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The decay of K3 in two pions has recently been reported 1

and it has been suggested that this implies a violation of CP
invariance in weak interactions 192u However, the CP viclatlon
can be avolded if we introduce an lsoscalar reutral vector boson
s.of verY small mass, say of the order of the mass difference of
X
to strangeness currents only and the interaction conserves the

and Kg, with strangeness zero. This boson 1is weakly coupled

strong selection rules 3. We calculate here the process
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The interaction of the Ko current with the vector boson

can be written
(-1£)[K(, K) - (3, KK s,

= fs[(a 1<°)Kl K5 2 Klj]s e

vhile for the Kom 7~ interaction, we take

0 + =
(gko + - mko>Kl T
1 1
where 2
€ o+ -
kl'n' T ~14
= 5,03 x 10
arr

The decay rate for Kg —> S+ 47" 1s caleulated* to be

(h=e¢c=1) >

8y
[":fzx 1 x0°7x1046 sec
‘ a1

-1

Here we take** m N(mko = m.ko) A  comparison with the

experimental decay rate L re ~2 % 1077, ["(all charged modes

of fi%) leads us to

*  See appendix,

** Bven if we suppose the bare rest mass of the vector boson te be zero, the
non-conservation of the strangness in wesk interactions will lead to small
finite mase mg. The production of the real s particle in the Ko —— K;-fs :
transition is possible if L < (m mKo)9 in which case the propagator of
K¢ has a delts function term cor%esponding to the real production of Kl

1
and its subsequent decay.
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£ ~ 1.02 x 10728

or £~ 1,01 x 10714

which 1s comparable with the square of the weak coupling constant
(~ 10714y,

Thus the introduction of a weakly coupled boson to strange-
ness currents may allow us to retain the CP invariance for the wesk
interactions in the Kg decay. That the coupling Kg Kz s turns out
to be of the order of the square of the weak coupling constant sug
gests us to speculate on the possible process Kg Yt P #++ T .

The work along this line 1is in progress.
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O = :
The matrix element for the dezay K —> 7w *+ 7 *+ g ‘et
[

1 1 L
S = (2?)‘&'(P-k-«41=q?)ﬁ

[:(217)3/2]5 V16 P, K, a4 ) B

0 920

wherea
E-(2P~ 1)

_ A2
M= (~i) fs mo g

Q
Ky ke [(Pmk)z-’r (n =1 g -16)2]

kg

0 =
where Pl ¥y 47y 4, are the four menenta of KZ’ vector reson s, and
the two charged pions respectiively. €,(k) is the linear four-pola
rization vector of the vector nmeeon an? [ tha decay vidth of the

Kg-meson. Using €-+k = 0 and the result

Fuky

2 & (X) £,(1) = 8, +

pelarization ka

the squared matrix elerment summed over the nolarization states of

the vector meson is given by

Y
5 4 (PZ ,(f:_? )
Soqmie = £Zg " -

0 %0
polarization kqrm o kg ‘(Pa&)z

r
= (1 -1 = = 1€
1 +i{m 5 =1 } l

Ky
The decay rate is then given hy

? iy 2
E..,_.;,_A l <
pO Louh—z dB -‘3 I’QBET

my 47 S

I =
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1 d3ql d3q2 dsk

w2 J(ery? 6}P-k-aqq-q,) - —
(2r)%(2 P J\ pol. 10 2920 2 ¥o

/

1 Zd3k[ 4

T w2 25 strex-ay - ap) — —
5 k 2044 29

(2m)° 4 P_ | pol. o | 10 <420

Now, the Lorentz invariant integral,

can be easily calculated, say in the C.M. frame of K?O’ as follows.

Put
P'=P-=k, Q=q1+q23 qul"QZ
I = Jfa4(P’~ 2) 5(q RY &q2+ R +an®) a%y ar
0. "3_ —_—e ] - :
CoMo Of KZ- P = - k, PO - m.‘o = E
X
2
2
P'2=k2==/mo-=E
\ kz /'



206

Then, Tor the interral we may wrlte:

o A »
! - - ik O = _Hl
| (T4~ E) 3 ™

m, O ? ) o
\ (mk2_°‘> Lmkg
2

Therefcere, the decay rate is

i=2r

2 2 E
2 2 m C (22 _ . Zyam
fs k4 mkg kg o (= ms)dds
Q) = —— 2 -
(217)5 4mko m g e ; 18- (a¥ i’b)ia
2 —_—
e [
y O
c ! ! ’;ﬁ? 2
fs gk / 71}(0 S : 5 -
T« ' dE
1 2.2
ot \Mzw .
o mg
where 2 2 2
m0+msum0mrﬁﬁlwb %((szej
k k )
- 2 1 1
a = ; -
£ 2 I
2

Nowy in the 1limit  when & — 0,

27
av — =A
2
oA
b ™ e = e
2 z2

where



The integral It for a~A , b=~ % gives:
E B 27
"o EZ__mL (m wA)Z-a--Z-
1
=" aB = (BE_ = +A L
T -J ( )2.+ > ( ° ms) n ) )
p_ (E-a b (rn_ =AY+ —
s - 4
3 m§ -1 A
+ 2Al = - —~5 | tan < l
Y 14g (222
pad
L A A

-1

For real production, msgA, this integral, as Bj >>A 5 glves

therefore, the rate of decay is:

2
2\ 78k
s 1 46 1
C= | — ]| —|x8.76 x 10%° sec.”
a1 AT
Now, since
[;Xp =2 x 1072 f};o = 3,56 x 10°
z

the coupling constant will be

S

~ 1,02 x 10728

sec
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