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Exceptional result!!
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The ATLAS Detector
Toroid (~ 0.5T in barrel; ~1T end-cap)
2T solenoid 
7000 tons (~ tour Eiffel )
3000 km of  cables ( more than Geneva - Cairo !!)
88 Million channels
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Hector Berlioz, “Les Troyens”, opera in five acts
Valencia, Palau de les Arts Reina Sofia, 31 October -12 November 2009  
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Muon Spectrometer



The ATLAS Muon Spectrometer
• The ATLAS muon spectrometer (MS):

• Air-core toroid magnetic field:

• Covers up to |η|=2.7

• Triggers on muons (single and di-muon)

• