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I) Radiative penguin decays

Inclusive branching ratio of B → Xsγ
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SM prediction: B[B̄ → Xsγ] = (3.15 ± 0.23)× 10−4

Experimental values (HFAG 2010): B[B̄ → Xsγ] = (3.55 ± 0.25) × 10−4
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Flavor observables

II) Electroweak penguin decays

branching ratio of Bs → µ+µ−
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II) Electroweak penguin decays

Branching ratio of Bs → µ+µ−
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Flavor observables

III) Neutrino modes

branching ratio of B → τν

branching ratio of B → Dτν

branching ratios of Ds → τν/µν

branching ratio of K → µν

double ratios of leptonic decays
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III) Neutrino modes

Branching ratio of B → τν

Tree level process, mediated by W + and H+, higher order corrections from sparticles
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III) Neutrino modes

Branching ratio of Ds → ℓν

Tree level process similar to B → τν

B(Ds → ℓν) =
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)

]2

for ℓ = µ, τ

Competitive with and complementary to analogous observables

Dependence on only one lattice QCD quantity

Interesting if lattice calculations eventually prefer fDs < 250 MeV

Promising experimental situation (BES-III)

Sensitive to fDs
and ms/mc
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III) Neutrino modes

Double ratios of leptonic decays

For example:

R =

(

BR(Bs → µ+µ−)

BR(Bu → τν)

)

/

(

BR(Ds → τν)

BR(D → µν)

)

From the form factor point of view:

R ∝
(

fBs

fB

)

/

(
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fD

)

≈ 1

R has no dependence on the form factors, contrary to each decay taken individually!

No dependence on lattice quantities

Interesting for Vub determination

Interesting for probing new physics

Promising experimental situation
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SuperIso

SuperIso is a public C program

dedicated to the flavor physics observable calculations

implemented models: SM, THDM, MSSM and NMSSM with MFV

interfaced to spectrum calculators (2HDMC, SOFTSUSY, ISAJET, SUSPECT,
SPHENO, NMSSMTOOLS)

SuperIso Relic: extension to the relic density calculation, featuring alternative
cosmological scenarios

F. Mahmoudi, Comput. Phys. Commun. 178 (2008) 745

F. Mahmoudi, Comput. Phys. Commun. 180 (2009) 1579

F. Mahmoudi, Comput. Phys. Commun. 180 (2009) 1718

A. Arbey & F. Mahmoudi, Comput. Phys. Commun. 181 (2010) 1277
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SuperIso

User
provided
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B → τν
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K → µν

Ds → ℓν

D → µν
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THDM

THDM (Types I–IV)
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F. Mahmoudi & O. Stål, Phys. Rev. D81, 035016 (2010)
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MSSM

NUHM scenario
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D. Eriksson, F. Mahmoudi & O. Stål, JHEP 0811 (2008)
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MSSM

Double ratios

R =

(

BR(Bs → µ+µ−)

BR(Bu → τν)

)

/

(

BR(Ds → τν)

BR(D → µν)

)

|V
ub

| = (3.92 ± 0.46) × 10−4 fBs
= 238.8 ± 9.5 MeV (for Bs → µ+µ−)

A.G. Akeroyd & F. Mahmoudi, arXiv:1007.2757
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Flavour Les Houches Accord

The Flavour Les Houches Accord format

Standard format for flavour related quantities, providing:

A model independent parametrization

A standalone flavour output in the FLHA format

Based on the existing SLHA structure

A clear and well-defined structure for interfacing computational tools of
“New Physics” models with low energy flavour calculations

That will allow different programs to talk and to be interfaced, and
users to have a clear and well defined result that can eventually be used
for different purposes

For more information

Wiki page:
http://www.lpthe.jussieu.fr/LesHouches09Wiki/index.php/Flavour_Les_Houches_Accord

Les Houches write-up: arXiv:1003.1643
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Conclusion

Indirect constraints and in particular flavor physics are essential
to restrict new physics parameters

That will become even more interesting when combined with
LHC data

This kind of analysis can be generalized to more new physics
scenarios

Ongoing Developments of SuperIso

Extension to NMFV

Implementation of other observables
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Backup: General THDM

Charged Higgs boson couplings to fermions:

H
+
DŪ :

ig

2
√

2mW

VUD

[

λU
mU

(

1 − γ5
)

− λD
mD

(

1 + γ5
)

]

H
+ℓ−ν̄ℓ : − ig

2
√

2mW

λℓ
mℓ

(

1 + γ5)

THDM types I–IV

Type I: one Higgs doublet provides masses to all quarks (up and down type quarks)
(∼ SM)

Type II: one Higgs doublet provides masses for up type quarks and the other for
down-type quarks (∼ MSSM)

Type III,IV: different doublets provide masses for down type quarks and charged
leptons

Type λU λD λL

I cot β cot β cot β
II cot β − tanβ − tanβ
III cot β − tanβ cot β
IV cot β cot β − tanβ
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