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ABSIRACT

The hypothesis of the validity of asymptotic SU(3) symmetry
for high energies and large pomanf.un transfers is applied to the
K13 and 77'13 decay form factors when some of them may satisﬁ
subtracted dispersion relatiom.
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It has been suggested by Gell-Mann 1

that the SU(3) sym=-
metry, even though badly violated due to observed large mass dif-
ferences within a multiplet, may still be a good symmetry when
high energies and momentum transfers are involved. We study in
this paper the application of this idea to the K13 and T3 decay
form factors when some of the form factors satisfy (once) subtract
ed dispersion relations. The results following from this idea are

in good agreement with experiments.

The K- form factors in K13 decay are de.ned by the

matrix element:

4/41:0;:&\7Z < (k) v, (O)BllK-(p) >

= (p+I), F+(q2)-F(p-k)H F_(g%) (1)

vhere q© = (p-k)° and in the exact SU(3) limit F_(q2)= 0 while
F,(0) = 1AW/2. The Ty3 decay form factor is likewise defined by:

Jak p v (n°(k)| v (@iw<w>-fm%(p+mp (2)

where the conserved vector current hypothesis for V Zl implies

a
£(0) =/2.

The hypothesis of the validity of SU(3) for large momentum
transfers implies that:

2F () - f(oo) =
and
F(o) =0 (3)
if Yﬁ 3 and V 2 belong.to the same octet. Thus F_ would satisfy

an unsubtracted dispersion relation while F, and f may satisfy a
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subtracted dispersion relation. In fact, recently, in an attempt
to explain the Al_.-—"p + 7 decay by current algebra technique
and to correlate the decay Ay —p+my, p—>m 4+ and the nt-n°
mass difference, it has been suggested z that the pion electro-
magnetic form factor should satisfy a (once) subtracted dispersion
relation. It follows from eq. (3) that 3 the form factor F,
should also satisfy a subtracted dispersioh relation. However,
the combination (2 F, - f) satisfies an unsubtracted dispersion
relation. We obtain thus the relation:

> (2 InFy(q®) - In £ (g5))

o0
(27,(0) =£(0)) = (:L/w)jdq > . (4)

4m$ q

Now, the experiments at low momentum transfer indicate

4 that the

variation of the form factors (with momentum transfer) is very
well described by assuming that P, 1s dominated by K* pole while f
by the P pole. We may thus calculate the right hand side in eq.
(4) in pole dominant approximation to obtain:

ZG'K* G‘K*" FOK- GP Gp- vo‘","'
- + =2 F(0) -2 (5)
2 me,? 2m?

P

where we define:
N <O|VH(0)31IK*-(k)> = Gy eHK*(k)
Jak p V= <K7(k)| jvo(O)!K*-(p)> = G O e - k (6)

and analogous expressions for other coupling constantse.

We can also derive the following relations for K* coupl-
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ings, assuming that F  is once subtracted and is pole dominated:

Grex Gge Ok~ Tg* '
- ~+A — F(0) . (7)
> ,
2y s Ty

Here A is the parameter defined by

F(a®) = F,(0)1-A q°/a5) . (8)

It is measured experimentally 4 to be +.023.

We obtain from egqn. (5)

Gy Gp=~ 0 = My 2
UL Y s ]F_,_(O). (9)
ZmFF m

Using the relation 5 GP =42 mp Fv, we find that corresponding
to /2 F (0) = 0.85, the value obtained by current algebra calcula
tion 3, decay width for p comes out to be 119 MeV to be compared
with the experimental value 110 = 140 MeV. The corresponding
value for Ggx GK*-"oK-/ZV mes” 1s found to be -0.57.

From Weinberg spectral function sum rules 6 we can

7

“g

(GG ) & (mpca/mp) J2-(F/F )= . (10)

derive

The equations (7) and (9) then lead to (for 3 (EK/R")Z = 1,17
and 2 F,(0) = 0.85)

GP—'ITOW- /GK*-‘N'OK- = 2016 (mp/mK*) (11)
which gives a width of 41 MeV for the K* decay, in good agree-

ment with the experimental value of 49 MeV consldering the ap-
proximations involved in deriving eqn. (10).
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We may apply similar arguments for F_(qa) to obtain:
£(0) = F_(OV/F,(0) = (m2-m2)A/m 2 + E, Ggmp0~/Fy(0)uy (12)

where we deflne:

?
Va kTP K13 o(O)|&7(p)> = -1 Gmy0-

VT ol (02 |7tk)> = 1 Fy X,

(13)

for a scalar isospinor strangeness carrying meson 2. We can

make an estimate of the kappa life-time from eqn. (J7). For the

interesting case of My < mz<mK +m. we find t' .t with 3

VZ F,(0)~ .85, (E/F, )"~ .34 and my = 570 MeV the lifetime of
kappa for decay into K + 27 4 calculated in a pole model, is
10Ms. 12 (#) 5= - 0.5 and 1t 15 2 x 1072 5. ir the value of 5

is + 0.3. For My = 610 MeV the values in the two cases are

1.5 x 10713 5, and 2.5 x 10" s, respectively.
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