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What this talk i1s about

Problem: The phenomenology of hadronic B-decays is often obscure on
the theoretical level because we don’'t fully understand QCD.

- The Heavy Quark Limit approach (QCDF) suffers from uncertain-

ties due to 1/my suppressed contributions, and other non-factorizable
contributions.

- Other approaches based on Flavor Symmetries cannot give precise
results, due to bad data and poorly estimated SU(3) breaking.

To be able to extract conclusions from experiments, theory must be more
precise and reliable.

Claim: The situation can be improved. I show some phenomenological
applications of an approach based on a QCDF-inspired quantity: A.
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Express B; — By Mixing
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Express By — By Mixing
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Sin23 from b — s penguins
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Sin23 from b — s penguins
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Sin23 from b — s penguins
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Sin 235 from

Bs — K*K™

e Ciuchini, Pierini, Silvestrini '07
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B decays in QCDF: A & B Operators
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B decays in (QCDF: A & B Operators

A(By — MiMp) = S ASPH 0y Mo TP + TR By)
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B decays 1in QCDF: a-coefficients
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B decays in QCDF: (3-coefficients
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A: A solid quantity in QCDF
e Consider the following quantity:

NAN=T-—P

— I.R. divergencies X4, Xg CANCEL in A

e For B; — K*K*:

[Af ] = AR %01 |Gre(se) — Gi-(0))]
[Djepe] = AR %01 |G (se) — Gre(0))]

e Including QCDF input uncertainties:

|AY o] = (1.85£0.79) x 1077 GeV

| A5 x| = (1.62 £ 0.69) x 1077 GeV




An application to B — KK

e Our method was used to predict BR’s and
Asymmetries in Bs — KTK~ and Bs — K9KO.
(Descotes-Genon, Matias, Virto, Phys.Rev.Lett 97 061801 (2006))
The outcome was quite promising.

e SU(3) methods suffer from large experimental
uncertainties and cannot estimate SU(3)-
breaking.

e QCDF has trouble with chirally enhanced 1/m,
suppressed contributions, which have to be
modelled and introduce huge uncertainties.
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Tree and Penguin Contributions
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Tree and Penguin Contributions

A=\ 4 AP p A=) 4 2P p
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Tree and Penguin Contributions
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— But the amplitudes |A|2, |A|? are related to observables:

A = BR(1+ Aqgir)/gps |A|? = BR(1 — Aqir)/9ps

8.8 x 109 GeVv—2
8.2 x 109 Gev—=2

* gps — Pphase-space factor: gps(By)
gps(Bs)
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Tree and Penguin Contributions
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Tree and Penguin Contributions

BR (14 Adir)/gprs
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Tree and Penguin Contributions

R =|P-Cfl®, R} =|P-C%|
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Im(P) / —Consistency Condition:

|R1—Ro| < |C£—05| < |R1+Ro|

Which translates into:
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Tree and Penguin Contributions
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Tree and Penguin Contributions
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Tree and Penguin Contributions

SUMMARY

o Amplitudes:  Agy(By — MiMs) = NP1 + NP p

e IR-safe quantity: A =7T-—-P

. . R2 A2 R2 A2
e Consistency condition: | Agir] < \/ L (2 — D >
2BR 2BR
e Hadronic Parameters:
D 2 =
Re[P] = —ci” A + \/—Im[P]2 — (“ig;?) + &
. ; T=P+A
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Sin 28 from B — ¢Kg
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)\(3) TS, .
‘Alrsl?xg(BS K*OK*O) ~ Sings + 2 Re [ —B°E" ) sin v COS ¢s +
)\( ) f(*K*
& o Example:
& 0. 055
< 0,05
! 0.045 For BR"°"9(B, — K*0K*0) ~ (30 — 40) x 10°°
QSJ .
v 0,04
400% Then
00 long . long
(AC79 —0.051) <sings < (A9 —0.037)

10 20 30 40 50
BRIong(Bs N K*OR'*O) % 106




Other angles from data & A

In the case of a B; meson decaying through a b — D process (D = d, s):
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Other angles from data & A

Even better: Measure the time-dependent “untagged’ rate

MoM(By(t) — VV) + M"9(B,(t) - VV) o Rue ™'+ Rie ™

Which allows to extract Along
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B, — K*K* observables

e Assume no NP in B; — K*9K*0 |
d d d,long d,long d
o Extract Pi. ., Ti. g from BRE &l Ay ke aNd Al e,

e Relate B, — K*9K*0 to B; — K*K*0 by U-spin:
P = [P (1460,

Tig = [T (146],

2 Bs—K*
m3 A,

Factorizable SU[/ES) : (lattice) f= %5 =0.88+0.19

Non-Factorizable SU/3) . (QCDF) |67, |<0.12, |6/, ]<0.15

e Compute observables for B, — K*9K*0 as a function of ¢s.
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— K*K* observables
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1 2 3 2 5
BR'°"9(B; — K*0K*0) x 10°

(BRlong (Bs s K*OR*O)

. , , E *0_*0> =17+6
Results within SM, obtained taking BRI°"(Bg — K*°K*9) |

Y=62+6 Agr9(Bs — K*°K*0);, = 0.000+ 0.014
Ps = —2°

Alnd(p. — K*0g*0) = 0.004 + 0.018
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To Summarize...

* An approach based on the QCDF-inspired quantity A improves preci-
sion of Flavor Symmetries and reliability of QCDF:
- Bs — KK modes
- B; mixing: sin 23

* Bs — Bs mixing: The hope for a clear NP signal in flavor physics.

* Longitudinal observables in penguin-mediated B, — V'V decays allow
for nice ways of extracting ¢..

*x In this talk I have presented the phenomenological implications of A
for By ¢ mixing.
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