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Interest of B, ,;—pfp

= FCNC and helicity suppressed decays

* Precise SM prediction:
BR(B,—u*u)=(3.2+0.2) x10-°
BR(By— pu*uw)=(1.1£0.1) x10-1°

A.J.Buras: arXiv:1012.1447,
E. Gamiz et al: Phys.Rev.D 80 (2009) 014503

= BR very sensitive to new physics
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O. Buchmuller et al, arxiv:0907.5568

Ex: NUHM1 model

Direct searches
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B, y—p u at LHCDb

LHCDb benefit from:
= Large bb cross section
» Large acceptance for B decays

= Very efficient muon trigger, good
particle ID, tracking and reconstruction

5m 10m 15m 20m

LHCDb already published one analysis based on 37 pb-' from 2010 data
Physics Letter B 699 (2011)330-340

Observed BR(B,.—u*u) <4.3 x 108 (5.6 x 108) @ 90 (95)% CL Expected: 5.1 (6.5)
Observed BR(By—p*u) < 1.2 x 108 (1.5 x 108) @ 90 (95)% CL Expected: 1.4 (1.8)

Here we present an update on 300 pb-' from 2011 data

Assuming SM, we expect after selection 3.2 (0.32) B, (B,) events in 300 pb-"
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Analysis strateg
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800 +++

= Selection 700 #Q“" 4
- muon-based trigger 800 ¢
. Soft selection to reduce size of dataset > Mot
oft selection to reduce size of datase kb LHCh ¢ T
« Similar to control channels
300 pbt

 Blind signal region (Mg,-60MeV, Mg +60MeV) 200
100

0 -
= Signal and background discrimination: 5000 5900 M, (MeVic?)
«  NEW boosted decision tree combining kinematic and geometrical properties
* Invariant mass

= Data driven calibration through control channels to get signal and background
expectations

» Translate number of observed events into branching fraction measurement by
normalizing with channels of known BR

= Results:

» Extract observation / exclusion measurement using the modified frequentist CLs
method in bins of mass and BDT
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Boosted decision tree

= Use 9input variables:

* | B impact parameter, B lifetime, muon Already in
isolation, DOCA, B Pt, minimum impact previous
parameter of the muons analysis

* | B isolation
* | Polarization variable
* | Minimum Pt of the muons

New

=  Choice of variables to avoid correlation with
invariant mass

=  Optimization and training on MC, using Bi—p*w
and bb—puuX background
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Calibration of BDT

= For the signal we use data By, — h*h"
« Same topology as B.—»p
* However are selected by hadronic triggers that can bias the shape of variables
— Use only events triggered independently of the signal (TIS)

= Background: data sidebands
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Calibration of invariant mass

= |nvariant mass: modeled by a Crystal Ball

* Resolution: use interpolation of dimuon resonances (J/y, y(2s), Y’s), crosschecked
with inclusive and exclusive By, — h*h

* Mean: from exclusive B; — K*K- and B® — K*mr

Events / (10 MeV/c?)
Events / { 20 MeV/c?)
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o(B,) = (24.6£0.2+1.0) MeV/c?
0(B,) = (24.30.2+1.0) MeV/c?
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Background expectation |

» Combinatorial background expectation extracted from a fit to the mass
sidebands in bins of BDT

= Systematics evaluated using different fit functions and ranges
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Background expectation |l

= Most of background is due to real muons from bb—puX events

= Also found a bkg component coming from photoproduction _ >
Isolated muons, possible high mass § wt
—
But very low Pt
—> efficiently removed by pT(B)> 500 MeV/c g_u_’
p

= Background due to misidentified muons from By, — h*h-decays
« Evaluated from B, — h*h- MC reweighted according to misID probablity measured
in data
« Cross checked with By, — h*h™ data, requiring one muon in the final state

We expect:

2.5+0.5 misID events in B, region )  0.620.1 per BDT bin
0.5+0.4 misID events in B region >  0.01+0.011 per BDT bin
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Normalization
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fs/fd

= Previously we used the HFAG average from LEP/Tevatron,

Better to use the value corresponding to the LHC energy. arXiv-1106.4435

submitted to PRL

» fs/fd is measured at LHCb with hadronic decays
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Open the box

_ BDT<0.25 _ 0.25<BDT<0.5
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No excess seen
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misID background : 0.01+£0.011 per bin
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Limit on BR(B,—u )

Background only SM included
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B, region
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Limit on BR(By—p*w)
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= LHCb presents new preliminary results with 300pb-! on BR(Bg,y—p*u)

BR(B,—p*p) < 1.3 x108 (1.6 x108) @ 90 (95)% CL
BR(B,—pu*p) < 4.2 x109 (5.2 x109) @ 90 (95)% CL

= Combined results with 2010 data (37pb-1):
BR(B,—u*u) < 1.2 (1.5) x108 @ 90 (95)% CL

= We do not confirm the excess seen by CDF
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A nice signal candidate!

PV

Bs2MuMu @ LHCb
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Mpu = 5.357 GeV

BDT =0.90

Decay length = 11.5 mm
Tracks shown for pT > 0.5 GeV
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Independance versus n checked
with semileptonic decays
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BDT calibration
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New variables

Angle between the vector perpendicular to both the beam and the
B momenta, and the muon momenta in the B rest frame
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Photoproduction background

LHCb-CONF-2011-022
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Invariant Mass (Gev) These events can look like signal if they are
associated to a wrong PV
Event containing only 2 muons Cut a B(PT)>500 MeV removes ~100% of this

background but only 1.8% of signal
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Normalization

BR=6.01x10° (£3.5%) BR=3.35x10° (¥26%)  BR =1.94x105 (+3.1%)

» Similar trigger and PID « Similar trigger and PID + Different trigger
- use events triggered

» Tracking efficiency » Tracking efficiency ind dent of si I
(+1track) dominates (+2tracks) dominates independent of signa
error on efficiency ratio error on efficiency ratio + |dentical topology

- f,/f. dominates overall - BR dominates overall » Uncertainty from f/f,,
uncertainty uncertainty trigger, mass fit

T
10 10-10

B:I:%Jf-’ll! K= 1.0+0.1 2.58+0.16

B> Iy 1.3:04 34210
BOSK - 092:0.14  2.46:0.32
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