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The problem with b — sqq decays
X X
A= VcchZ P+ Vubvjs T
~—— ~——

dominant contribution  suppressed by \?

® Weoftenuse P =|Ple®® T =|T|e"

® When \?T <« P then A is dominated by a single phase
» Csqq~0
® Ssgq = OyK

® With new physics: Ssz, # Syx and Cyg, # 0 possible

‘ How large are the subleading effects in the SM? I
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Definitions

#® Consider b — sgq decay
Ap = AB® — f) = Vi Ves a4V Vs af = VigVes a (1+65)

V Vus af
ViVes a5

V2 Vs
ViyVes

ay
= O\, 0 = arg —f
f

=

® Sp—sin20 ~2cos20 siny cosdy [y
® Oy~ —2sinysinoy ]ff]

We like to get the value of ||
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Getting &+

We concentrate on b — s modes where we expect |£;| < 1

B—¢Kg B—-1nKg B—n'Kg ..

Two ways
# Calculate (with experimental input)
# Using flavor symmetries

Trying to get as much information as possible. The two
ways are both important

Y. Grossman (3 penguins 2nd 10%° workshop - p.4



An example: B — n' Ky

Beneke and Neubert

& k| Was calculated using QCD factorization (BBNS)
ks | = 0.06 — 0.09

#® The spread is due to model dependence

# The strong phase was also calculated and found to be
small
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SU(3) relations: example

Consider the U-spin pair

B - 'K (b — sqq)

Using U-spin (A ~ 0.22)

AB — 1K) = P+ \°T

For simplicity we assume

AB — m’K)~ P

We get

\2T
— " )\
g P

Y. Grossman

A(Bg — 1K)

A(B — 7VK)
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B, — 1K (b — dqq)

A(B; —» m°K) = \P+T)

A(B; — 1K) =~ AT

<) I'(Bs — mOK)
7\ T(B = 70K)
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SU(3) relations

® For b — qgs transitions
Ap = ViyVes a5 + Vi Vus 0l = ViVes a (1+€p)
#® For b — gqgd transitions
Apr = Vi Vea b5 + Vi Vud b = Vi Vaa 0 (1 + X265

SU(3) gives relations among aj{ and b;{,
af =2 vy bf
f/
v s are CG coefficients.
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SU(3) relations

» The branching ratios 5(f) constrain a% and b7,

Vi Vaa O B(f')
=1 | M B
cb " CS af (f)

This can be use to get our “best estimate” for |£¢|

#® Combining SU(3) and experimental data gives

§f+)\2

B(f")
¢ <A eyl

=

This Is used to get exact bounds (in the SU(3) limit)
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Results: B — 7Kg

SU(3) relation
a(mVK°) = bo(x’n?) + b(KTK7) /2

Data: B(B" — 7K = (11.92 £ 1.44) x 107°
B(BY — 7%7%) = (1.89 + 0.46) x 107°
BB - KTK™) <0.6x107°

We get
£~0.08, £<0.13, |S,x—sin28] <0.19, |Crk| < 0.26

We expect B(BY — KTK™) to be very small. Neglecting
It we get stronger bounds
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® Neglecting B — KTK~
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Results: B — n' K

More complicated SU(3) relation

QKO = 52 0y 3¢ o)
T — 2\/§ T 2\/§ T
%b(ﬂoﬂo) o \/58(824_'_ 462)[)( / /)
3(32 C Cz — 32
+ 3@ b(nm) + v3 (j 7 )b(nn’)

s = sinbpyr, ¢ = cos Oy
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Results: B — n' K

Which gives

: _ B(n'n") B(nr")
/ A 0. .

B(m07Y B(n'n’
+ 0.14\/BE77,K0; + 0.53\/8(577[7;3)

B Blnm') |
T 0.38\/8(57[@0) + 0.96\/8(7(77[77(2))

»® No best estimate for ¢,k yet. My guess &, i, ~ O(\?)

» Numerically &, k. < 0.36
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Bound from charged mode

Similar relations hold for the charged modes

a(n K1) =b(n'nm") + S@b(ﬁ[(ﬂ

Using experimental data

Eprr < 0.09

® We have aZ,KO — afﬂﬁ, but ag,KO + ag,K+

® a,, . has a color-allowed tree diagram contribution

® o IS color-suppressed
# Dynamical assumption: \a;;,Koy # lap g+ = &yrs < 0.09
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For PV final state, even more complicated relations

(R — bR + 1/ ebo) — sbon')

T g eb(wn) — sb(wn)] — \/Tg [cb(p”n) — sb(p"n)]
1) - Jhlen) = 5 blor')

No bound on é(st with present data

DO | —

a(pK”) =

No best estimate for {,x.. My best guess |45, | S A2

Charged modes: a(¢K1) = b(¢pn™) + b(K*OK™T)

© o o o

Dynamical assumption a4 o| # [a%y+| = Sors < 0.25
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Comments on SU(3)

Similar analysis for B — K™K~ Kg; more complicated
SU(3) relations are most useful for simple relations
SU(3) and U-spin are the same

Since we use SU(3) there are large, O(30%),
corrections. They can be larger or smaller in specific
cases

SU(3) (U-spin) can be used only to estimate small
effects. They cannot be used to determined basic
parameters to high accuracy

Bottom line: Large deviations from the SU(3) bounds
are signals for new physics
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