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what was covered
• charmless hadronic B decays

•  theory

• progress on SCET/QCDF and PQCD

• use of SU(3)/U-spin for  γ extr.

•  CKM fits
• experiment (present and future)

• angles: 

• β from penguins     

• α from tree

• γ from charmless

• Br and direct CP asymmetries in B(s)→hh

• polarizations in B(s) →VV
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talk by Soni

talks by G. Bell,  S. Jager, A. Kagan, S. Mishima

talk by Fleischer

talks by T. Aushev, K. Miyabayashi

talks by M. Dorigo,  G. Vasseur

talks by J. Dalseno, S. Stracka

talks by E. Puccio, A. Carbone

talks by Y. Unno, C. Lee

talk by E. Manoni
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talk by A. Soni
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talk by A. Soni
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talk by C. Lee



qcdf,scet,pqcd
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QCDF / SCET / pQCD
BBNS (QCDF) BPRS (SCET) pQCD

αs(
√

Λmb) perturbative non-perturbative perturbative

charm loops
perturbative

(small phase)
non-perturbative

(large phase from fit to data)
perturbative

(small phase)

weak annihilation
(power correction)

non-perturbative
(crude model, arbitrary phase)

perturbative
(with zero bins, small phase)

perturbative
(large phase)

strong phases
generically small
(∼ αs, 1/mb )

can be sizeable
(charm loops)

can be sizeable
(annihilation, Glaubers)

perturbative
calculation

partially NNLO NLO partially NLO

hadronic input
from lattice +

QCD sum rules
from QCD sum rules

+ data, model ξBM
J (z)

from QCD sum rules
+ data, model φB(x, b)

! theory predictions for direct CP asymmetries can differ a lot!
! measurements (even bounds) of pure annihilation decays highly appreciated:
! Bd → K−K +, Bs → ππ/πρ/ρρ

T H E O RY O F H A D R O N I C B D E C AY S : T R E E A M P L I T U D E S G U I D O B E L L
C K M 2 0 1 0 - WA R W I C K S E P T E M B E R 2 0 1 0

theory of 
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B → hh

talk by G. Bell
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B → hh

talk by G. Bell
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progress on QCDF/SCET

• tree amplitudes: talk by G. Bell

• penguin amplitudes: talk by S. Jager
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talk by G. Bell
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progress on QCDF/SCET

• tree amplitudes: talk by G. Bell

• penguin amplitudes: talk by S. Jager
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talk by G. Bell
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progress on QCDF/SCET
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talk by S. Jager

penguin amplitudes
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the size of power 
corrections?

• A. Kagan: soft overlaps can be large
10

• the puzzles in the data:

talk by A. Kagan
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using info from 

11

e+e− → hh

talk by A. Kagan

really p.c. dominated,
the scaling is right
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using info from 

11

e+e− → hh

talk by A. Kagan

really p.c. dominated,
the scaling is right

B physics fits: power.c.
of order leading pow.
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PQCD
• S. Mishima diff. resolution: resummed Glabuer gluons

12

talk by S. Mishima
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PQCD
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talk by S. Mishima

since vacuum m.el.
will it spoil B→PV, VV?



angles
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alpha
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talk by J. Dalseno
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talk by J. Dalseno
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Summary
Many measurements of φ2 performed by the B factories

B → ρρ currently gives tightest constraint on φ2

But only B0 → (ρπ)0 can ultimately constrain φ2 without ambiguity

Both experiments have final data sets taken at Υ(4S) resonance

Many final results from the B factories still anticipated

CKM fit
 meas. in the fit
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Measurements of φ2 23

talk by J. Dalseno
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Simone Stracka - CKM 2010 - University of Warwick - September 6-10 14/15

Extraction of bounds on ∆α
! MC trials: generate quantities from experimental distributions 

" For each set of values, solve system of inequalities for ∆α

!"#$%&'$()*((+$,*(&(-

 α = (79 ± 7 ± 11)o

Selected solution compatible 
with global CKM fits

 |∆α| < 11o @ 68% CL
∆α < 13o @ 90% CL

<36

72

BF(a1
#π$) [10-6] BF(a1

−K%) [10-6] BF(a1
+K0) [10-6] BF(K1A

%π−) [10-6] BF(K1A
0π+) [10-6]

33.2 ± 3.8 ± 3.0 16.3 ± 2.9 ± 2.3 34.8 ± 5.0 ± 4.4 14+9
-10

 fπ (MeV)  fK (MeV)  fa1 (MeV)  fK1A (MeV) θ [o]
130.4 ± 0.2 155.5 ± 0.9 203 ± 18 207 ± 20

1 
- C

L

68% CL

90% CL

talk by S. Stracka

SU(3) breaking on the 
error estimate not in



beta 
(from penguins)

20
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• multiple solutions found with present statistics 

• in B0→K+K-KS 4-fold (Belle), 2-fold(BaBar)

• in B0→π+π-KS 2-fold (Belle), 2-fold(BaBar)

21

talk by K. Miyabayashi
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β from penguins
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talk by T. Aushev
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β from penguins
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talk by T. Aushev
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gamma 
(from charmless)
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Method for determining ! from K"" 

!! Method from Ciuchini et 

al. and Gronau et al. 

!! Form isospin triangles 

from K*! modes: 

"! From B0"K+!-!0 

"! From B0"KS!
+!- 

!! Resultant amplitude and 

phase:  

9th September 2010 CKM Workshop 2010 7 ! 

3A
3

2

= A B
0
"K

*+#$( ) + 2A B
0
"K

*0# 0( )
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"
3

2

=
1
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# $ # $%#

K
*&( ) ' ( up to correction from EW penguins 

talk by E. Puccio
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talk by E. Puccio
= γ +O(r3/2)
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talk by R. Fleischer
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talk by R. Fleischer
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talk by M. Dorigo



CKM2010, Warwick, Sept 10, 2010J. Zupan     WGVI Summary 28

talk by M. Dorigo

Next
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talk by A. Carbone
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talk by A. Carbone
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talk by A. Carbone



“puzzles” :
B→Kπ, B→VV

31
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B→Kπ “puzzle”
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World avg. are consistent with theory:

Ratio of Br(B!K!)

9 Sep., 2010 Y.Unno 10
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talk by Y. Unno
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talk by Y. Unno
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ACP(B!K!)

9 Sep., 2010 Y.Unno 21

Expectation using

"current world average central values

"by fixing current systematics

"Situation is same as Babar
"Need to reduce TSI

systematics

@ 15 ab-1

""ACP(K0!0)  ~ 5%
"Sum rule ! ACP(K0!0)  > 3#

"But, will be systematics "#$%&'&()

Current situation

talk by Y. Unno
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talk by G. Vasseur



CKM2010, Warwick, Sept 10, 2010J. Zupan     WGVI Summary

at CDF-II

35

talk by M. Dorigo

Bs → φφ
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talk by M. Dorigo
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talk by M. Dorigo
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talk by E. Manoni



thanks to everyone
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extras
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progress on QCDF/SCET

• tree amplitudes: talk by G. Bell

• penguin amplitudes: talk by S. Jager
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talk by S. Jager
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talk by G. Vasseur


