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MotivationsMotivations

Relate B→PV amplitudes via isospin and/or SU3 symmetries to constrain CKM 
parameters

Similar in spirit to previous work on B→PP modes (e.g. Julie’s PhD thesis)

Can use B→K*ππππ , B→ρK modes and/or some combinations
Expect higher impact due to larger number of observables (interferences)

e.g 9 observables in B→Kππππ versus 13 unknowns (4 CKM, 9 QCD)
Up to 4 extra phases available in B→K*ππππ modes 

Charmless B→Kππππππππ decays are dominated by b→qqs penguins
We have f0KS and ρ0KS contributing to our signal
Measurement of TDCPV parameters are promising probes for BSM
Deviation from results in b→ccs modes would indicate NP

Main ongoing activities : 
Time-dependent, full-Dalitz amplitude KSπ+π– (ongoing)
Time-integrated, full-Dalitz amplitude KSπ+π0 (ongoing)

Time-integrated, full-Dalitz amplitude K+π-π0 (preliminary result run1-4)
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Constraints from β/φ1 (charmonium modes)

• World average sin2βWA = 0.675 ± 0.026

• Now more precise than indirect constraints!

• A great success for the SM !
…there is some “tension” in the fit

• Entering the precision measurement era

http://ckmfitter.in2p3.fr
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b→s penguins : loop-dominance
• b→ccs : 

• tree-dominated decays
• penguins carry same weak phase

• b→qqs : 

• pure “internal” or “flavour-singlet” penguins
• dominant phase, same CKM factors as b→ccs
• usually more than one phase involved
• high mass scales involved in loops
• non-SM contributions could contribute
• a window to New Physics !

Cccs ≠ CsssCccs ~ Csss ~ 0

Sccs + ∆SSM  ≠ SsssSccs =  Ssss +  ∆SSM =  sin2β New PhysicsStandard Model

Theory issue :   evaluate ∆SSM for each mode
identify clean modes (expect small ∆SSM )
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MotivationsMotivations
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MotivationsMotivations

recent theory estimates :

sin2β(penguin) – sin2β(J/ψK0)

Beneke, hep-ph/0505075
Cheng-Chua-Soni, hep-ph/0506268
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Expected evolution of uncertainties      (e.g. BABAR )

sin�� in 
penguins

With 1ab-1 :
• Errors on β/φφφφ1 from b→ccs modes can 
be improved by nearly a factor of 2

• Sustained impact on CKM fits
–uncertainties scaled faster 
than                so far 
(adding new channels)

• Effort to be pursued : precision physics

Uncertainties on b→s penguin
modes will remain statistically dominated

Signals from New Physics ? Will require

• Theoretical predictions of ∆S values
• A sustained experimental effort

• add more channels
ab-1

L/1
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Existing measurements (I)Existing measurements (I)

BAD 1065(K.Ford et al.) time integrated, quasi two body, Runs 1-4 (210 fb-1)

Acp (B0�K*+π-) = -0.11 ± 0.14 ± 0.05

BAD992, hep-ex/0408095,BaBar result (Run 1-4) for B�f0Ks time dependent quasi two 
body analysis 
S = -0.95 + 0.32 - 0.23 ± 0.10 
C = -0.24 ± 0.31 ± 0.15

hep-ex/0609006,Belle result for B�f0Ks time dependent quasi two body analysis 
S = 0.18 ± 0.23  ± 0.11
A = -0.15 ± 0.15 ± 0.07

BAD791, hep-ex0608061,BaBar result (Run 1-4) for B�ρ0Ks time dependent quasi two 
body analysis 
S=0.20 ± 0.52 ± 0.24
C=0.64±0.41±0.20
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Belle (hep-ex/0610081) time integrated, tag independent, Dalitz plot analysis,   
357 fb-1

Results:

Existing measurements (II)Existing measurements (II)

In general, compatible with Q2B result from BaBar

Exception: non-resonant (They use a complicated, non flat component. See later on)

Something happens around 1400 MeV…
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A and A are described using isobar model.

*
ji ff “bilinears” are evaluated by numerical MC integration

And fixed in the signal model 
(i.e. we cannot fit resonance parameters)
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Nominal Signal ModelNominal Signal Model

B0→ ρ 0 K 0
S   (GS)

B0→ f 0 K 0
S   (Flatte)

B0→ K*(980) π (RBW)

B0→ K*(1430) π (LASS)

Non resonant (flat)

B0→ f x(1300)K 0
S  (RBW)

Other modes are included when

evaluating model uncertainty.

Introduced 
very recently.
See discussion
later on. B 0 toy

B0 toy
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Including NR Component In the Model (I)Including NR Component In the Model (I)

The two existing results are not in agreement:
BAD1065 sets a strong limit on the BF (<2.1X10-6)
Belle uses a complex NR component, with big BF (19.6±3.1X10-6)

We do not plan to use this because:
Having a single alpha for Kpi and pipi looks arbitrary
Kpi s-wave is taken into account with LASS parametrization
This line shape will not propagate to the center of the DP as in our data

Our NR component will be flat in phase space.
We may use the Belle pi pi parametrisation for systematics. 
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SummarySummary

Time dependent Dalitz plot analysis of Kππ final states will open 
new windows on b→s penguin amplitudes and CKM constraints

Many analysis issues related to the signal model

Resonant structure needs to be hardcoded (CPU issue)

Signal model systematics will be estimated by impact of 
adding/removing extra isobar components
Very large Kππ S-wave component

Is is ok to use LASS ? 
What about the m(Kπ) >1.6 GeV regions? 
Can something else be considered?

The ππ component has additional sharp terms
Same issues 

What is this signal in the center of the DP ?

Feedback is VERY welcome !
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