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The large quarkonia production cross sections allow 
resonances to be observed with a few pb-1

Given the Standard Model predictions, ATLAS is expected to 
detect:

• J/Y  + ≈ 500/ pb-1 , at  √s = 900 GeV 
• J/Y  + ≈ 6000/ pb-1 , at  √s = 7 TeV

These clear signatures will allow to study 
Muon Spectrometer performance,

like trigger and reconstruction efficiency 

Understand and commission trigger and detectors

Study trigger and muon offline reconstruction efficiencies and performance

Perform physic measurements involving muon decay channels

The JPsiIt Tool has been created with the aim to dump into a commonroot ntuple useful information to:

EVENT INFORMATION 

Run Number, Event Number, Luminosity Block

MONTE CARLO TRUTH

Kinematics, Production, Vertexing,

Parameter extrapolation from Interaction Point to

Muon Spectrometer

MUON OFFLINE RECONSTRUCTION

Kinematics, Isolation energy, Track

parameters & quality, Number of Hits on 

track in Muon Spectrometer detectors

(MDT, CSC, RPC, TGC) 

INNER DETECTOR TRACKS

Kinematics, Number of Hits on 

Subdetectors (Pixel, SCT, TRT),

Parameter extrapolation from Interaction

Point to Muon Spectrometer

TRIGGER

Trigger menus, L1, L2 & EF objects, Sector Logics, Coincidence Hits, Timing

Minimum Bias data at √s = 900GeV (LHC Run 2009): 
comparison with PYTHIA MonteCarlo

Combined
muon pseudorapidity

pT (GeV/c)

Combined
muon polar angle

f (rad)

Barrel
|η|<1.05

η

EndCaps
|η|>1.05

• 3 layers of Silicon Pixel with 12 m Rf

resolution
• 4 Barrel + 2x9 EndCap Slicon micro-strip layers
• Transition Radiation Tracker with electron 
identification capability
• On average 3+4+36 hits per track
• Full f coverage and |h| < 2.5

INNER TRACKING DETECTOR

Combined
muon polar angle

Combined
muon transverse momentum

LHC interaction rate ≈1GHz

2 KHz

200 Hz

100 KHz

Latency: L1 = 2.5 μs; L2 = 10 ms; Event Filter = 2 s

The
ATLAS TRIGGER 

is organized into three levels 
(L1 hardware, L2 & EF software),  

and is capable to reduce
LHC interaction rate by a factor 

of approximately 107

Event Size ~1MB
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TRUTH: J/Ψ dimuons
transverse momentum

Low pT vs. High pT muons

pT>2.5GeV/c

|η|<2.5

ALL

J/Ψ

MonteCarlo

PYTHIA direct J/Ψ sample at √s = 10 TeV

pT>2.5GeV/c

|η|<2.5

Opposite

Sign

pT1>4GeV/c , 

pT1>4GeV/c

|η|<2.5

pT (GeV/c)

Mll (GeV/c2)

E
ff

ic
ie

n
c

y

Transverse momentum reconstruction
efficiency
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Truth: muons pseudorapidity
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Dimuons: 
reconstructed Invariant Mass

ALL reconstructed

muon tracks are

matched to muons

from J/Ψ decays
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Hadronic:
Iron/Scintillor Tiles

σ/E ≈ 50%/√E(GeV) ⊕ 3%

CALORIMETERS

EM:
High-granularity Lead-

Liquid Argon
σ/E ≈ 10%/√E(GeV) ⊕

0.7%

MDT:
1200 Drift-Tube 

Chambers
2 multi-layers on a 

support structure, each  
built out of three to four 
layers of drift tubes in a 

tight package.
σX=80μm σ/pT ≈ 10% 

(for pT = 1 TeV/c)

RPC:
Two couples of isolated RPC 

detector layers realizing 
independent Faraday cages 

enclose MDTs in MS 
stations. 

σT≈ 1-2 ns; σX≈ cm
High efficiency ~ 97 % even  
to high flux rates~ 1kHz/cm2

TGC:
Multiwire Chambers with
very small gap, running in 

saturated mode, with
resistive cathodes

σT ≈ 2-3 ns

MUON SPECTROMETER

The ATLAS detector
was designed  to perform a large spectrum of physics measurements
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