Rare B meson decays
involving leptons at BaBar
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® Untagged B 2 e/M V

® Semileptonic tagged B > TV,M V,e V

® Hadronic tagged B — e/p v Y (NEW RESULT)




Helicity suppression Experimental sensitivity to f; assuming V.,

® Mediated by the W boson

® UV and eV rare because of helicity suppression (~107 e, ~10"'! mu)

® B meson decay constant fg can be measured assuming Vub




W. S. Hou, Phys. Rev. D 48 (1993) 2342.
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Additional tree level contribution from a charged Higgs ¢

Branching fraction theoretical expression depends on NP model

B — T vV measurement already allows 90% exclusion plot in the My x tanf3 plane

omparing different leptonic final state




® SM:the process requires at least one-loop diagram via FCNC

BRsm (B — K'vv) = (6.8%19 1) x 107

BRsm (B — KVV) = (4.5 + 0.7) x 106

G.Altmannshofer et al. arXiv:0902.0160




At Y (4S) a pair of B mesons is produced
SM prediction: B—ev ~ 107 and B—pv ~ 10!
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Phys. Rev. D 79,091101 (2009)
468 x 10° B pairs

Strong experimental sighature: monochromatic lepton in the rest B frame

(distribution is smeared in the CM frame)
Inclusive approach on the rest of the event

High efficiency but high background

|dentify lepton candidate applying PID

Apply PID, measure p

: : Ignore the detail,
requirements (max one lepton required) l\%easure i

Form a total 4-momentum from the rest of
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B — evsignal MC
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Phys. Rev. D 79,091101 (2009)
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® mgs using the inclusive B
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BF(B—ev) <1.9x10°
BF(B — pv) <1.0 x 10
Fitted signal yield @ 90% C.L.

Signal efficiency




® Background rejection improved reconstructing the Brac

® Two kind of tags exploited

Semileptonic decays Hadronic decays

+ Higher tag efficiency (~ 1.5%) + Cleaner events, B momentum

reconstructed (no neutrinos in tag side)

= More background, B momentum
unmeasured = Smaller tag efficiency (~0.15%)
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arXiv:0809,4027
459 x 109 B pairs

Reconstructed t decays
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Branching Fraction ( %)




arXiv:0809,4027
459 x 10° B pairs

Expected BKG Observed Eff. (x 10-%)

91 £ 13 148 3.08 +0.14

137 + 10 148 228 £ 0.11

233+ 19 243 3.89 £ 0.15

59+9 |.30 £ 0.07

10.54 + 0.41
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: total background prediction

|:] combinatorial background
Signal MC (scaled to BF=3x107)
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BF (B—1v)=(1.8+0.8+0.1) x 104 BF (B1v)=(1.8+0.9+0.4+0.2) x 104

Phys. Rev. D 77,011107 (2008) 383 x 10° B pairs

BF (B—1v)=(1.8+£0.6) x 104




arXiv:0809,4027
459 x 10° B pairs

The tag B momentum is not univocally determined.

The lepton momentum is boosted to the rest B frame using the average
value of the tag B momentum

Signal is identified requiring p* > 2.52 (2.45) GeV for electrons (muons)
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Submitted to PRL; arXiv 0907,1689
Not helicity suppressed, extra (Xem in the BF 465 x 108 B pairs
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® Form factors model dependent
HQET to leading order: fa = fv

m% [ffx(Ev) 2 fXQ/(EW)](l — QEv/mB)(QEv/mB)S

Other models suggest fa = 0

® Correlations with the photon kinematics must be avoided to minimize model
dependence; no requirement on photon or lepton momenta

* Combinatorial background reduced by event topology
likelihood ratio with 5 discriminating observables

* Selection requirement in the recoil of the tag B include
Exactly | opposite signed charged track + PID requirements on the signal track
The most energetic neutral cluster is the signal candidate




Submitted to PRL; arXiv 0907,1689
465 x 10° B pairs

B — evy B — uvy

Expected bkg 2.7 £ 0.4 £ 0.4 3.4+07+0.7

Observed events 4 7

Signal efficiency (78 £0.1 £03)x 10| (8.1 £0.1 £0.3) x 10*

Entries/(0.2 GeV?/c*)
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BF 90 % CL <17x10° <26 x 10

v di ‘l".rﬂ

—050 051152253

e 0 05 1 15 > pE s 35

<15x 10 m2_ (GeV?/c’) U (GeVE/g“)4

Model dependent limits
Requiring a cut on the angle between the Iepton and the photon and on the angle between the

—
NN OO 'S AN QD N A N aya o)l @ ale av¥=aYa “». aya N7 ONTC) ) O




Phys. Rev. D 78,072007 (2008)

Combined results from the semileptonic and hadronic recoil analyses

K** - K'mr® K** o> K1t KO -> K'mr™
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Semileptonic tag

Eextra

Hadronic tag

BaBar 454 M BB

No cuts on K*
kinematics

First completely
model independent
analysis




® Searches for decays involving leptons:
test for the SM prediction

indirect search for NP (no significant NP signal seen so far)

experimental measurements allow to constraint parameters defining NP




