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CKM matrix

VokM =
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present bounds & motivation

CKM fitter (95% c.l. bounds):
® 20°< ¢ =5 <27°

® 78° < g = < 122°

® 38 < 3 =~ <80°

motivation

# search for direct CP violation

# stronger constraints on « and ~

# values conflicting with CKM fits = new physics

# violation of rate relations (isospin) = new physics
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B(t) — nhm

ABY = nt77) = |T|e" + | Ple” |P/T| ~ 0.3

T(BY(t) — n7n7) ox e MU [1 4 Crr cos A(mit) — Syr sin(Amt)]

2Im(\
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(1) 1sospin for «

need to measure BT — 7t7?, BY — 79%7% MG, London

V2A(rT Yy — A(rtr7) = V2A (R 1Y)
B0 : 5274079 4554044  1.97+ 047

isospin triangles for B and B don’t match
mismatch angle 2A«a gives a = a.g — Aa (includes EWP)

o B(r'7") not very small = |Aa| < 49° 90% c.l. not
useful
Charles > Grossman, Quinn > MG, London, Sinha’s

» full isospin analysis requires B flavor tagging in

B — 7070
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(2) flavor SU(3)

ABY = nt77) = |T|e" + | Ple®

can measure « from C,, Sy IF | P| were known
(or IF we use |P/T| ~ 0.3) Charles; MG, Rosner

A(BY = K't) = [P = | Pl —IX
frtan6,

2 approximations
® neglect tiny term with phase v in BT — K7+

o factorization of P (will be checked in BT — FOKJF)

'T/P|, 0, a from
Sons Cor, B(BO — 777 /B(BT — KO7T+)
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Crry, Sar VS «

insensitive to B(BY — n777)/B(BT — K%7™) = 0.23 £ 0.03
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Szz = —0.58 £0.20, Crr = —0.38 £ 0.16_favors large «
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B — K
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B — K

® BY > Ktn~vs BT —» K%+ MG, Rosner:
Fleischer, Mannel

ABY — KTn7) = |P'|e" — T neglect EWP®

A(BT — K% ") = |P/|e" r=|T'|/|P
D(K*nT
Ry = = (K= )—1—2rcos5ocosw+r > gin? ~y
I(K 7Ti)
Tt (KT
Ay = L(K ; (Km”) = —2rsin dg sin v/ Ry

D(K ) + D(K )

eliminate oy and plot (Rp)exp = 0.99 4 0.09 vs ~ for allowed
range |Aplexp < 0.13  0.13 < ryy, < 0.21 (B — 7w/ Kn)
most conservative bounds on v at r = 0.13
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Ry vs ~yfor |Ay| < 0.13, r =0.13

lower branch: cos dgcosy > 0
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v > 60° (10): need smaller error in Ry
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another B — K ratio

® BT — Ktn0/KO0x™ MG, London, Rosner,
Neubert
V2A(BY — K'n%) = |P'|e" — |T' + C'|(¢"" — Smwp)
A(BT — K%)= |P/|et re =T+ C'|/|P'|
AN G
R, = F((I(O’]T:I:)) = 1 — 2r.cos 5C(COS”y — 5EWP) + O(Tg)

'K~ n) —T(K*n?)

A=
C(K—70) + D(K+r0)

= —2r.sind.siny/ R,

eliminate 6. and plot (R.)exp = 1.31 £ 0.15 vs ~ for allowed
range |Aclexp < 0.11 0.18 < (re)in < 0.22 (BT — 77 /a T KY)
dpwp = 0.65 £ 0.15; conservative bounds on v at dgwp = 0.80
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R. vs v for R.|A.| < 0.18, r. = 0.22

lower branch: cos d.(cosvy — dgw) > 0

20 T T T T

1.5

1.O—

0.5

v (degrees)

QO

R° (1g): _need smaller error in R

SLAC, Aug. 2003 — p.15



The K'm anomaly

Isospin sum rule MG, Rosner, hep-ph/0307095 (Lipkin)

2[0(BT — KT7%) + (B — K7Y)]
['(BT — KOWJF) + F(BO — KTn™)

P! 2 Re(T"* P!
=1+ | ‘E)\’}TJ + e(|P,|2EW) no linear AI =1
Al =1: < 4%
experiment: 24 4+ 10% new physics?
R,=T(B" - K*t7n7)/2T(B" — K7Y) = 0.81 £ 0.10
R.=2I'(BT - KT7a"/I'(BT — K% ") =1.31 £0.15

R. = Ry, +O(|PLwI?/|P')?) underestimate 7" detec. effic.?
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BT — ™

n=(ss—uu—dd)/v3 Chiang, MG, Rosner
octet-singlet mixture, sinfg; = —1/3 hep-ph/0306021

