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Introdution Flavor Observables SuperIso Constraints ConlusionI) Penguin mediated observablesInlusive branhing ratio of B → Xsγ at NNLO
B(B̄ → Xsγ)Eγ>E0 = B(B̄ → Xeν̄)exp ∣∣∣

∣

V ∗tsVtbVb ∣

∣

∣

∣

2 6αem
πC [P(E0) + N(E0)]with C =

∣

∣

∣

∣

VubVb ∣∣∣∣2 Γ[B̄ → Xeν̄]
Γ[B̄ → Xueν̄]P(E0) = P(0)(µb) + αs (µb) [P(1)1 (µb) + P(1)2 (E0, µb)]

+ α2s (µb) [P(2)1 (µb) + P(2)2 (E0, µb) + P(2)3 (E0, µb)]+O
(

α3s (µb))


















P(0)(µb) =
(C (0)e�7 (µb))2P(1)1 (µb) = 2C (0)e�7 (µb)C (1)e�7 (µb)P(2)1 (µb) =
(C (1)e�7 (µb))2 + 2C (0)e�7 (µb)C (2)e�7 (µb)Misiak and Steinhauser, Nul. Phys. B764 (2007)SM predition: B[B̄ → Xsγ] = (3.15 ± 0.23) × 10−4Experimental values (HFAG 2008): B[B̄ → Xsγ] = (3.52 ± 0.25) × 10−4Nazila Mahmoudi Plank 2010 � June 2nd, 2010 4 / 15



Introdution Flavor Observables SuperIso Constraints ConlusionI) Penguin mediated observablesInlusive branhing ratio of B → Xsγ at NNLO
B(B̄ → Xsγ)Eγ>E0 = B(B̄ → Xeν̄)exp ∣∣∣

∣

V ∗tsVtbVb ∣

∣

∣

∣

2 6αem
πC [P(E0) + N(E0)]with C =

∣

∣

∣

∣

VubVb ∣∣∣∣2 Γ[B̄ → Xeν̄]
Γ[B̄ → Xueν̄]P(E0) = P(0)(µb) + αs (µb) [P(1)1 (µb) + P(1)2 (E0, µb)]

+ α2s (µb) [P(2)1 (µb) + P(2)2 (E0, µb) + P(2)3 (E0, µb)]+O
(

α3s (µb))


















P(0)(µb) =
(C (0)e�7 (µb))2P(1)1 (µb) = 2C (0)e�7 (µb)C (1)e�7 (µb)P(2)1 (µb) =
(C (1)e�7 (µb))2 + 2C (0)e�7 (µb)C (2)e�7 (µb)Misiak and Steinhauser, Nul. Phys. B764 (2007)SM predition: B[B̄ → Xsγ] = (3.15 ± 0.23) × 10−4Experimental values (HFAG 2008): B[B̄ → Xsγ] = (3.52 ± 0.25) × 10−4Nazila Mahmoudi Plank 2010 � June 2nd, 2010 4 / 15



Introdution Flavor Observables SuperIso Constraints ConlusionI) Penguin mediated observablesInlusive branhing ratio of B → Xsγ at NNLO
B(B̄ → Xsγ)Eγ>E0 = B(B̄ → Xeν̄)exp ∣∣∣

∣

V ∗tsVtbVb ∣

∣

∣

∣

2 6αem
πC [P(E0) + N(E0)]with C =

∣

∣

∣

∣

VubVb ∣∣∣∣2 Γ[B̄ → Xeν̄]
Γ[B̄ → Xueν̄]P(E0) = P(0)(µb) + αs (µb) [P(1)1 (µb) + P(1)2 (E0, µb)]

+ α2s (µb) [P(2)1 (µb) + P(2)2 (E0, µb) + P(2)3 (E0, µb)]+O
(

α3s (µb))


















P(0)(µb) =
(C (0)e�7 (µb))2P(1)1 (µb) = 2C (0)e�7 (µb)C (1)e�7 (µb)P(2)1 (µb) =
(C (1)e�7 (µb))2 + 2C (0)e�7 (µb)C (2)e�7 (µb)Misiak and Steinhauser, Nul. Phys. B764 (2007)SM predition: B[B̄ → Xsγ] = (3.15 ± 0.23) × 10−4Experimental values (HFAG 2008): B[B̄ → Xsγ] = (3.52 ± 0.25) × 10−4Nazila Mahmoudi Plank 2010 � June 2nd, 2010 4 / 15



Introdution Flavor Observables SuperIso Constraints ConlusionI) Penguin mediated observablesInlusive branhing ratio of B → Xsγ at NNLO
B(B̄ → Xsγ)Eγ>E0 = B(B̄ → Xeν̄)exp ∣∣∣

