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1= Data taking efficiency
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Day in 2010

Early program

Understanding the detector 149 pp

performance using well End of 2010
understood b and c o
processes. End of 2011
Measurement of

10 b2

production cross sections

for B-hadrons, J/y and Y to
test QCD predictions for pp 10
collisions at the LHC.

v

ATLAS B-physics program

Validation of tracking/trigger performance
and alignment, data quality monitoring
with J/y and Y

Continuing performance studies:
measurements of pp—=>J/y, bb2>J/v and
B*—>J/wK* cross sections

Collect larger numbers of the main B
decays; start to contribute to world
averages on B-hadron (B*, B,, B_, A,)
properties; Onia polarization study; start
to set limits on rare decay branching ratios

Searches for BSM CP-violation in weak
decays of B mesons; rare decay searches;
A, polarization study
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ATLAS detector 1

e A general purpose detector
at the LHC.

e Complement the B-physics
program of the dedicated
LHCb experiment.
e ATLASand CMS:0<|y|<2.4 25m
e LHCb:2<y<4.5 v

* Inner Detector : |n|<2.5, 2-Tesla Solenoid magnet
e Si Pixels, Si Strips, Transition Radiation Detector

e Precise tracking, vertexing, e/m separation
* G,/p;~3.4x10* p; [GeV] + 0.015

* Muon Spectrometer : |n|<2.7, Air-core toroid magnets

e Gas-based muon chambers

e Muon trigger and measurement with momentum resolution<10% up to
p~1lTeV.
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ATLAS trigger

Interaction rate lat‘“‘I‘“‘--‘-
~1 GHz CALO MUON TRACKING
Levell : hardware trigger from muon, e iy - Z_T
i P : ot triccir(L omorics Sps
calorimeter and minimum bias scintillator |
. . G) Rols !
Level2 : software trigger to confirm Levell— 80 e [y [
trigger decision E 1 __ = e;ld Out Links (ROLs)
. . . T wswenio[L2SV] |E0E] (ROE] [RGB ke 0w Syems 10ms
Event Filter : perform event selection using L_ TR
more complex algorithms L L.
HIT R-Tricoearc are fiill ccan tricoor cinole L ‘
Ikl w [ | I66\_I G Ul C TUIl ogvadliil Ll IBB\_I’ 11 I6|\.— _ .ED I SFIS |Sllh|“ilrl'[1|llpll'| 15((
muon trigger and di-muon trigger. . [
gg g’g t.\:\"lll ll:llzl.ll:l{ |
M(up)<13GeV to cover J/wy, v/, Y2 up, rare e e N
S Sub Farm Output
Bsdeuur B%XSMM SR
Trigger menu evolves with luminosity.
Well-understood triggers are used for
physics analysis.
L1 MU
L1 MU

Muon or Track

Full scan trigger Single muon trigger
with one L1 muon with one L1 muon

Di-muon trigger
with two L1 muons
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Muon reconstruction

e Inner Detector tracking for momentum measurement
e Muon Spectrometer for muon identification and triggering

 Muons are reconstructed either fully or partially, “combined”
or “tagged”.

Muon Spectrometer Calorimeters Inner Detector
Combmed muon Combined muons have an ID track

matched to an MS track and refitted
through the detector to give the
best measurement.

O =] At least one muon in a pair must be

combined in the selection of J/y.

Tagged muon

{ ] Tagged muons are ID tracks matched
(u

to muon segments when
extrapolated to the MS. Such muons

O h§||| O generally have low momentum.




http://atlas.ch

A J/w%uu candidate in a 7-TeV coII|S|on
J/psi -> pp candidate in 7 TeV coﬂrsu}ns- M aSS_3 . 1G eV

Inv. Mass=3.1GaV

Pip+) = 28 GeV, n=0.93
Plu-) = 15 GeV, n=0.95




* The coefficients, Aq, A, and Ay, are related
to the spin density matrlx elements of the
J/y spin wave function.

* Five s;l J/allgnmenlt scgna'rAlBLO

arXiv:1006.2738

considered o 1
— Flat distribution: A=A, = Lo, = 0 /‘ >,
— Longitudinal: Ag =-1, A, = Ag, = 0 (Ay=1, A,=A =0) ]z
— Transverse:

* ho=+1, ky = Aoy =0 (A,=1, Aj=A;=0) B =

.k-+1k-+1 Moy =0 (A=A, Ay O)/ o
o Do =+1, x = -1, Aoy = 0 (A,=-A,, A,=0)
e Polarization is expected to depend on

production models. \ /) .



