
  

WG2 – B/D/K decays

List of tasks (reminder...)

Hadronic uncertainties

Benchmark Models & Tools

Outline of Yellow Book Chapter

G. Buchalla, T. Komatsubara, F. Muheim, L. Silvestrini
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List of Tasks (from 1st meeting)
● Study complementarity between collider and flavour 

physics
– SUSY benchmark (e.g. SPS1a) in collider physics
– Add flavour violation (→ squark decays)
– Compute effective Hamiltonian (OPE)
– Evaluate flavour observables, check consistency with data

● Beyond SUSY
– NP model independent studies, MFV

 Common session WG1 & WG2

● Hadronic Uncertainties
 dedicated session at next meeting

● Experimental Studies
– Sensitivities – LHC, (super-)B & tau/charm factories, fixed target 
– Triggers, Backgrounds, 



  

Hadronic Uncertainties
● CKM analysis

– Malcles: SU(3) limit

– Ciuchini: B  Kππ 
Dalitz

● Charmless two-body
– Feldmann: overview

– Jaeger: NLO 
spectator effects

● Non-perturbative 
methods
– Zwicky: Light-cone 

QCDSR

– Duerr: Lattice QCD

● QED corrections

– Baracchini: B PP

– Was: Photos

● K+
– Haisch
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With full system of inputs for EPS 2005

With all available inputs:

• Elimination of some 
of the mirror solutions

• The interesting zone does 
not change a lot

• Very constraining!

• Good agreement with the SM 
(p-value > 30%)

• Main contributions to χ2:
• BR(Ksπ0), S(Ksπ0)
• BR(K+π-)

• Better fit obtained with non-standard EWPs

Julie Malcles
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Discussion...

● Exclusive hadronic B decays: 
– need to disentangle CKM, NP, hadronic effects

– theory guidance (factorization): need to 
identify/quantify power corrections

– accurate experimental data on multitude of 
channels useful

– flavour symmetry approach



  

NP  Flavour Benchmark Models
● Useful to assess NP potential of future experiments

● Provide a “restricted” parameter space, easier to 
explore

● Allow to connect different sectors (hadrons/leptons, 
high-pt/flavour, ...)

● Work available/in progress on SUSY-GUTs, light stop 
(Raklev's talk), 4th generation  (Hou's talk + last 
workshop)



  

Benchmark models (cont'd)
● More work on SUSY benchmarks needed: 

high-pt benchmarks should be extended to 
include flavour & CPV (SLHA2?)

● Non-SUSY benchmarks to be explored 
(pioneering investigations in MFVLHWTP 
suggested in Schmaltz's talk)

● But don't take benchmarks too seriously...



  

Discussion on Tools
● Strong request of flavour physics tools from

– Flavour physics experiments (M. Hazumi's talk)

– WG1 (Polesello's talk at WG1/2 joint session)

● Interface with high-pt and/or spectrum 
computations to be defined according to 
SLHA2 (Heinemeyer's talk)

● Common hadronic/low-energy input 
parameters to be specified



  

● SUSY:
– considered S=1,2, B=2, b->s,d , B-> K*,b->s l+l-, 

Bs,d -> , b->s, B->. (B->PP postponed...)

● Identified volunteers for all of the above in both MFV 
and non-MFV MSSM

● Non-SUSY: Extra-dim, Little Higgs, ...
– possibly available, only one group... please sign up!



  

● Model independent
– Provide model-independent intermediate steps in 

SUSY programs:
● Calculation of Wilson coefficients at the EW scale: 

NP-model dependent
● Amplitude calculation from Wilson coefficients: NP-

model independent, sensitive to hadronic parameters
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Study Groups (as of today)
● Radiative Penguin Decays

– b→sγ, b→dγ inclusive and exclusive
– LHCb, BaBar – Bechtle, Sciolla, Playfer, Belle – Hazumi, Iijima 
– Theory - Feldmann, Misiak, Gambino, Ball, Zwicky

● Electroweak Penguin Decays
– b→sll  inclusive and exclusive
– LHCb – Koppenburg, ATLAS – Smizanska, Reznicek
– BaBar – Berryhill, Playfer, Eigen,  Belle – Iijima
– Theory – Feldmann, Safir, (Greub, Hiller), Colangelo,Mannel, Khodjamirian, Ball, 

Zwicky
● Neutrino modes: 

– b →sνν, B → τ+ν, Dτ+ν
– BaBar - Robertson,  Belle – Iijima
– Theory – (Okada), Foster, Paradisi

● Very rare decays: 
– Bs,d → µ+µ-, µµπ, µµγ,  (τ+τ-)

– ATLAS – Smizanska, Nikitine,Sivoklokov, Eigen, Buanes, CMS – Speer, 
Langenegger, Starodumov, CDF- Herndon, D0 – Ay,  LHCb, BaBar – Robertson, 
BELLE - Hazumi

– Theory – (Nierste, Dedes), Foster, Paradisi
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Study Groups (as of today)
● UT angles (tree-dominated)

�β or φ1: Bd → ψKS, … 

�α or φ2: Bd → ρπ, ππ, ρρ
Belle – Hazumi, Babar- Bevan, Gritsan, Malcles, Pierini, Eigen
LHCb - Deschamps

�γ or φ3: Bd,u → DK – Dalitz

–   Bs → DsK, Bd → ππ/Bs → KK

– Belle – Hazumi, Gershon, Babar – Bona, Cavoto
– LHCb – Lazzeroni, Patel, CDF – Punzi
– Theory: Vysotski, Fleischer, (Franco)

● Bs-Bsbar mixing

– Mass difference ∆ms, weak phase φs, lifetime difference ∆Γ/Γ 

– Bs → Dsπ, Bs → J/ψφ
– CDF – Kroll, Bedeschi, Oldeman, D0 – Ay, LHCb – Fernandez, CMS –Speer, 

Starodumov
– Theory – (Lubicz, Lenz, Nierste)

● b→s and b→d hadronic transitions
– Bd → φKS, η’KS, Bs → φφ,… Bd → ππ/Bs → KK, Bd → ρπ, ππ, ρρ, πK

– Babar – Gritsan, Dujimic, Pierini, Belle – Hazumi,Gershon, LHCb
– Theory – Ciuchini, (Beneke), Fleischer, Safir, Jaeger
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Study Groups (as of today)
● Kaon decays

– K→ πνν, KL→ π0ll

– NA48/III - Ruggiero, JPARC – Komatsubara
– Theory – (Haisch, Cirigliano) Buras, (Isidori), Smith, Trine

● Charm decays
– D0-D0bar mixing, 
– D rare decays
– CLEO-3 – Stone, Briere, BaBar – Cavoto, CDF – Campanelli, LHCb –
– Theory – (Bigi), Fajfer 
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Items for next workshop
● Status reports on results from study groups 

on benchmark modes

● Status reports for tools:
– input definition

– user interface and joint discussion with WG1

● Progress on benchmark models

● Interplay with WG1/3



  

In the meanwhile...
● WG mailing list being set up

● Results of present workshop will appear soon 
on WG2 web page

● Contact persons for subgroups to be 
appointed soon

● Start working!


