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Starting point

e ongoing discussions about signs for New Physics (NP) in B —

K 7T data
e In particular [1]:
mK™) = (14.8-

AAcp = Acp(B™ — TlOK_) — ACP(BO —
-2.8)% vs. AAcp = 1.9759%

e points to violation of strong-isospin symmetry — NP In elec-

troweak penguin
Our Idea:

S7?

ments with purely isospin-violating B decays [3]:

Bs — @p° and B — @’

Basic analysis of Bs— @p°, @m°

Consider effective low-energy theory

AB=1 __

e

V2

4GFth fé ﬁflCi 0+ h.c.

Contributions come from EW-penguin operators
079 = 5(SaVuPLba) 3 q€(0pY*PrL0p)

Og.10=3(SaYuPLbg) 3 q€(0pV*P

and current-current operators

01,2 = (SaYuPL.Ua p) (U o Y PLDg)

e We use QCD factorization to obtain operator matrix elements [2]

e INn SM: EW penguins dominate, tree-level contribution is CKM-
and colour-suppressed, weak annihilation contribution is OZI-

suppressed

2L0a)

Test Isospin-violating NP at LHCb and future experi-

e main uncertainties come from Bs — ¢ form factor, CKM angle y

and non-factorizeable spectator-scattering amplitudes

SM prediction:

BR(Bs — ¢p°) = (4.1730) - 10"
BR(Bs — @mn°) = (1.473%)-10°7
Isospin-violating NP can dramatically change these numbers,
making both decay channels promising objects of study for

experiments.
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Electroweak penguins in isospin-violating Bs decays

A tool for New Physics searches

Model-independent NP analysis

e Wwe assume enhanced Wilson coefficients of 07, Oyg:

Co=C5"(1+0q9) ,Cr=C"+C5May

e we calculate the enhancement of BR(Bs — @p°) and BR(Bs —
cpno) w.r.t. their SM values (coloured contours) as a function of

the

e for a realistic prediction, we fit the g to B — KT data (grey
lines: 10,20,30) and calculate the 20-constraints from other
hadronic B decays (allowed regions inside black dashed lines)

Example with g; = O:
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Conclusions:
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e NP in C; or Cg can enhance both branching fractions by an order

of magnitude

— Visible effect even If theory uncertainty Is large

e (J; and (g Interfere constructively in @p-mode (two vector
mesons), destructively in @rT-mode (vector-pseudoscalar)

e similar results if NP creates a right-handed FCNC (contributions
to the “mirror” operators 07, O )

Model 1: Z-boson FCNC

e \WWe assume an effective flavour-violating Z-coupling [4]

|+ KrYuPr)DZH

e analysis follows the pattern given above, constraints from Bs—Bs
mixing and semileptonic B decays (black)

Example with kK, = O:
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Conclusions:

e constraints much tighter than favoured fit regions

e sizeable enhancement of branching fractions disfavoured if NP
mainly left-handed

e enhancement up to a factor of 5 with right-handed NP (see
plots), destructive interference of K| and Kg for both modes

Model 2: FCNC from a Z’ boson

e SM gauge group extended by additional U(1)’, a heavy Z'-
boson exists

e we assume a flavour-violating Z’-coupling in analogy to the Z
coupling in model 1

e main difference: constraints are more model-dependent since
mz and U (1)’-charges of leptons and quarks a priori unknown

Example with kg = O, constraints only from hadronic B decays:
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Conclusions:

e enhancement of branching fractions by an order of magnitude
a priori possible if NP mainly left-handed (see plots)

e however, depending on My and U (1)’-charges, semileptonic

and Bs—Bg mixing constraints can become very tight
e destructive Interference of K| and Kgr for both modes

Model 3: MSSM

e Within Minimal Flavour Violation: very small SUSY contribu-
tions to EW penguins

e non-minimal contributions strongly constrained from data, In
particular from B — Xgy

e we find that constraints leave no room for sizeable enhance-
ment of Cé) and C| ), thus no large isospin-violation possible
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