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Introduction

9 LHCDb searches for NP

= 1n FCNC with B (and D) decays, where new particles can enter
in the loops and modify the SM prediction on some observables

€ [LHCb Rare Decays (RD) analyses: [37 pb! arXiv:1103.2465,
PLB 699 (2011) 330-340,
= Search for Bs) —pp rare decays 0.37 fo! arXiv:1112.3515,
. x PLB 707 (2012) 497-505]
s Update with 1 b [LHCb-PAPER-2012-007]
= Angular analysis of the B—>K up decay 0.37 fbr! arXiv:1112.3515]

s Measurement of B(Bs—¢up)/B(Bs—J/y@)  [LHCb-CONF-2012-003]
= Measurement of B(Bs—¢y)/B(B—K™y) [0.37 fo! arXiv:1202.6267]

a Measurement of CP Asymmetry on B—K’y [LHC.b'(iONF-zolz-OM]
presented a La Thuille!
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LHCb-CONF-2012-004

Measurement of Acp B—K'y

SM prediction: Experimental status:
CLEOII BABAR Belle
Acp =-0.0061£+0.0043 Acp +0.08£0.13£0.03 —0.016 £ 0.022 £0.007 0.015 £ 0.044 & 0.012
[arXiv:0406055] PRL 84 (2000) PRL 103 (2009)  RD 68 (2004)
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] 3 L " i Detection . —Ap(K7) +0.010 +0.002
Acp(B"— K™) = A" (B" = K™v) — Ap(Kn) — kAp(B”) Magnet polarity — : Ady +0.001  +0.002
B° production . —kAp(B°)  —0.004 +0.005
Total +0.005 +0.009 “gv\’(
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Acp(B®— K*%) = 0.008 + 0.017(stat) £ 0.009(syst . Q@c,\s@
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Measurement B(Bs—¢uu)/B(Bs—J/ye¢)

LHCb-CONF-2012-003

Experimental status: BB =0 _ (1 134 0.19(stat) 4 0.07(syst)) x 10~3(CDF)
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10°
||;|;|ec|:i|?ninary /,\IVZI; = 1107763'55191?3.0 = (6.90540.863(stat)+0.014(syst))x 103
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BB =Tl CENGL T, 1 E s
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[ ey, B
L l Bl (0.556 & 0.069(stat) £ 0.043(syst) = 0.006(B)) x 10~

wost precise measyt ement:




LHCb-PAPER-2012-007

Search for the B)—uu decay

® SM prediction (FCNC, helicity suppressed) £
8 SM B(Bs—pup) =(3.2+£0.2) 10  arxiv:1005.5310 HWi
arXiv:1012.1447
s SM B(B—pup) = (0.1£0.01) 10
® Branching ratio very sensitive to NP
m Current Status

Tl [0.37 fb-! arXiv:1112.3515,
a LHCb limit: PLB 707 (2012) 497-505 ]

B |B(Bs—pp) < 1.4 10 95 % C.L (LHCb)

® |B(B—pp) <3.210°95 % C.L (LHCb) Lo
a CDF has an excess of events (10 fb!): Z: :
® B(Bs—pup) = (1.0708,6) 10® (CDF)
a Best limit 28/02/12 (5 b
& B(Bs—pp) < 7.7 10° 95 % C.L (CMS) : gg PR
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B)—up

Similar selection for signal and
) LHCb
normalization channels: 2 preliminary 340 129 + 4468

new! added a multi variate cut to the selection
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@ Background:

B)—up

9 A multivariate discriminant BDT:

combinatorial background (bb—ppuX)

B—hh’ (h—p mis ID)

new! tighter PID requirement (reduction ~1/6)

kinematical and geometrical variables

signal uniformly distributed [0,1]

ennpp = (1.52 & 0.07gat £ 0.074y5) x 1075, | trained with MC

estimated with data:

up from elastic diphoton production

(PT(B)>500 MeV/c)

Exclusive decays: (irrelevant!)

signal B—hh trigger unbias
background: Bs—uu sidebands
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Candidates per 30 MeV/c?

B)—up

¥ Mass:
signal: CB shape
central values B—hh fit

resolution: interpolation between
LUl Tesonances

bkg: exponential fit in bins of BDT

BDT vs Mass:

Divide BDT and mass plane in bins

estimate number of background and
signal (for each BR) events in each bin
__ P(d,s+b)

Use CLs method! Q =
P(d,b)

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

preliminary

mass vs BDT data

|- " BDT 0.92
mass 5374 MeV/c?
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B(s)—up

B(Bs—pup) <4.5 107 at 95% CL

T2 s T s e 7 .8 9
B(B, — u*u) [107]

Ax*

G Wi9| M, =125 lev droppigg (g-2)

=== Pre-Higgs, with (g-2) constraint

B(B—pp) < 10.3 1019 at 95% CL

o 11— ————————

LHCb

02 04 06 08 1 12 4 16 18
B(B, = u"w)[107]

9-' 1 L 1 E

sf . mode limit at 90% C.L. at 95% C.L. L '\J(\‘
i3 E B S ot d bgtSM =0 =9 W
F E s — '~ expected bg+ 6.3 x 10 7.2 x 10 Qs‘

sE 3 expected bg only 2.8 x 1072 3.4 x107° “ o

af E observed 3.8x107°C 45 %10 " 1-CLb=0.18
af 3 BY — utu~ expected 015197321133 -x 1O

2f 3 observed 8.1 x107"° 10.3 x 107'° |1-CLb =0.60
1 s =

OE "." -i’” 1 1 1 1 1 E

3 4 5 6 7 8
BR(B_,—uu)" " /BR(B_—uu)

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

T —

BR estimation:

B(Bs—pp) = (0.871%3) 10°

simultaneous unbinned LL fit to the mass to the 8 BDT bins
expected BR from minimum of the LL and error from ALL=0.5, coverage BR [0,SM] 82%
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Conclusions

# [LHCb has an intense program on RD searches:

= Results with 0.37 tb-!:
a B(Be)—pup), Angular analysis B—>K uu, B(Bs—¢y)/B(B—K™y)

: c\sl
m Results with 1 fb! mos’( Q(Q'
a Jcp with B—>K*y Acp(B°— K*7) = 0.008 4 0.017(stat) & 0.009(syst
a B(BS_)('bM “) /B(BS _)J/\V(p) % = (0.556 & 0.069(stat) & 0.043(syst) & 0.006(B)) x 1073

B(Bs—pp) < 4.5 107 at 95% CL

ox\
: EEEN) B(B—pup) < 10.3 10710 at 95% CL _ yuunits
m Results in the pipeline Bl W W

s Update B—up

m Update of the angular analysis B—K pu
a [sospin Asymmetry in B—>K®uu, B*=—>K®*un

P rare decays cover in
= Search for B'—m up, Be—pppy, ... Jonas Rademacker’s
presentation!
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