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= We are looking for some evidence of l
possible enhancements of the
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B, —» 2 p diagrams give branching

at L=3.7fb1:
Br (B, »2u) < 3.6 *10% (90% C.L.)
atL=6.1fb1:
Br (B, »2u) <4.2 *10% (90% C.L.)

ratio (3.2£0.2) +10” “'"““lllllil I I ||||

@ Observed and expected upper limits at
the Tevatron now : H ‘““ll
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DO Run I195% C.L.

CDF 2010, 95% CL
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» Using these plots and measured the B, — 2|1  branching ratio we can predict the
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Higgs boson mass . If Higgs boson will be discovered with the predicted mass we

have a chance to explain the dark matter phenomenon in the Universe
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M1, M2, M3, M4, M5 — muon stations *The total integrated luminosity
RICH1, RICH2 — Cherenkov detectors recorded - [ Ldt = 34 pb-L.
TT, T1,T2,T3 — tracking stations | Ldt = 31 pbt used for the analysis

VELO (Vertex Locator) — vertex detector
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vity to the upper limit of the B, — p * u - branching ratio
sing the real data

k method from TMVA C1package was used to
om the backgroun

the minimum muon gT and pT of the B, were
e geometric variables (B, lifetime, muon

ong cut pT > 2 GeV was applied for muons in the normalization
1 B* —5/ ¥(2pn) + K* . It allows to keep the trigger efficiency
f trig ../ etf_trige.. ., >1 during the calculating of the

ity to the upper limi1

—>u - p - signal MC and the full 2010 year autumn dimuon data
ere used to estimate the sensitivity

uX Monte-Carlo events were used to train the MVA

nal

the Feldman-Cousin approach (arXiv:physics/9711021) calculating the
confidence intervals was applied to estimate the sensitivity to the
signal from B, »u " u .
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dow: MBS - 0.06 <B, mas +0.06 GeV for the signal
ow: My, - 0.6 <B, mass < M, ,+0.6 GeV for the background
pact parameter significance cut - IPS_Bs < 6
listance between muon tracks - DOCA < 0.3 mm

eliminary cuts 20K MC bb—puX background events and 20K
ona ts were used to train the Neural Network

~ * Next the 8524 data events from the B, - 2u signal sidebands and 15K of the
signal events were used for testing and calculating of the sensitivity
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* The estimated experimental @ The dimuon background shape
B T olution - observed in the sidebands of the data

AMg,_,,, = 26.9+0.2 MeV /2 isin a rgasonable agree:ment with the
expectation from the dimuon MC

Yury Shcheglov, 2010, December, 28,
PNPI, Gatchina



[ TMVA Input Variable: vard |

IS NS WA AW s i
WO -Mow (5,8) 10.0, 0.00% /0.0, 0.01%

TMVA Input Variable: vard |

[ETIRNETI FRRTH FYRRE FAURE FERRA ARTU N,
R0 Mo [8,8) (0.0, D80 1 ]0.0, 08

: mi; pTﬁ, Ge\?r.‘c "

[ TMVA Input Varisble: varls

Normalised

- N W Bt B w8
P e T T

WO fie (5,82 0.0, BL87% / (0.0, 067%

-
(TR SYRTITTTN IR FITR1PRTTE FIRTI RTTRIFRITE ITAT

)arameters were used to train and test the MVVA methods:

[ TMW¥& Input Variable: vard |

TMVA Input Variable: varé |

MNormalised

DOCA, mm ard

TMVA Input Variable: varil |
0.3 e

|

£

g 0.25

g oz

015
04

0as

5 10 15 20 25 30 35
pT . GeVlie varit

[ TMVA Input Varisble: varlé |

WD -Mlow (5,8): (0.0, DL00% J (0.0, D0F%
UD-floey (5,8 (0.0, DU80% 1 (0.0, D8

] 085 o604 645 02 025 63

[ TMVA Input Veriable: variz |

MNormalised

[T FERRI RTRTE RRRTIATTRAIRATE FIATANATY
RO Mo (5,8): (0.0, D80 J[0.0, 08

vl b e leaaliag
W0 o [5,8): (0.0, D87% J|0.0, DErs

005 0 045 0.2 0.25 0.3 0.35

W
Lol

WO (5,8 0.0, BL87% £ 0.0, D67%

1 2 3_4 5 & T & 8
Bite time: 8-U-  artg

*|IPSp
DOCA
*\/chi2
‘min pTu

Isolation
B, life time



Background rejection versus Signal efficiency Response from TMVA methods
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Neural Network result Signal efficlency ,a.u. TMVA response

» The neural network demonstrates a good background rejection power
* The result is consistent with other LHCb Bs2up group analyses
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Brmass {Bmass>51 0088 Bmass<SE00&&0K=0&Asqrt{mulpl® 2+ mulp2" 2j> 20008 AsqrtimuZp] 2 +mu2pa**2j>2000)

STRIPPING 11-10 + LHCb DATA

LHCb DATA

PRELIMIMARY channel

+ + B'— Jiw(2u) +K*
pTu > 2 GeV

N =1570+40

Box closed
N, events/bin

4800 5000 5200 5400 5600 5800

Mass, MeV bmass Mass, GeV Bmass
fd/fs = 3.620.5, eff..,./eff. ., =0.17 Br(B* —J/¥(2U)K*) = 5.98x10°5, N=1570+40
« Sensitivity for 90% CL at | Ldt=31pb-! (Feldman—Cousin method)

« Can be improved by 20+-30% using the difference between the invariant mass shapes
for the signal and background and the understanding of the background events nature in
the left sideband
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excluded @ 90% CL

1e [Ldt =31 pblis close to the DO result for
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*Now the sensitivity curve to the expected upper limit is very
similar to the prediction of the LHCb Roadmap document
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or the LHCDb sensitivity to the upper limit of the
hing ratio is consistent with the other
udies
oints of the analysis technology:
hod was used to separate the signal from the

] .
atic paramete

Network

g cut pT > 2 GeV/c for the muon minimum pT in the
zation channel B* —]/¥(2p) + K* helps to avoid of the triggers
7 calculation

tanding of the background events nature in the left sideband of
riant mass spectrum can be used to improve the sensitivity

done at the great support of many LHCb colleagues. Thanks !
S to Igor Smirnov for the useful discussions.

included additionally to train and test the
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