∣

V ∗tsVtbVb ∣

∣

∣

∣

2 6αem
πC [P(E0) + N(E0)]with C =

∣

∣

∣

∣

VubVb ∣∣∣∣2 Γ[B̄ → Xeν̄]
Γ[B̄ → Xueν̄]P(E0) = P(0)(µb) + αs (µb) [P(1)1 (µb) + P(1)2 (E0, µb)]

+ α2s (µb) [P(2)1 (µb) + P(2)2 (E0, µb) + P(2)3 (E0, µb)]+O
(

α3s (µb))


















P(0)(µb) =
(C (0)e�7 (µb))2P(1)1 (µb) = 2C (0)e�7 (µb)C (1)e�7 (µb)P(2)1 (µb) =
(C (1)e�7 (µb))2 + 2C (0)e�7 (µb)C (2)e�7 (µb)Misiak and Steinhauser, Nul. Phys. B764 (2007)SM predition: B[B̄ → Xsγ] = (3.15 ± 0.23) × 10−4Experimental values (HFAG 2008): B[B̄ → Xsγ] = (3.52 ± 0.25) × 10−4Nazila Mahmoudi Plank 2010 � June 2nd, 2010 4 / 15



Introdution Flavor Observables SuperIso Constraints ConlusionFlavor observables
II) Neutral Higgs mediated observablebranhing ratio of Bs → µ+µ−

Nazila Mahmoudi Plank 2010 � June 2nd, 2010 5 / 15



Introdution Flavor Observables SuperIso Constraints ConlusionII) Neutral Higgs mediated observableBranhing ratio of Bs → µ+µ−

B(Bs → µ+µ−) =
G2Fα264π3 f 2Bs τBsM3Bs |VtbV ∗ts |2√1− 4m2

µM2Bs
×

{(1− 4m2
µM2Bs )M2Bs |CS |2 +

∣

∣

∣CPMBs − 2CA mµMBs ∣∣∣2}Upper limit: B(Bs → µ+µ−) < 5.8 × 10−8 at 95% C.L.SM predited value: B(Bs → µ+µ−)SM ∼ 3× 10−9
µ+

µ−

b

s
h0, H0, A0

Interesting in the high tanβ regime, where the SUSY ontributions an lead to anO(100) enhanement over the SM:
B(Bs → µ+µ−)MSSM ∼

m2bm2
µ tan6 βM4ANazila Mahmoudi Plank 2010 � June 2nd, 2010 5 / 15
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Introdution Flavor Observables SuperIso Constraints ConlusionIII) Charged Higgs mediated observablesBranhing ratio of B → τνTree level proess, mediated by W+ and H+, higher order orretions from spartiles
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(1− y)(y − x)Large unertainty from VubAlso used:RMSSMτντ =

BR(Bu → τντ )MSSMBR(Bu → τντ )SM =

[1− ( m2Bm2H+

) tan2 β1 + ǫ0 tanβ ]2Nazila Mahmoudi Plank 2010 � June 2nd, 2010 6 / 15



Introdution Flavor Observables SuperIso Constraints ConlusionIII) Charged Higgs mediated observablesBranhing ratio of B → τνTree level proess, mediated by W+ and H+, higher order orretions from spartiles
ντ

W±

τu

b ντ

H±

τu

b

B(B → τν) =
G 2F |Vub |28π m2

τ f 2BmB (1 − m2
τm2B )2 ∣

∣

∣

∣

1− ( m2Bm2H+

) tan2 β1 + ǫ0 tanβ ∣

∣

∣

∣

2
ǫ0 = −

2αs3π µmg̃ H2 ( m2Qmg̃ 2 , m2Dmg̃ 2) , H2(x , y) = x ln x
(1− x)(x − y) +

y ln y
(1− y)(y − x)Large unertainty from VubAlso used:RMSSMτντ =

BR(Bu → τντ )MSSMBR(Bu → τντ )SM =

[1− ( m2Bm2H+

) tan2 β1 + ǫ0 tanβ ]2Nazila Mahmoudi Plank 2010 � June 2nd, 2010 6 / 15



Introdution Flavor Observables SuperIso Constraints ConlusionIII) Charged Higgs mediated observablesBranhing ratio of B → DτνAnother tree level proess: b c
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Introdution Flavor Observables SuperIso Constraints ConlusionIII) Charged Higgs mediated observablesBranhing ratio of K → µνTree level proess similar to B → τνTwo observables an be onsidered:
Γ(K → µν)
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=
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∣
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Γ(K → µν)

Γ(π → µν)
=

∣

∣

∣

∣

VusVud ∣∣∣∣2 f 2KmKf 2πmπ

(1−m2
ℓ/m2K1 −m2
ℓ/m2

π

)2
×

(1− m2K+M2H+

(1− mdms ) tan2 β1 + ǫ0 tanβ)2
(1+ δem)Rℓ23 =

∣

∣

∣

∣

Vus (Kℓ2)Vus (Kℓ3) ×
Vus (0+ → 0+)Vud (πℓ2) ∣

∣

∣

∣

=

∣

∣

∣

∣

1 − m2K+M2H+

(1 − mdms ) tan2 β1+ ǫ0 tanβ ∣

∣

∣
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Introdution Flavor Observables SuperIso Constraints ConlusionIII) Charged Higgs mediated observablesBranhing ratio of Ds → ℓνTree level proess similar to B → τν

