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In [1] we postulated, from cosmological considerations, the existence of quark-muonic
currents whose interaction constant 8, with the fractional-charge vector field asq of the
order of 157'3/2. In this note we consider a hypothesis in which the violation of CP in-
variance in KO,L decay (see [2]) is ascribed to the difference between the phase constants
gaexp(i¢) for the ordinary and strange quarks.
w:)assume interaction lagrangians with maximum phase difference for ordinary and strange

quarks and with P-parity conservation:

L= I ga[(ﬁ_qaiayi‘y#)+h.0.].
a, q,

_ - , (1)
L=1a):-#gﬂ)\[(w—)\aiaqu’#) = hed,

a+q+p=a+Ar+p=0;

@, g, N, and p are the indices of the electric charge and take on the values g = ~1/3, +2/3;
N=-1/3; u=01, 0; @ = -2/3, +1/3, +4/3.

Generally speaking, the constant g, can depend on the index a, but we shall not con-~
sider these variants.

Figure 1 shows the main diagrams for the transformation of K, = An into KO = An. The

Fig. 1

matrix element of the transition, Vi = (KO|V|RO), is complex:
V,,~2g% g%\ + 1By &waBaBars

&y is the constant for the interaction of the weak current with the W boson,
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where m is the W-boson mass. In the expression for V3, we neglected the possible differences

between the masses m and ™ vhich enter in diverging expressions. The eigenfunction of the

mass operator are proportional to
Kovl2 ES KolVIZl‘
and in particular

K; =cosv:K; +isinv-K,,

where

ImV;, 1 gaga

1
V= m— = ——
2

Re V,, 4 gysw,

The difference between KL and Ko determines completely the amplitude of the decay

KL-+ n+n_, since the "direct” decay K, - %' is forbidden by P-parity conservation in the
a-interaction. Therefore
A(KL - 7T+7r_)

ve | |- 2.10-3,
A(l\s *TT+11-)

Using the value g: = (137)73 from [1], we get gﬁ = (137)"2 and
my~10mp ~137(m, /2) = 137%m_,
m, remains unknown.
The qu currents, as well as the quark-electronic currents which are possible in prin-
ciple, should change the ratio of the yields of the two channels of ni—meson decay

A(TT+ - e+l/)

R-=| | 2

At gt 40)
The experimental value is R = (1.24 + 0.03) x 107* (see [3]) and agrees within the limits of
measurement accuracy both with the theoretical value of Rw given by the V - A theory with
electromagnetic corrections (see [4]), and with the possible value of Rw+a measured as a re-
sult of the presence of qu currents [(Rw+a - Rw)/Rw] ~ 0.0l(mﬁ/m:). We use the formula
t2

)2 - =1,21.10-4,
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f takes into account the electromagnetic correction to the nonrelativistic approxima-

tion, as an effect that is due to the attraction of the charged particles in the neutral

channel and depends on their relative velocity v:
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The change in the decay amplitude due to the qu currents is

2g% m

2

A =—A ga mW mﬂ ei¢
2
a m

1

(see Fig. 2). The uncertainty in the phase is here a reflection of the uncertainty in the

relative phases in the expression (2) for the weak current. Putting ¢, = 9o we get

2m m%
-2
Ry ya = Ry (1= mmme —m )77
m# ma

We note that the quark-electronic currents of comparable magnitude (for m "~ mw and
Po % ﬂ/2) would change R by several times ten per cent, which is completely excluded by the
experiment.

In the case of K# decay, a similar effect of the change in the yield ratio of the two
channels is very small (~vZ2) when the phases ¢ co-
incide, owing to the fact that the a-amplitude is

imaginary. An effect on the order of v(mﬁ/ms) P i P e
(i.e., ~1 - 0.1%) must be expected in the ex- T, " “—+C By
pression for the probability of K capture of u~ h Fo g o

in hydrogen and Hes, and in effects of trans-

verse polarization in three-particle decay of KL. Fig. 2
Particular interest attaches to effects of violation of C symmetry of the partial prob-

gbilities in deceys with P-parity conservation and change of strangeness, for example,

the deviation of the ratio of the partial probebilities

- + +
Krant o 4o 3 sNa+n
- - - + ! -
K sn"+n” 40 S sN+nw

from unity (the effect of S. Okubo). These effects are also of the order of v(mﬁ/m:), but
since they depend on the phase differences mI ~ (Aa/Aw) for different values of the isospin
I and on the phases of the strong interaction, their numerical value should be much lower
than 0.1%.

As indicated by L. B. Okun' in the course of a discussion, processes of interest from
the point of view of checking the theory are those in which pairs of charged mesons are pro-
duced, for example Ko ot p+ + i~ (relative yield ~2). The processes K~ W uT ana

+ - -
KL--> o+ p o+ KO are strongly forbidden, but the processes K. - p+ + u + 7y and Z+ + P+ + p+

+ 4 are possible (all are ~2).
The author takes this opportunity to thank L. B. Okun' for a discussion and advice.
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for the weak current

The equivalent form of the theory - introduction of complex phases in the expression

Ewa

jw=80v+jiOp eid1 +ﬁOpei¢2+ XOpei®3 ...,

8y

(2)
b3~y =n/2.



ERRATA

Articles by A. D. Sakharov, Vol. 5, No. 1

On page 24, line 12 from bottom, read \7“ = ﬁo instead of v, = Ho
" 1" 2)+, 17" 9 " 1" s " -P and N " " P and N
1" ] 25 1" 7 1" 'tOp 1" “Z': " 3] b2
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On page 25, line 14 from top , read [3] instead of [5].

1" " 25’ " 13 \ bOttOm, " [)4_ ] " " [6 ] .
" n 26’ " )+ " ’top s 1" [5] 1t " [7 ] .
1 " 1" 1"t " i " n
26, 16 s Curl a, Ryta,.
] 1" 28, n 1 " " s " Jé mlz) T il \/ﬁ;
1 SR " ' >
"OKVERE + R VELP " KViat K [Vazl.

" " 29, last equation I >N+ g " "X s N+ .





