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Introduction

€ |LHCDb searches for NP

= in FCNC with B (and D) decays, where new particles can ¢
In the loops and modify the SM prediction on some observ

+ | HCb Rare Decays (RD) analyses: [37 pb! arXiv:1103.2465,
PLB 699 (2011) 330-340,
= Search for B) !"" rare decays 0.37 fb® arXiv:1112.3515,

PLB 707 (2012) 497-505]

= Update with 1 o [LHCb-PAPER-2012-007]

= Angular analysis of the B!IK™" decay [0.37 b arXiv:1112.3515]
s Measurement dB(Bs! ! ")/ B(Bs!J/# ) [LHCb-CONF-2012-003]
s Measurement dB(Bs ! $)B(BIK *$) B

= Measurement of CP Asymmetry on Blfg  [LHCP-CONF-2012-004]

presented o La Thuille!
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SM ‘prediction:

Measurement of Acp B!

K™

Experimental status:

CLEOQII BABAR Belle
Acp +0.08+ 0.13+ 0.03 #0.016+ 0.022+ 0.007 Q015% 0.044+ 0.012
[arXiv:0406055] PRL 84 (2000) PRL 103 (2009) RD 68 (2004)
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Total +0.005  +0.009_,\( e“\
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Ace(B%" K'O1)=0.008+ 0.017(stat)+ 0.009 c\S©
cp ( 1) =0.008+ 0.017(stat)x 0.009(syst . O‘e
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Measurement B(Bs!

LHCb-CONF-2012-003

L "™Y/B(Bs ! J/# 1)

Experimental status
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Search for the Bs)! " decay

LHCb-PAPER-2012-00/ ..

= SM prediction (FCNC, helicity suppressed)
s SMB(Bs!") = (3.2£0.2) 10 °  arxiv:1005.5310
s SMB(B!"") = (0.1+0.01) 10 -°

arXiv:1012.1447

a Branching ratio very sensitive to NP

a Current Status

[0.37 fbt arXiv:1112.3515,

a | HCD limit: PLB 707 (2012) 497-505 ]

B(Bd"™) < 1.4 10 895 9% C.L (LHCb)
B(B!") <3.210 995 % C.L (LHCb)

s CDF has an excess of events (10)fb
m B(Bs!"™) = (1.0 *084¢) 108(CDF)

a Best limit 28/02/12 (5 fi)

m B(BJ") <7.710 295 % C.L (CMS)
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B(S)! 1111

Similar selection for signal and K ILHCI:bI a
normalization channels: preliminary

340129+ 4468

new! added a multi variate cut to the selectio
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Bs)!

@ Background:

combinatorial background (bb!""X)
B!hhO (h!" mis ID)

new! tighter PID requirement (reductidri/6)
"hh" ML - (1 .SZi 0.07stat i 0.0?syst) # 10 5.

from elastic diphoton production

(PT(B)>500 MeV/c)
Exclusive decays: (irrelevant!)
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& Mass:
signal: CB shape
central values B!hh fit

resolution: interpolation between

resonances

bkg: exponential fit in bins of BDT
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BDT vs Mass:

Divide BDT and mass plane in bins

estimate number of background and
signal (for each BR) events in each bin

UseCLs method! @ = P (d,s+b)
P (d,b)

new! binning,optimized using MC toys!
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Events per 24 MeV/c 2

(e}

D

N

I i
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B{(S)! 1111

B(Bs!"™) < 4.5 10 9 at 95% CL

LHCb

B(B!"") < 10.3 10 -10at 95% CL
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sf 3 mode limit at 90% C.L. at 95% C.L. : «\‘\’\
;: E B2! p*p’ expected bgtSM 6.3" 10° 7.2" 10 ° s\ \

oF E expected bg only 28" 10 ° 34" 10 ° ‘O'e

A E observed 38" 10 @450 [1-CLb = 0.18
93 3 B expected 91" 10471131110

of 3 observed g1" 10 * 103" 10 * [1-CLb =0.60
1E =

o U B B S S

With M, = 125 GeV and (g-2)

BR(B, !!)"/BRB, !!)™

BR estimation:

B(Bs!"™") = (0.8 *18;3) 109

simultaneous unbinned LL fit to the mass to the 8 BDT bins

expected BR from minimum of the LL and error from )LL=0.5, coverage BR [0,SM] 82%
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Conclusions

+|HCDb has an intense program on RD searches:
= Results with 0.37 fi:

s B(Bis)!""), Angular analysis BIK  “™, B(B ¢ ! $)B(B!IK *$)

= Results with 1 fB (“05\\3
a Acpwith BIK *$ Acp(B°" K'°1')=0.008+ 0.017(stat)+ 0.009(syst
a B(le | "")/B(B SIJ/# | ) % = (0.556 =+ 0.069(stat) = 0.043(syst) % 0.006(B)) x 1073
= Update Bs)!™ B(Bs"™) <4.510 <at95% CL i
: mEER B(B!") <10.310 0at95% CL , \y(\\
= Results in the pipeline B e AW

= Update of the angular analysis B!K™

[ ] ISOSpln Asymmetry In B!K(*)"", B i'K (*)inn

nn P— D rare decays cover in
= Search for B'% ™, B (S)! y e Jonas RademackerOs

presentation!
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