V3A((BT — nr) = |T + Cle" + |2P + Se”
V2ABT - 7t7) = T+ Cle” 1 T = small singlet
30 (nr™)

BaBar
Ry, = OT (rE0) =1+ 7“727 + 2rpycosdcosy = 1.17 £ 0.30 e
I'(nr=) —T(nr™) 2y sin 0 sin y
Ay = = — = —0.51 +0.19 .
" D)+ Do) R, e

= 0.51 =0.04

_2P+S| > 2|P|  frtanf, [2B(KO7+)
T T 4 O T+C| fx B(rt+70)
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R, vs 7 forarangein A,

upper branch: cosd cosvy > 0

2.0 — o~ —

v (degrees)

large asymmetry is important

need more grecise measurements of Raa AE
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B— DK
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Y fr()m B - — D K ~ MG, London, Wyler, variants

interference between B~ — DVYK—and B~ — DVK—
Dep. = %(DO + DY), Depy — KTK-

A(B~ — DYK™) = L[A(B~ — D'K~)+A(B~ — D'K™)]

V2
no penguin b — cus phase=0 b — ucs phase=—~v
ratio r ~ 0.2 measured difficult to measure
M(DYp K™)+T(Dep KT
Ry = (Dcr F(;)OKE) craf) = 14?4 2rcosd cosy
N(DYo, K™) —T[(DYp KT
Al = (Depe K (Dep K7 = +2rsindsiny/ R4

D(Depy K7) + T(Dep KH)
R+, A4+ determine ~y siny < Ry, both Ry > 1 unlikely
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experimental situation

B(B~ — DYK™)

R(K/m) = — R(K = —
B =BE =) Y= B S D)
R(K
all 3 quantities measured = R4 = R( ( I(//7T72)i

do not require knowledge of B and D decay BR'’s

Ry =1.0940.16 Ay =0.07£0.13 (Belle, BaBar)
R_=1.30+0.25 A_ = —0.19+0.18 (Belle)
Ay =011 £0.11

B- — DY (— K VK
r=+(Ry +R)j2—1=0447038 7 (= Ksmrn)
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vs v for |[AL]'7 < 0.22, rl7 = (.22

lower (upper) branch of R, (R_): cosdcosy <0

v (degrees)

~ > 72° (1g):. _need smaller error in R
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non-CP, mixed-flavor D decay modes
Dalitz plot for D — Kgntn~ in B — DY(DY)K*
Giri, Grossman, Soffer, Zupan

f(mZ,m?) = A(D’ — Kgntrn™)

A(Ksntn ) pK™) oc f(m2, m2) + ret@F) f(m?  m?2)
Belle, hep-ex/0308043, 140 b~ !:

# model f by sum of resonances: K**, p°, w, fo, fa,0...
o fit resonance amps & phases in tagged D" decays

® given f, determine r, 5, v from I'((Kgr 7~ ) pK¥)

90 % c.l: 0.15 < r < 0.50, 104° < § < 214°, 61° < v < 142°
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B— VP
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B— VP

global fit to all B — V P decays:
pm, wr, pn, pn', K*m, K*n, K, pK,wK, ¢K
Chiang, MG, Luo, Rosner, Suprun, hep-ph/0307395

o flavor SU(3) including SU(3) breaking

# 33 data points for rates and asymmetries; 12
parameters

good fit: x*/d.o.f. ~ 1

predictions for unobserved decays

tests SU(3) breaking = ratio of decay constants
small strong phases between tree and penguin
51° < ~v < 74° at 95% c.l.

© o o o 0
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conclusion and prospects

direct CP asymmetries and ~ require interference

|P/T|7r7r ~ 0.3, ’T/P|K7r ~ 0.2, ’C/T‘DK ~ 0.2;
[P/ T| g+ yn+ ~ 0.5 — 1.0 = potential large asym

7 strict bounds on K'm asymmetries ~ 10%
watch the anomaly in K= rates: new physics ?

ratios of K« rates, and of DK rates, are sensitive to
~; current ratiosin B — K7 & DK = 1o bounds on
v, bounds at 95% c.l. require reducing errors by < 2
B — D(Kgntn~)K seems promising

current bounds in B — K assume conservative
SU(3) breaking, can be improved by experimental
tests of SU(3) breaking
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further references

BY — 7t7—: Silva + Wolfenstein
Fleischer + Matias
Beneke etal (also B — Kn, VP)
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B — n/n'm*: Barshay + Rein + Sehgal
Ahmady + Kou

B — DK: Atwood + Dunietz + Soni
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Grossman etal  Fleischer
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