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ABSTRACT

Qurrent algsbra technique is applied to the decay p® —> T W™ ¥
to relate it to the dscay mode p@ > {¥ /=, The branching ratio
[ (P° -~ W‘”’?’J/f(p@ = 17 17) is found to be ~ 16,
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1 and the hypo-

2

The algebra of current commutation relations
thesis of partially conserved axial vector current have been
appllied recently to several decay processes with impressive suc=-

cessgses. 3

We use the same technique for calculating the decay pa -—*v+%-7’
and relate it to the decay mode p° — L* 1=, The branching
ratio of P@ into a muon pair 4 compared to the dominant decay mode

5 +H) .21 -4
has been obtained experimentally ° to be 0.44+~0.09 x 107,

The two plens in the decay under consideration must be produced
in state of even angular momentum because of charge conjugation
invariance. Sakurai 6 has peinted out that many of the results
derived from current algebra assuming octet dominance together
with unsubtracted dispersisn relations can also be derived by as-
suming the vector meson (or current) dominance model. It is
interesting that in the decay mode under consideration even through
the two pions go out say, in s-state, the vector current dominance

is again emphasized by the current algebra technique.

Let us consider the quantity
uh =H a% a%y '4F o™V coj(alx) Ay TH0))]p° >

wvhere Af‘are the members of an octet of axial currents and JA is
the electromagnetic current which under SU3 transforms as |
A i

J = e(Va'+ —-'Vg)
3 A

vi(i = 1ly 29 sso 8) being the octet of vector currents.
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7

Following Weinberg's discussion, and on removing 8 all the

pion poles from qﬁpyﬁpy‘we find

CTZ’_ <1r+ W“IJP(O)IPO>
= & <0|vg(0)|p®>

i
- (a-p), J el(a+p)-x <0|T(V;(X)JP(0)).p° >da%
2 g

FRIGED < <olT(A:(X) Af(o))|?0>>d4x

e1PT (o|T(a’(y) Ali(oN|p® > a%y

+ terms involving scalar field operator o

uy

+

qH P, N

where the last terms is q}1 P, M*u/ with all the pion ooles removed

9

Here we have used the commutation relations suggested by dquark

model:

5(x®)[a2x), 4%(03] = - V5 (0) §%0x)
§(x°)[43(x) TH0)] = F e £,(0) $%(x)
§(x°)a3(x), 740)] =8, o(0) 2*(x) + Schw. terns.

(]

o being the field operator corresponding to a scalar meson field.lo
We also made use of the PCAC hypothesis 23

- Fo= 2

0P Ai = CTT Il’ln_ q‘n’i

with

%
I

=z My 8,(0)/ gy KNNW(O)
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We are now interested in the 1limit in which g/ and p! — 0.
The second term drops out due to charge conjugation invariance.
Considering only the single particle intermediate states we see
that the remaining terms involved scalar o field or are of

higher order in momenta and thus may be dropped in our case .:I‘l

Thus we obtain:
- t L
C7Er<1r+7r lJ"(O)]P°>= e <0]V3) (O)[Po >
dence

e
<rtrlp®>= 1 (2r)* 8%P - p - q - k) s o[V o> €y,
m

where Ep= EP(k’ A) is the polarization vector of photon (A = 1,2).

The p dominance of vector current Vi(i =1, 25 3) allows us to

writes 2
b “p
<0]vz(0)]p° ) = —— ¥
fpmr
where fpw is pT coupling constant 12 and p‘u is the polarization
vector of p° meson. Thus 13 >
m
+ - e P N
< 'nr"Y|p°>‘xj..(.?:rr)4 64(P=q=p=k)=§ e tﬁp}L
Cr Temm
For the leptonic¢ decay mode of po we have 3
. ' 2 - 2
[e2\2 /£2 \-=lm !/ emf \ < 4m
f(po — 1747 =K‘——° il £ [ L= ;lm-i
a1 41 3 .", mZ !l! mZ
P / v P

The branching ratio is independent of fomr and is found to be

F(po —rrT )

S T ~ 16
[° —=p"n™)



323

Thus the modes Po —"—ka'ﬂa and po ——> 7 7" v have comparable
decay rates analogous to the case of qo = 9~y and 70 -—>v+v-q/

14 150 the sngular distribution of the final

decay modes.
particles is essentially that given by the phase space factor.
The predicted branching ratic for the decay rate of po'— Ty
compared to that of the dominant mode thus turns out to be

~7 X 10m4, which does not contradict the present experimental

results.
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