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present status of o and v & motivation

currently accessible data and methods:
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conclusion and prospects
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present bounds & motivation

CKM fitter (95% c.l. bounds):
8 20°< ¢ =[<27°

® 78 < ¢y =a < 122°

® 38 < 3=~ <80°

motivation

# further constrain ¢o = o and ¢3 =~

# values conflicting with CKM fits: clues for new physics
# search for direct CP violation
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B(t) — whm

ABY — ot = |T|e" + | Ple® |P/T| ~ 0.3
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(1) 1sospin for o

need to measure BT — 770 BY — 72070 MG, DL

V2A(r T — A(ntr7) = V2A(r 7Y
B(107%: 5274079  455+044 < 3.6 (90% c.l.)

isospin triangles for B and B don’t match
mismatch angle 26 gives a = a.g — ¢ (iIncludes EWP)

upper limit B(7"7") < 3.6 (90% c.1.) not very strong
— |6 ~ 60° not yet useful

Charles > Grossman, Quinn > MG, London, Sinha’s
2B(r T 7)1y > B(nta™) /7o !

= lower limit B(7"7") > 0.22 (90% c.l.) = first clue
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(2) flavor SU(3)

ABY — nta™) = |T|e" + | Ple®

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

% s JK
A(B* — K%)= P = |Ple =1
T C

2 approximations
# neglect term with phase v in BT (B - KtK")

» factorization of P (to be checked in Bt — KK )
IT/P|, §, afrom Sy, Crr, B(BY — n777)/B(BT — K1)
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Crry, Spr VS

insensitive to B(B" — 7 77)/B(BT — K%*) = 0.232 4 0.028
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S - =—0.49 4+ 0.61 =23). C_ = —0.51+0.23 = 1.2
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B — K

®» BY 5 Ktr~vs Bt — KUrt Fleis., Man.: MG, JR

ABY — Kt77) = |P'|e"% — |T"|e”  neglect EWP®
ABY — K% ™) = |P'|e" r=|T"|/|P'|
D(K*rT

)
T
) -
|

— 1 — 2rcosdgcosy + r? > sin?
NK 7)) —D(KTr™)
DN(K—nT)+T'(KTn™)

Ag = = —2rsindgp siny/ Ry
eliminate 5o and plot (Rp)exp = 0.99 £ 0.09 vs ~ for allowed

range |Aplexp < 0.13  0.13 < ryp < 0.21 (B — 7w/ K)
most conservative bounds on v at r = 0.13
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Ry vs v for|Ag| < 0.13, r =0.13

lower branch: cosdgcosy > 0

1.3 T T 7T
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e 1o
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7> 60° (10): need smaller error in Ry
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another B — K ratio

® Bt - Ktn0 /K7t MG, DL, JR, Neubert

V2A(BT — Kt7% = |P'e? — |T' + C'|(e" — Sgwp)

A(Bt — K't) = |P/|e? re =T+ C'|/|P|
o' (K*+70

R. = I_‘(<KO7T1)) =1 —2r.cosd.(cosy — dpwp) + (’)(r?)

MK~ 7%) — T(KTxY)

['(K—n0) + T(K+70)

A, = = —2r.sin d.siny/ R,

eliminate 4. and plot (R.)exp, = 1.31 £ 0.15 vs ~ for allowed
range |A¢lexp < 0.11 0.18 < (r¢ ) < 0.22 (BT — 77 7Y /7T KY)
opwp = 0.65 £ 0.15; conservative bounds on ~ at dgwp = 0.80
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R. vs v for R.JA.| < 0.18, r.=0.22

lower branch: cos d.(cosvy — dgw) > 0

20 T T T T
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° (10): N maller error in
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BT — nn™

n = (s5 —uti — dd)/\/3 Chiang, MG, Rosner
octet-singlet mixture, sinfg; = —1/3

VBA((BY — ) = [T + Cle™ + 2P + se”
V2ABT = 7tal) = T+ Cle" 1 T = singlet

3T (nr¥) 9 BaBar

R, = 2T (nE0) =147, +2r,cosdcosy = 1.17 £ 0.30 gip
D(nr~) —D(nm™

A, = (™) =T(ym™) _ —2rpsindsiny/R, = —0.51 = 0.19 BaBar

C(nm=) +T(nrt)

= 0.51 £0.04

_ 2P +s| > 2[P|  frtanf. [2B(K'7T)
TTar4+0 |TH+C) fk B(ntxY)
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R, vs yforarangein A,

upper branch: cosd cosy > 0

2.0— o~ —

v (degrees)

large asymmetry - important, but by itself would not improve

constraint on 2 need more grecise measurements of Raa Ag
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~ from B* — DK™

Dip, = ﬂ(DOiDO) MG, London, Wyler; variants
Dlp, — KTK~, D{p_ — Kgn’, D' — K"

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

4l

no penguin, No b — cus phase=0 b — ucs phase=—»
approximation

ratio r ~ 0.2 measured difficult to measure
L(Dgpy K7) + T(Dgp K)
T'(DOK-)
F(DCPiK ) — F<DCPj:K+)
[(DYp, K=) +(Ddp KT)

Ry = — 1472+ 2rcosd cosy

Ay =

= +2rsindsiny/ Ry
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experimental situation

BB~ — D'K") B(B* — D¢p K™)
B(B~ — D%~)

R(K/m) =

R(K/m)+

R(K/)

Ry =1.0940.16 A, =0.07£0.13 (Belle, BaBar)
R_=1.30+0.25 A =—0.19+0.18 (Belle)

= r = 0441037 Aay = 0.1140.11

all 3 quantities measured = Ry =

Ry =1+7r2+2rcosdcosy >sin?y, both Ry > 1 unlikely
either R, < 1or R_ < 1implies constraint on ~
one may plot R+ vs ~ for allowed A4 (same as B’ — KT77)
need more precise R to constrain y
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conclusion and prospects

o o

a and v affect direct CP asymmetries, which require
interference of two amplitudes with different weak and
strong phases

ratio of interfering amplitudes is typically ~ 0.2 — 0.3;
strong phases cannot be calculated reliably

(2P 4 8) /(T + C)|per <~ 0.5, |(2P +45)/(T + C)|pyms ~ 1
prospects: large asymmetries in BT — nr™, BT — 'z
3 strict expl. bounds on several direct CP asymmetries

Interference can also be measured in ratios of rates,
very important ! reducing errors by < 2 will constrain ~

a, v not as easy as J...we only started... 26 + ~v (D*p)...
B, decays from Tevatron...interesting days ahead...
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further references

BY — 7t7—: Silva + Wolfenstein
Fleischer + Matias
Beneke et al (also B — K)
Keum + Li + Sanda (also B — K)

B — K. Buras + Fleischer
Deshpande Heetal Hou etal
Ciuchinietal Ali etal

B — n/n'mT: Barshay + Rein + Sehgal
Ahmady + Kou

B — DK: Atwood + Dunietz + Soni
Kayser + London + Sinhas
Grossman etal  Fleischer

| APOLOGIZE FOR THOSE FORGOTTEN
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