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In a preceding paperl the author has shown that the assumption of SU3

2,3 allows a general understanding of weak

invariance for strong interactions
‘leptonic processes. In this letter we extend to nonleptonic procésses-the
concepts preSenicd in Ref, 1.

An interesting result of this extension is & gualitative understanding
of the ratio betwcen the rates of KO = 2n ana K*' = 21 without the ié%ro-
duction of AI = 3/2 interactions of nonelectromagnetic origin.

. 1 ,
The weak current responsible for leptonic processes is assumed to be a

ﬁember of an octeth
Ju&cOS_O(Ju(O),* su(o)) + sin G(Ju(l) + gu(l))- )

In addition to the usual frame of reference, F , in the octet space,
it is interesting to consider a new frame, F' . This frame is obtained
from F through a rotation U , belonging to SU3 , such that it transforms

Ju into the 4S8 = 0,42 = 1 member of the octet

where
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The basic members of the octet in the new frame are linear combinations

of the old ones; in the case of pseudoscalar mesons, for example, we have

cosve x' + sin g Kt

n =

't . ¢ N
K =.=8in 0 n + cos §K

. (. . ‘ 5.
K © = 1/2 {cos(29) (Eo K° ) - (EO ) + sin (20) (n - 43 n {?

_ (1)
. 1/h\i,,° i3 + cos(29)! + /3 q |1 - cos(20)|
L

J L J

- - ~ Y

- v sin(20) (K « W)}

s
and .
o , 1/2
n' = \n {l +3 cos(?O)} + /3 { 1 - °°5(20)i + (6) / sin(20) (K% + K°)
T L J
In frame F' , we have a strangencss quantum number, S' , which is

conserved in leptonic processes. If SU3 were exact (all baryons degenernte,,;
and similarly for the other multiplets), F' would be the natural frame of |
referenée--the one in which leptonic decays conserve strangeness, Appaé%ntly'
strangeness violation is more to ve blamed on SU3 breaxing than on weak |
interactions.

It scems desirable to extend this property to nonleptonic processes,

"and require also that

(a) nonleptonic processcs conserve S' ., the strangencss in frame F',

We can therefore build the Lagrangian j% as strangeness~conserving in

oy

frame F' , and obtain the Lagrangian for the physical processes by substi;

tution (4),
llow does the Lagrangian transform under SU3? A priori,any representation
ihat appears in the decomposition of 88 88 8 will do, i. e., 1, &, 10,

6
10, 27, 35, 35, 6h . Now the singlet does not accommodate any AS # O, while
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the higher representations contribute 45 2 2 and(or) AI » 3/2 when we
[} . .
go from frame F  to the physical frame F . Therefore, if we require

(b) no 45 > 2 or AI > 3/2 in the phvsical frame F ,

ve must conclude that

(c) the Lagrangian for nonleptonic processes behaves as a member of

T

an'octet.
We havé then two possibilities: in frame F' rin which, according to (a),

;C W conserQes strangeness, it can behave either as the hypercharge Y', or
the third component of the isotopic spin, I3' . For physical processes
with A4S = 1 , there is no @ifference between the two possibilities, |

Hypotheses (a) and (¢) have a very interesting implication on th;% K+ 2n
interaction, if combined with CP invariance.9 These combined conditiqns

'forbid the 2r decay of a neutral K . This could appear shocking, bqtils

in fact extremely gratifying. In fact one of the morec serious pieces of

evidencelo against the validity of the 41 = 1/2 rule is the value of the

+*
ratio of the rates for Klo +2n and K =~ n+n°

R = (Kio -+ 2n)/(K* + 2"1°) »~ 700 (experimental). (5)

+ +
If K - 1° (a AI = 3/2 transition) is of electromagnetic origin, we

expect it to be depressed by a larger factor, say (137)2. However, if

o]

K® =+ 2n is forbidden by SU3 , we expect it to be supressed too, by some

factor of the order of 10 to 20 , and the experimental value of R can
be qualitatively understood without the introductbn of Al = 3/2 interactions
of nonelectromagnetic origin.

The easiest way to sece phgtlg°*ét is forbidden is to cxbloit hypbthesis

.(a) and try to build a pseudoscalar, strangeness-conserving interaction among

7

three pseudoscalar mesons in frame F'. We can build the following isoscalars

o
A

[
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(6)

(vau) n' i (E'}_K') o, (1"1') n* , n'n'n
they all have CP = =1, So we cannot build a Knan 1nternction thnt transforms
Clearlv, we also cannot build an inter- '

like X' and does not violate
. ®
action that transforms like 13
CP, because this should have a unitary partner that transforms like
r

CP .
(and therefore belongs to an octet) and

conserves

¢
0*211

Y .
Since the experimental rate for K is quite high, it might seem
1 ‘ . 1~.!
In fact it is very '

difficult to conceive of this mode as suppressed.
If we introduce a phenomenological

difficult to say what this rate should be.
a

I

coupling
W oK (ron),

.t  where

The rate depends on the sixth power of M .  This makes any prediction coma

However, if we try to extract M
which is a rather low’

M~ 1.5 m,

from the ‘experimental .

:pletely unreliable,
K , we get

value for the lifetime of
1l

R invariance.

value.
As has been discussed by Lee s, hot much can be said on hyperon decays
8- o
However, .

without resorting to further restrictzons, such as
ve feel that the success of the theory in explaining, at least qualitatively,

the (K° - 2m)e (K »,23)5 puzzle is Yery encouraging.

G 1is the Fermi coupling constant and M , an adjustable mass parameter.
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"question of possible intermediate bosons. » H
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We remember that the superscripts in Eq. (1) refer to the change of

strangeness. In the usual notation (that of Ref,3.) we have

1
T T

(0) _
Ju Iy TR u u

We speak of Lagrangians in a phenomenological way, and do not enter the
h

If the Lagrangian is thought as arising from current-current 1nteréctions,

and the currents belong to the octet representation, then the possible . .

 choice of a representation is restricted to 1, 8, or 27.

B. W, Lee, to be published, and S. Coleman and S. L.‘Coiemgg, to be

Hlostod
published, have also considered this possibility.

In this case X is invariant under an SU2 subgroup of SU3 generated by .~

W
the isotopic-spin operators in frame F' , I' . This interesting

~ possibility has been proposed by B. d'Espagnat and J. Prentky, Nuovo

Cimento 24, 497 (1962) and by M. Baker and S. L. Glashow, Nuovo Cimento
26, 803 (1962). -

The CP transformation must be defined in such a way that it leaves

unchanged theustructuré of the Lie-group algebra of SU3. If the

commutation relations among the generators, [Fi, F;] s { film Fm , are
.. e ,._ H . ' . -
ssumed to operate on.the F._as

.

to be unchanged byfﬂCPV,fd

TR
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cp F (CP) =¢ F , the coefficients ¢ = tl- are restricted by
the relations (ciclcm - 1) film = 0. Among the many solutions we
1. ch = c? 2 +], 62 = c3 = cs o c6 = c8 = -1, For thg
: i -1 ii
octet of PS mesons we then have (CP) »n (CP) = ¢'n° , Note that
we have selected a solution in which F7 has CP = 1, so that U

conserves the CP character of the Lagrangian.

Perhaps the only serious evidence; see for example the report by

- Re He Dalitz at the Brookhaven Conference on Weak Interactions,

 September 1963, to be published.
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