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Result for B_s to J/Psi Phi at CDF
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Analysis : B_s to J/Psi Phi
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Method of Analysis

1) Reconstruction of the Bs—J/y ¢ mode
* Kinematic recontruction of the final state
* |dentification of the Bs flavour (b-tagging)

1) Unbinned maximum likelihood fit for the determination of the Bs, AI'

Mass term CP angular analysis cterror
L= 1 [fPS)+ - fIPB)) L= fPm[SP(ct ¥ 410 ,,5)PO )+
Unbinned likelihood function: generic formulation * (1- fs)P (m| Bz P @,y .0 |B) fD (ct|o ct )P(0 ctz
mass term Angular distribution D:gay

1) Mass term:
* Signal: 1 gaussian
* Background: 1 exponentia
2) CP angular analysis and angular distributions
3) Cterror: 2 Gamma functions
4) Background Ct distribution:
- 1 smeared and shifted exponential (TTT)
- 1 prompt gaussian + 2 exponential (di-muon)
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To produce B-Standard Ntuple

1. MC events generation with Two Track Trigger environments.

MCProd_v6_1_4mc_t_strip_maxopt (latest patched-t version)
Bs to J/Psi Phi decay table

apply Two Track Trigger information to Cuts

result : *.root and *.output files

tested by Locally and CAF
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Mass Plots from B-Standard Ntuple
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Flow DIAGRAM

CDF standard selection: [ Dimuons/TTT Data Stream
B Prob.Min. =0.001 )
B Max x2 =999 (225) “
B Min Pt=2.5 GeVic i
Min Pt() =0.5 (1)GeVic Dimuons/TTT Data Stream BSTNtuples
AM(ep) =0.01 (0.01) |
o(Lxy(B)) =0.5(1.) L .| o ]
Max Err(Lxy(B))=0.05 (0.04) [~ CDF Standard Selection of Bs—JWY¢
Min(Track(Pt))=0.1 (0.1) |
CAF Production of our own ROOT files with compressed info
The cuts for the for all selected dimuon candidates
TTT are In' the Applying our selection and
parenthesis CDF goodrun list
8. i ist

Analysis of selected Bs candidates:
M(Bs), M(JWV), M(g), c1..
in order to cross-check and better
tune the selection cuts
| FTTER |
This flow diagram in summarizes the procedure used for the data selection
and analysis for both the two track trigger (TTT) and the dimuon trigger
streams.

The selection follows into two stages.

First, corresponds to applying the so called standard CDF pre-selection for
both data streams.
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Integrated Luminosity

The data considered correspond to the time range between the beginning
of Run II and Oct. 25th 2009 (period 0 to 26). The total recorder integrated
luminosity by CDF from periods 0 to 26 is 4.2 fb-L.

The goodrun list version 32, as created on March 12th 2010 is applied
here and the total integrated luminosity after applying the goodrun list is
5.0187 fb-1.

Luminosity (pb")
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Bs mass spectrum after selection and exclusion
of the overlapping events for each run period
in the TTT data sample (period 0-26)
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Bs mass spectrum after selection for each run
period in the Dimuon data sample (period

0-26)
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Selection cuts defining a Bs — J/W¢ candidates-

Second, refines the selection of Bs candidates on both data and MC
with same cuts.

Monte Carlo Real Data

5.24 < Mass(BY) < 5.48 GeV/c* | 5.24 < Mass(BY) < 5.48 GeV/c?

3.05 < Mass(J/9) < 3.15 GeV/c? | 3.05 < Mass(J/v¢) < 3.15 GeV/c?
1.011 < Mass(¢) < 1.029 GeV/c? | 1.011 < Mass(¢) < 1.029 GeV/c?

Pt(Bg) > 5 G@V/C Pt(Bg) > 5 G@V/C
Pi(J /) > 1.00 GeV/c Pi(K) > 1.00 GeV/c
Pi(¢) > 1.00 GeV/c Pi(¢) > 1.00 GeV/c
At least one muon stub At least one muon stub
X3y (Bs) < 22 X2y (Bs) < 22

do(Bs) < 65 um do(Bs) < 65 um

500M events simulated, 6.6M events after TTT, reconstruction and selection for MC,
Data periods is 1 to 36 using preselected in BSTNtuples.
TTT efficiency (3%) dominates the overall efficiency.
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Comparison MC-DATA
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Pt(Bs) distribution for data (black line) and Monte Carlo (filled histogram)
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Bs to J/W ¢ Monte Carlo
ut and K+ angular
efficiency in the
laboratory frame,
longitudinal view of the
CDF detector.

The impact of the
geometry of the tracking
system (kaon) and of the
muon detectors (only
muon) on the efficiency
is well described in the
Monte Carlo
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