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Motivations

» A good strategy to find the information on SUSY particles
would be

» to look at where the SM contributions are vanishlingly small,

» to study processes for which QCD corrections are known with
high accuracy

» and branching ratios can be measured at LHC even at low
luminosity.

» b — d,s transitions (FCNC) are forbidden at the tree level
in SM and can only be induced via loop diagrams ( “penguin”
and “box" topologies)

= Rare B decays are IDEAL CHOICES for that!
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Effective Hamiltonian

Effective Hamiltonian

The idea of B — X,y decay begins with introducing an effective
Hamiltonian:

AGF .,
thsvtbzc Oi()

Herr = —
\/_ i=1

O1 = (B1yu T?c)(eLy" T7by) 0> = (Syucer) (@t br)

O3 = (5179:b1) >24(37"q) Os = (517 T7b1) 32 ,(37" T7q)
O5 = (317 Yo Vus b) 224 (@711 42772 q)
O6 = (SLYu Vo Vus T2b1) D, (G7H17H24H3 T2q)

07 = mb(SLU bR)FMV Os = 16g7mb(§LU/’W TabR)GﬁV
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Effective Hamiltonian

Wilson Coefficients

Mci(l)eff( )

G (1) = O () + a P+

1

The effective coefficients evolve according to their RGE:

d
g 6 ) = G ()
driven by the anomalous dimension matrix 57 (11):

2
~ « 2
’Yeff(ﬂ) _ ng),y(o)df + (475-)2) (1)eff N

Farvah Nazila Mahmoudi Uppsala University

PARTIKELDAGARNA 2007



Theoretical framework
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Effective Hamiltonian

Contribution to Isospin Asymmetry

b oF S
B - _ K
v i v
y

Electro- and chromo-magnetic
operators

QCD penguin operators
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Theoretical framework
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Supersymmetric contributions

Supersymmetric contributions

MSSM with minimal flavor violation (MFV)
— no more flavor/CP violation than in SM

0 5

W H* X X9
PN PN PN o 0
/ A / A / A [ in MFV |
| | | ] | | R e R
b u,c,t s b u, ¢, t s b a,é1 5 b d, 5,0 s

Calculation of the coefficients at = Myy:

Gi(n) = G (1) + CH* () + C ()

Gémez et al. Phys. Rev. D74, 015015 (2006)
Degrassi et al. JHEP 12, 009 (2000)
Ciuchini et al. Nucl. Phys. B 534, 3 (1998)

Ciuchini et al. Nucl. Phys. B 527, 21 (1998)
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Theoretical framework
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Isospin Asymmetry

Isospin Asymmetry

[(B® — K*%9) —T(B~ — K* )
F(BO — R*O’y) + (B~ — K* )

AO— =

Ao_ = Re(bd — bu) .

].27I‘2fB Qq fKL* fK* m
= K K:
T e TE K o \mp T Bagmp

aS =G+ %TSCF(Q(M)@(%) T cs(y,)cs) + %(q(uh)m(sp) + Cg(/Lh)Hg)

In the Standard Model: Ag_ ~ 8%

Kagan and Neubert, Phys. Lett. B 539, 227 (2002)
Bosch and Buchalla, Nucl. Phys. B 621, 459 (2002)
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Experimental limits and data
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Experimental data

BABAR
Ao_ = —0.006 + 0.058(stat) & 0.009(syst) & 0.024(R*/°)

Aubert et al. (BABAR Collaboration) Phys. Rev. D72 (2005)

BELLE
Aot = +0.012 £ 0.044(stat) + 0.026(syst)

Nakao et al. (BELLE Collaboration) Phys. Rev. D69 (2004)

Allowed Region: —0.047 < Ap_ < 0.093
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Experimental limits

Lower bounds on sparticle masses in GeV:

Particle hO X? Ir | Depu Xic t1 g by T1 ar
Lower bound | 111 | 46 | 88 | 43.7 | 67.7 | 92.6 | 195 | 89 | 81.9 | 250

Yao et al. J. Phys. G33 (2006)
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Results: mSUGRA
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Results: mSUGRA
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Results: AMSB
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Results: Isospin asymmetry vs. Charged Higgs (mSUGRA)
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Results: Isospin asymmetry vs. Charged Higgs (mSUGRA)
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Superlso v1.0

A public program for calculating isospin asymmetry of B — K*~ in
supersymmetry.

» calculation of isospin asymmetry and inclusive branching ratio,
» reads Les Houches Accord files,
» interface with Softsusy and lIsajet,

» automatic calculation in mSUGRA, AMSB ans GMSB
scenarios.

Can be downloaded from:

http://www.isv.uu.se/~nazila/superiso/
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Conclusion

» Very tight constraints on the mSUGRA parameter space,
better than the inclusive branching ratio

» Can be applied to other models

» Isospin asymmetry seems to be an important observable in the
precision test of the SM and in constraining new physics
parameters
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