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A. The CKM matrix SO A>\ (f“c;) J
In the standard electroweak model, the interactions ¢ - _AL-L - S i
the quarks with the charged gauge bosons W are given b — *‘ g ey A _>\

gl Vv \(1—vs)d, W*+H.c. a.

Here u;=(u,c,t) are the up-type quarks and d,'*(d,r.‘
are the down type. V is the unitary CKM (Cabibbx
Kobayashi-Maskawa) matrix, the 3X3 generalization ¢
the Cabibbo mixing matrix. A convenient parametriz
tion of ¥ due to Maiani (1977) is

5,e”

c,s. |, @

C.Co
—C,S4—CoS, S,
Ve Vu Vo | SOSr_CICr‘suclr "C'sr_crsﬂsceh c.C,

Cvsd
C,Co—5,5,5,.e'"

Va Vo Va
Ve=|Vy Vo Vol

I
ere Cy=cosf and S,=sinf. As originally noted by
bayashi and Maskawa (1973), it is possible by defining

phase of the quark fields to eliminate all but one of

phases in V. Thus all CP violation in this model de-
wds on the phase y. Experimental data on strange-
ticle and B decay rates can determine the magnitudes
Viuss Vep» and ¥,,. Given these magnitudes, there is
; empirical observation (Wolfenstein, 1983) that the
xing angles have a hierarchical structure allowing ex-
asion in powers of A=sin6=0.22 with

The analysis of experimental data from decay rates di
cussed in Sec. III.C is summarized by

A=owon , . $3 = 07 e
(p1+n!,ll1_m‘ ‘g - i' |s

s

where the errors are primarily theoretical.

sinr=AA?, (3.3a) Expanding ¥ in powers of A 10 order A*, we see th
singe == AAXp—in) . (3.3b) the matrix has the simple form

a2 £ The CP-violating part of the (K%K °) mass m;

X—T A AN p=in) be calculated (Ellis er al., 1976) from the seco

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

y= - it AAZ 3.6) and Lim, 1981; Buras et al., 1984), includin

) 2 corrections (Gilman and Wise, 1983; Buras er a

AN —p—in) —AN 1 Flynn, 1990), is well represented for m, > m,, by

We have chosen a phase convention (that is, a definition
of the phases of quark fields) in Egs. (3.2) and (3.6) such

ee=3.4X10"2 4248 l1+1.34’u—p1 [—"l
that V is manifestly CP invariant to order A2, and CP ¥

1
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