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CF-Vialation in the Renormalizable Tieory of Wesk Interaction 657

Next we comsider o 6.plot madel, asetler interesting model of CPoiclation.
Supgse that Gplet with charges (2,0, 0, Q- 1, 0-1,0~1) is decomposed into
SUaxl(2) maltiplels an 24242 and 14141414141 for left and right com.
poanls, respettivaly. Just as the case of (A,C), we have a'wimilar expression
for the charged weak surrent with a 33 imstesd of 22 uaitary matsix is Eq,
8). As was pointed oul, in this case we cannst sheorh all phases of mairix
slomenis isio the phase comvention and can ke, for sxample, the fallowing

snprassian:
cond ~sindh coa by
(-lw.mu. ak &, con 0 cod a— J.-unmo-h‘)
sindisings cos d sin sin Bt
an

Then, we have CPuiolating effects throagh the interference smong these different
nrrent An interesting featuse of this model is that the CP.violating
alfects of lowest ordar appest only in AS¥0 moslepicaic processes and in the
semilaptonic decay of neatral atrsnge messns (we are not coacerned with higher
states with the '‘new quantum number) and sot in the other semileploale, fSm0
nenleptanic and pureleptonic processes.

S far we have considered oaly the straightforward extensions of the original
Weinherg's model. Howevar, otber schemes of usderlying geuge groups wndfor
sealar fields are possible. Georgl and Glashow’s model® is ome of them. We
can easily see that CPuviolation is incorporated iste their model without introdisc.
ing any otber Selds than (muny) new Balds which they have intreduced already.
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A. The CKM matrix

the standard slectroweak model, the interactions ¢
mqmmnkm‘dwm W are given b
8,V ral | =73l W+ He. a.

Hisro 1y (e, 1) are the up-type quarks and d, = (d,s\p
are the down type. V¥ is the umitary CKM (Cabibb
wal matrix, the 3X3 geaeralization «

the Cabibbo mixing matrix. A convenicat parametriz:

tion of ¥ due to Maiani (1977 is

LR A C,Cy €54 Spe7

W= |VFy Vo Va —C,54—C,5.5.£" C,Cp=5,5,5«7 C.S. a
AVu Vo Vi || 5e5,—CeC.5.6" —Cy5,—CSeS,e'™ CLC.
r

e Cy=cosd and S,=sinf. As originally noted by “The analysis of experimental data from decay rates di
hayashi and Maskawa (1973), it is possible by defining  cussed in Sec. IIL.C is summarized by
phase of the quark fields 1o climinate all but one of
phases in ¥. Thus all CP violation in this model de-
ds on the phase y. Experimcntal data on strange- A=asson . & * 03 o.
q‘d-ad B decay rates can deiermine the magnitudes

o ¥ and ¥,,. Given these magnitudes, there is

irical observation (Wolfenstein, 1983) that the P2, 3@+ oY

ing angles have a hicrarchical structure allowing ex- e

44y herethe crrors are primarily theoretical
8.3 Expanding ¥ in powers of A 10 order A%, we see th
(3.3b)  the matrix has the simple form

2 The CP-vislating part onhem‘ K %) mass m:
1== L ARMp—im) be calculated (Ellis et al., 1976) from the seco

box diagram (Fig. 2). The result of the calculatio

y= = =X g . @& nd Lim, 1981; Buras er ol 1984), includic
2 corrections (Gilman and Wise, 1983; Buras ef o

AM(1—p—in) — 422 1 Flynn, 1990}, is well represented for m, > m_ by

We have chosen a phase convention e £ i
of the phases of quark felds) in Bqs. (3.2) and 0.6 sueh ¢ =3-4X 10748 [14+1.34%1—p) [
that ¥ is manifestly CP invariant 1o arder A%, and CP
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