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Exclusive B-Decays in ATLAS

Alessandro Cerri for the ATLAS collaboration



ATLAS

» General purpose pp

A Detector characteristics
d Muon Detectors Electromagnetic Calorimeters j ‘Sl'idth:t ) ;gm
etector B e 22
Solenoid CERN AC - ATLAS V1997
. o o s Forward Calorimeters
L] .
» Few peculiarities: -

Huge massive detector!

Solenoidal field tracker
complemented by separate -]
muon spectrometer

» Will not go into details,
feel free to ask questions

| i Inner Detector X X ieldi
Barrel. Toroid Hadronic Calorimeters shielding

B physics with ATLAS
» Large b production cross-section [few 100 t b]
» Excellent muon detection and tracking performance
» B physics in ATLAS is mostly driven by muon-based triggers!
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ATLAS data taking

» 1.23 fb! integrated in 201 |

<
<

|.26E33 cm™2 s*! peak luminosity

Overall data taking efficiency

>95%
All subsystems >90%

Expect >10 fb-! by the end of

2012

<# interactions/crossing>: 6

Results discussed based on

2010 (~40 pb")
2011 (~1.2 fb! so far)

data, depending on specific result

discussed
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ATLAS-CONF-2010-034,ATLAS-CONF-2010-045, ATLAS-CONF-2010-062, ATLAS-CONF-2011-017, arxiv/1106.5325v |, Nucl. Phys. B 850-3

Reconstruction of particles in ATLAS
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We also reconstruct A\, 2, @, A\, etc.
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ATLAS-CONF-2011-017

Open charm Cross sectlon
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Good agreement with MC predictions for differential and integrated cross-sections
Alessandro Cerri, EPS2011 July 21,201 |

5



ATLAS-CONF-2011-017

Open charm cross sectlon
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Good agreement with MC predictions for differential and integrated cross-sections
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ATLAS-CONF-2010-078

Mass resolution: J/ ¢ studies

» J/ Y =>uy, fit 2-track vertex

» Mass value and dependency on 77 (J/¢) consistent with
PDG/MC:

W
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ATLAS-COM-PHYS-2011-571, ATLAS-CONF-2011-012

Proper time: tracking & PV determination

» PV determined with [3-16 ¢tm
precision

» Tracker residuals within expected

performance, not fully consistent with 1

simulation
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ATLAS-CONF-2010-098

Entries / (30 MeV)

One additional track: J/ Y K"

» Select additional track with K mass hypothesis

» Fit 3-track vertex, with mass-constraint on }/ ¢

» Unbinned maximume-L fit with Gaussian+linear background

250_ L e e e ] S\ 70 LA L B N B N B B Y B B B L B B B BB B ]
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» Measured mass consistent with PDG within statistical uncertainty

Alessandro Cerri, EPS201 |

July 21,2011



ATLAS-CONF-2011-050, ATLAS-CONF-2011-115

Events / (20 MeV )

Two additional tracks...

» Add two tracks, assume K*=» K, KO=>mmm, or =>KK and |/
YDpp

» Fit 4-track vertex or two 2-track vertices

B2YUK,

* O - L L
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» Mass values compatible with PDG within stat. uncert.
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Events / (20 MeV )

ATLAS-CONF-2011-050, ATLAS-CONF-2011-115

Adding a lifetime cut...

By )/ K*

Events /(18 MeV )
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Consistent masses with PDG, good mass resolution
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ATLAS-CONF-2011-092

Measuring lifetimes

» Perform simultaneous unbinned max-L fit to mass and decay
time distributions
Signal:

M: Gaussian with predicted per-candidate mass resolution plus corrective
scale-factor

T : Gaussian-smeared truncated exponential
Background:
M: Linear function
[
One Gaussian

Two Gaussian-smeared truncated exponentials
One Gaussian-smeared symmetric exponential [exp(-| T gya3l)]

» |2 free parameters!

fieo M Sy S0 T By Tpaaw Taakar T Bekds foekivfBekarfBeks
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ATLAS-CONF-2011-092

Lifetime fit results: BY

> A e B A T 4 1 I I I I I I I I [ I I [ [ I I I |
%‘000__ ATLAS Preliminary * Data 7 8 10 - | | -
Q \s=7TeV — Total Fit B N
oL TV N ] QN C e Data -
_.\@ 800_ J-Ldt—40 pb Background S B . Total Fit |
S ~ I ! Signal i
T 2 103 A e Non-prompt J/y Background _|
_________________________________________________ 210l T ey catans
400/ ] LI i ’ ]
I i - H R ATLAS Preliminary -
200 - 2L 5 \'s=7TeV _
i ] 10 - JLdt=4Opb'1 3
o L T - N ]
05500 5250 5300 5350 - .
B, Mass [MeV] i |
10E E
my =(5279.0 £ 0.8)MeV : E

o, =(343+0.9)MeV -

[ T I R T W NN TR T N AT TN ML B

L T2 4 6 8 o

B, Proper Decay Time [ps]

T, =(1.51£0.04 £0.04) ps

Good agreement with PDG
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ATLAS-CONF-2011-092

Lifetime fit results: B
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Good agreement with PDG
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Summary and Outlook

» B physics in ATLAS is mostly based on muon triggers
» Heavy-flavor signals (D, D*, Ds etc.) encouraging

» We will be competitive in the long run:

2 fb! from LHCDb will be integrated when ATLAS will have
collected 10 fb"!

ATLAS will make a valuable contribution to 3,

» On-track for CPV measurements, we have successfully
assessed our performance in terms of mass and proper-
time reconstruction

» Looking forward to many more fb-! of integrated
luminosity!

15 Alessandro Cerri, EPS2011 July 21,201 |



