1 ANALYSIS OF S

phase-shift analyses for the S;3; partial wave using Eq.
(1) with the potential?
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a,=my+1 and p, is taken?® to be simply the momentum

7 We use units m,=1 and denote the nucleon mass by mxy.
8 The nature of the fit is not sensitive to the detailed choice of
the asymptotic behavior of p.

PHYSICAL REVIEW D VOLUME

=N PARTIAL WAVE

361

ka, whereas for the quasi-two-body D-wave wA channel,
we have ap=my-+2 and

IR — (A1) — (m—1) 2
e o )
ATp
1 T'a2/4
W4 (m—ma)+Ta2/4’

my-+1
)

where I'a and ma are the width and mass of the
A(1236). With the choice of B as a sum of poles, the
integral equations for N;; in (1) are easily reduced to
quadrature.

1, NUMBER 1 1 JANUARY 1970

Theorem on K;; Form Factors

FAYYAZUDDIN AND RIAZUDDIN

Institute of Physics, University of Islamabad, Rawalpindi, Pakistan and
International Centre for Theoretical Physics, Trieste, Italy

(Received 24 June 1969)

A simple proof of a theorem derived recently by Dashen and Weinstein on K3 form factors is presented.
With the further assumption that D (§)=(x|8,\V1!|K) is dominated by the Ot x meson, a relation between -

meson mass and fx/fxF4(0) is obtained.

ECENTLY Dashen and Weinstein! have proved a
theorem on the form factors in K;3 decay which
leads to the result

F._(O) 1 fK f1r sz_'mw2
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where F,(f) and F_(t) are the two form factors which
determine the hadronic part of the matrix elements

of Kua Ny=m, 2 InFy (1)/df]o, )

and e denotes a parameter which characterizes the
simultaneous breaking of SU(3) and SU(3)XSU (3).
The purpose of this paper is to present a simple proof
of relation (1). With the further assumption that

D)= (x| Vil K) = (mt—mDF, () +F_()) (3)

is dominated by a x(0*) meson, a relation between the
experimentally known number fx/f.F4+(0) and the
k-meson mass is obtained.

By using the current-algebra techniques, we have

£0)= 2
mﬂ'

—k.Tn =f«r'x+i/d“x

Xem#2(0]8(xo)[4 o2, V\+2(0) ]| K°(p)), (4)

1 R. Dashen and M. Weinstein, Phys. Rev. Letters 22, 1337
(1969).

where I',\ and T’y are defined by

i / dx e %2 (0] T(A,2(x) V\t+i5(0))K(p) )
 fabs
¥
k2
i / dx e =(0] T(3,4 72 (x) V3 ++5(0)) | K°(p) )

= iI‘v)\_’_

I‘)\, (5&)

Mr®

_ Jrme Ty, (5b)
o Btmt
Iy= (r (k)| V34| K°(p))
=[P () (p+=N+F-() (p—kn]. (Sc)
Using the current commutation relation
3(wo)[A o2 (x), V2% (0) J=V\**7(0)8*(x)  (Ga)
and the definition
O[T\ RO(p)) =i fxpn, (6b)

we obtain from (4)

—kTa= [P () (pHRn+F- (1) (p—kn]— fxpr. (7)
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From Lorentz covariance, the most general form for
P,.)\ iS
Toa=F1(0)6n+Fs(O) poprt+Fs(@)k.Fr

+Ey ) polr+Fs(Dk,pr.  (8)

Substituting (8) in (7), one obtains expressions for
F.(f) and F_(#) which give

Fo()+F-()=fx/ fo— (1) [ [F2(0)5 (1 —mr*—m.?)
_m1r2F5 (t)j (9)
or, for t=mg—m.?,
F, (m K2—m2)+F_(mg?—m,2)
=J&/fat(m*/ f)F , (10a)
where F=Fy(mg?*—m,2)+Fs(mrg?—m,%). We rewrite
(10a) as
[Fy(mg®—my?) —F4 (0) ]4-F_(mx*~m.?)
+[F4(0)— fx/ f 1= (ms*/ f)F . (10Db)
Now F_(t) and F,(0)— fx/ f» are obviously of order A

[where X denotes the strength of SU(3)-symmetry
breaking ], while

Fy(mg*—ma?) =Fy O)[ 14Ny (mr® —ma?) /ma 240 (\)]
=F, (0)[14+0()].
Thus the left-hand side of (10a) is of order A, so that F
must be of order \. Hence from (10a)
Fi(mg®—m2)+F_(mg®—m2)= fx/ fr+m20N). (11)

Let ¢ denote the strength of SU(2)X.SU (2) breaking,
so that m,?=0(¢) and m,20(\)=0(e'\). Thus from
(11) we obtain the result of Dashen and Weinstein!:

By (mgr—m ) +F_(mx*—m.?) = fx/ f-40(N). (12)
To derive relation (1), we make the expansions

Fy()/F40)=14N/mt- - -, (13a)

F_(0)/F+(0)=£0)+Ay/met+---,  (13b)

where £(0) and Ay are of order N each. Taking
t=mg*—m.?, we put expansions (13) in (12) to obtain

Fy O)[14As (me—ma®) /m*+0 (\)+£(0)+0 (W) ]
=fx/fa+O(€N).

This gives [note that? F.(0)=14+0(\?)]

L —mP)\/m>+E(0)]=fx/ f-F+(0)—1
+O(€N+0(\)  (15a)

2 M. Ademollo and R. Gatto, Phys. Rev. Letters 13, 264 (1964).

(14)
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or
MEE—Mr® i
£0)= A++< —1)
Mo f«F+(0)

FO(eN+0(N?),

which is equivalent to(1) if one notes the fact that the
difference between

1 Jx f 1r fK
_(_.__ and < —1>
LAVER f+F1.(0)
is of order A%
If we assume that D(f) is dominated by the (0F) «
meson so that
D(t)= (mg?—m2)F . (§)+tF_ (i)
=moD(0)/(m2—1), (16)

where D(0) = (mg*—m,2)F,(0), we obtain from (16),
by taking t=mg?—m,? and relation (12),

(15b)

fx mlF.(0)
—40(eN) =
P ml— (mx*—m.?)
or 17)
fK mx2
+O0(e'N).

f+F+(0) =m,‘2—— (mr2—m,2)

Taking fx/f+F4+(0)=1.28 from experiments,® one
obtains, on neglecting terms of order (¢'A) (this is
better than neglecting terms of order A%, since € is
believed to be smaller than )),

me=1021 MeV. (18)

On the other hand, if one assumes « to be the daughter
of K* as in the Veneziano model,* so that

mx=mK*,

one predicts from (17), neglecting small corrections of
order €'\, that

fK/wa+(0)=mK*2/mp2z1'36) (19)

where we have used the relation mg*—m,2=mg?—m,>.
The value (19) is in fair agreement with its experimental
value? 1.284-0.06.
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