B(Ds → ℓν) =
G2F8π |Vs |2 f 2Dsm2

ℓ
MDs τDs (1− m2

ℓM2Ds )2
×

[1+ ( 1m +ms )(MDsmH+

)2 (m − ms tan2 β1+ ǫ0 tan β)]2 for ℓ = µ, τCompetitive with and omplementary to analogous observablesDependene on only one lattie QCD quantityInteresting if lattie alulations eventually prefer fDs < 250 MeVPromising experimental situation (BES-III)Sensitive to fDs and ms/mNazila Mahmoudi Plank 2010 � June 2nd, 2010 9 / 15



Introdution Flavor Observables SuperIso Constraints ConlusionSuperIsoSuperIso is a publi C programdediated to the �avor physis observable alulationsimplemented models: SM, THDM, MSSM and NMSSM with MFVinterfaed to spetrum alulators (2HDMC, SOFTSUSY, ISAJET, SUSPECT,SPHENO, NMSSMTOOLS)SuperIso Reli: extension to the reli density alulation, featuring alternativeosmologial senariosF. Mahmoudi, Comput. Phys. Commun. 178 (2008) 745F. Mahmoudi, Comput. Phys. Commun. 180 (2009) 1579F. Mahmoudi, Comput. Phys. Commun. 180 (2009) 1718A. Arbey & F. Mahmoudi, Comput. Phys. Commun. 181 (2010) 1277Nazila Mahmoudi Plank 2010 � June 2nd, 2010 10 / 15



Introdution Flavor Observables SuperIso Constraints ConlusionTHDM THDM (Types I�IV)
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Red: b → sγCyan: ∆MBdBlue: Bu → τντYellow: B → DℓνℓGray: K → µνµGreen: Ds → τντDark green: Ds → µνµ
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Introdution Flavor Observables SuperIso Constraints ConlusionMSSMmSUGRA
Allowed
Direct

γ s →b
ν τ → uB

-µ +µ → sB

ν τ D →B 
ν µ →K 

mH+ & 400 GeVD. Eriksson, F. Mahmoudi & O. Stål, JHEP 0811 (2008)Nazila Mahmoudi Plank 2010 � June 2nd, 2010 12 / 15



Introdution Flavor Observables SuperIso Constraints ConlusionMSSMmSUGRA NUHM
Allowed
Direct

γ s →b
ν τ → uB

-µ +µ → sB

ν τ D →B 
ν µ →K 

mH+ & 400 GeV mH+ & 135 GeVD. Eriksson, F. Mahmoudi & O. Stål, JHEP 0811 (2008)Nazila Mahmoudi Plank 2010 � June 2nd, 2010 12 / 15



Introdution Flavor Observables SuperIso Constraints ConlusionMSSM

D. Eriksson, F. Mahmoudi & O. Stål, JHEP 0811 (2008)
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Introdution Flavor Observables SuperIso Constraints ConlusionNMSSM CNMSSM

F. Mahmoudi, preliminary resultsNazila Mahmoudi Plank 2010 � June 2nd, 2010 14 / 15



Introdution Flavor Observables SuperIso Constraints ConlusionConlusionIndiret onstraints and in partiular �avor physis are essential to restrit newphysis parametersThat will beome even more interesting when ombined with LHC dataThis kind of analysis should be generalized to more new physis senariosOngoing DevelopmentsExtension to NMFVImplementation of other observablesNazila Mahmoudi Plank 2010 � June 2nd, 2010 15 / 15
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Introdution Flavor Observables SuperIso Constraints ConlusionBakupTHDM types I�IVType 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: di�erent doublets provide masses for down type quarks and harged leptonsType λU λD λLI ot β ot β ot βII ot β − tanβ − tanβIII ot β − tanβ ot βIV ot β ot β − tanβ
Nazila Mahmoudi Plank 2010 � June 2nd, 2010 16 / 15



Introdution Flavor Observables SuperIso Constraints ConlusionSuperIso
Userprovided
Relidensity

FeynHiggs

MSSM parametersAMSB, GMSB, mSUGRA, NUHMSoftsusy IsajetSLHA �leSLHA readerC-strutureParametersExluded masses Wilsonoe�ientsB → XsγNNLO IsospinasymmetryB → K∗γ

ChargedLSP

NMSSMparametersNMSSMTools 2HDMparameters2HDMCalMuon (g − 2)µBs → µ+µ−B → τνB → DτνK → µνDs → ℓνD → µνNazila Mahmoudi Plank 2010 � June 2nd, 2010 17 / 15
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