaet

~

A kN

- U .s K - Azki‘ .' :‘ oo

1

L I R

A

- 8') = 1n <gli--g>

L wﬂe:e U represents the integral operator, i.e., N L fjl'

N

(N

s, -

. l ° .. A\

o)) = = 7 as
ll . T So‘: ‘ .

ve can write (I.2) as two equations;

0 .

o N e nY e

S T

o
: NE %

EQuationiCI;B)xcénVbe_solVed to give

N = 0.N

= BP + KN

'8' w 8

TSR

g e T

'R A

_"where o, depends only on xg,rand'has the‘féllowing b

YRk,

2t

ehavior nmear s,: .



ficulty.k Thus we have a Fredholm equation for

'}jfstraightforwardly. Supﬁressing the % index, we have '

Sl e e Ao sy B s
:g" tf&NiJ(S). = BP (s) + i.i ‘/'. . p,;-;Pu(")Nua(?')ééff

-3~ T

..:.79&({.”8:‘) ,‘ : . (s, - g)f“z

.8 +*s
. h

see 0T gt fixed

: . - .
' . L : 1
.g (81 - g') T Vith_9.€ az S

w

“glr s
. 1

s fixed

(VigdorATeplitz has been able to evaluate the.operator’oi without dife’
N . . ‘ . M .

o,

& "

WO = ek P
Ny - By + KON, | - (1.5)

Ty

- since the opératoryxnz,can be shown tobe‘sqpareinteg:abie. Oy, if wq‘_f.'-«

‘mﬁltiply‘by Ok'on both sides of (I.5), we have a Fredholm equation for

z' - . . oo . . :'_-‘.

"N = D
Nz . 0292 + QzKNz o

which is the form pointed out by Kreps.

i , . . .
_ III. GENERALIZATION TO THE N-CHANNEL.CASE
3

We may employ the matrix formulation of the N/D method

n g

'_i,éjdi,f- T 8' -8

oY Lo TRt




1_i } ol | L T
R .'wheré i3 are the channel indices, o is the strip wvidth (common toléll

o . .channels), su-the thresholds of the uth channel,.and the pu'a:are the

o appropriate phase-space -factors. ) BRI S EI
T : ) . . ) ) ‘ . o . v:":
R - Writing (II.1) symbolically, we have ) ‘ S

N, = TP+ 2: U

id iJ s iu TR

's of the same column

» ﬁ:;}f:ﬂ_jff ‘The first point to notice is that only those NiJ

ji i+ 'index J are coupled togethgr. In the following we shall thus Eodsider & T
; : particular column and suppress the index j. Separating out the singular

‘i"part as‘in thé éiﬁgle-channel case, we have.> ..

Ny o= By 2: (Kg N, iukuN ) for .4 =1, eee, b, (IT2)0

s 1 ln (6 =s') =1n (o = 8) Sl

(k. £)(s) = o - - f(s')ds' IR
v - o gl =g’ R

B

81u pu(a) Im Biu(o) o

';Q'; Next we define functions Ng through the equations. ~§ﬂ ff':ij';f:;wk
N = IIO —‘X k.N ” for i = l 1y "n ‘V . \' (II 3) .
i i 7 M1t A » B ).
- “f‘ﬁhére repeated Latin indices are not summed over. *
A 0 |
ai’_‘f ,' ‘ o same operator as discussed in Section I, depending -only on Aii and Bi'

~} {f"‘:' o  ‘ CQmparing with Eq..(I.3), ve see fhaf N

From (II 2) we haVe the eqnations for Ngz in;*ﬂ:’;;:-',;, SR



' 'vaote that, since 0

“5m

iA

ye1 iv Ty ugi - STRR TR

: ‘whilé, from (II.3), =

{ - N 1 o
14 Mg

Thus we achieve coupled equations for Ng:
Afu

0 _ ¥ — (1-o)n

¥ = BP« }: Ky O N,
- u=l p#i Auu

i "1

i

N=B+Zxou° Zxxn for -

‘for im1

n

(II. lo)

are different for different i, the Kreps' form can't

be restored, and Apart-from the second summation on the rightehand ai@e,

'gv'bthe equations are very'éimilar t0 the single-channel case,

oy the number of channels.

it

‘; ;Lis under investigation.
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Since all '

o ' The required nﬁmber of mesh po;nts is increased'only in proﬁortion to -

“"equations which can be solved by the usual technique of matrix inversion.

‘The application of this ‘method to the ﬂn, xn (or Tw) channel ;_"
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