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Introduction

• The Bu,d Working Group (convener: Adrian Bevan) has two 
sub-groups:

- CPV and Mixing - sub-convener: Adrian Bevan

- Rare, Radiative, Semi-leptonic Decays - John Walsh, Tobias Hurth

• Many of the Golden Modes fall into this WG, important 
work on some of these channels has been performed 
already in SuperB

• Summarize current status of various selected modes:

- B-factory measurements

- LHCb results that are relevant

- SuperB studies
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B→D(*)τν           (extracts from Luth @ FPCP)
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• SuperB:  certainly can measure this channel.
• Little focus so far, but perhaps we should increase priority!
• Only at SuperB (Belle 2)
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B → τν

• Branching ratio affected by possible charged Higgs: 

- Exp: BF = (1.67 ± 30 ) x 10-4 (HFAG, 2011)

- SM: BF = 

- Mystery: most NP scenarios (2HDM-II, MSSM) reduce BF wrt SM

• Tension with Vub and sin 2β

• Only can be measured in SuperB (and Belle 2)

- still relevant even with measurement of Bs →μ+μ- from LHCb (see 
Blankenburg’s talk from Thursday Physics Meeting)

• Estimated SuperB sensitivity: 3%

- currently under study in SuperB (Guglielmo De Nardo)

• Related channel B→lν also under study (Marcello Rotondo, 
Valentina Santoro)
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B → τν - latest BaBar result
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B → Xsl+l-

• Important part of SuperB rare decays program: 

- high sensitivity to NP

- many observables

• LHCb can make very good measurements for a subset of 
the observables:                             

- see next page

• However, much can only be done at e+e- (with high 
precision):

- electron channel ⇒ μ/e ratio sensitive to NP (e.g. NMSSM)

- Isospin asymmetry (requires reco of 

- Inclusive channel:

• SuperB: 

- current sensitivities extrapolated from BaBar

- identified interested analysts (Robertson, Walsh)
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LHCb results on 
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with Ks in final state

SM: q02=4.2±0.6 GeV2

LHCb: q02=4.9±1.2 GeV2
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B → Xsl+l- sensitivities in SuperB

• (Careful) extrapolations 
from BaBar

• Need SuperB simulation

- Especially for fully 
inclusive analysis
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B → Xsl+l-

B → K*l+l-
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B → K(*)νν
• Sensitive to NP via Z0 penguin

• Only weak limits imposed by current B-factories

• Can only be done at SuperB/Belle-2

• Probably most-studied channel thus far at SuperB: Elisa Manoni 
(Perugia)

- hadronic tags in fastsim

- currently performing some BG studies
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B → Xsγ

• Featured topic at SuperB Physics Workshop, Frascati, Dec 
2011

- Some optimism among theorists in reducing theoretical error on 
BF (currently at 7%, could go to 5% or lower) ⇒ provides impetus  

for SuperB analysis

- Systematics-limited ⇒ careful study to estimate sensitivity

• Inclusive channel restricted to e+e- machines (LHCb can 
do B → K*γ)

• ACP: very interesting observable at SuperB (many 
systematics cancel)

• Status in SuperB: not currently being worked on – group 
from Notre Dame (Jessop, Wang) has pulled out
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Measuring ACP(B→Xsγ)

• SuperB/Belle-2 only experiments able to measure ACP 
inclusively
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Vub and semileptonic B decays

• We saw at the Physics Meeting on Thursday many interesting 
aspects of Vub

- discrepancy between inclusive and exclusive determinations of Vub 
(2-3σ)

- the current B-factories have completed these measurements, so this 
discrepancy will be there until resolved at SuperB/Belle 2

- Gambino: efforts to improve precision of extraction of inclusive Vub

- Tackmann: extracting inclusive Vub from simultaneous fits to b→ulν and 
b→sγ (see following)

- Ciuchini: highlights of the role of Vub in the CKM global fits and how 
SuperB will be able to severely constraint the parameters (ρ, η)

- Rotondo: summary of experimental techniques and results

- Crivellin: right-handed currents as a way to explain inclusive vs. exclusive 
Vub (and also large BF in B→τν) (see following)
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Global fits to b→ulν and b→sγ
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Tackman: Toy MC with SuperB stats

b→sγ

b→ulν

Eγ

El

mX
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Right-handed currents?
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Andreas Crivellin
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Vub in SuperB

• Last SuperB work on Vub was at the Valencia Workshop 
(2008)

• Based on that, current experimental sensitivities are 
estimated at 2% (inclusive technique) and 3% (exclusive). 

• Clearly, these need to be updated, along with estimates of 
expected theoretical uncertainties (which have already 
gotten smaller since Valencia)

• So, we are seeking people interested in working on this 
topic. 
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SuperB (Belle 2) only, 
LHCb
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B→φφK

• Sensitive to CP and T violation

• Need angular analysis

• First simulations with SuperB fastsim started

• Currently being studied in SuperB: Marcin Chrzaszcz 
(Cracow)

• Computing power available in Poland for simulations
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B→η’K0 and B→φK0

• Gluonic penguin modes:

• Sensitivity to NP via TDCPV – compare measured sin 2βeff 
with b→ccs value

• B-factory results are in agreement, but higher precision 
measurements needed

• SuperB sensitivity estimate σ(S)~0.01(for B→η’K0)

- extrapolation from b-factory results

• Not currently under study in SuperB (although B→φK0 
used as benchmark channel in some SVT detector studies)
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Gluonic penguins

• Many other 
gluonic penguins 
will be studied at 
SuperB as well
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SuperB sensitivities
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Precision modes

• In the SuperB Impact paper (arXiv:1109.5028) we divided 
the most important channels into “Golden Modes” and 
“Precision Modes”

• TDCP asymmetries to measure α, β, γ
- Sensitivity estimates extrapolations from b-factories

• Not currently studied in SuperB

- would like to choose one of these channels as a benchmark for 
detector and background studies
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Tools for Bu,d physics

• Hadronic tagging: used in B → K(*)νν and B → τν analyses

- maintained by Elisa Manoni

• Semileptonic tagging: currently not used by anybody, but 
looking for a client

- maintained by Alejandro Perez

• Flavor tagging: imported from BaBar, but needs validation 
in SuperB fastsim
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Analysis opportunities

• B→D(*)τν

• Vub/Semileptonic decays

• B → Xsγ, especially ACP

• Precision mode for α, β or γ (benchmark)

• Inclusive B→K(*)l+l- modes

• Any analysis using SL tags

• Gluonic penguins
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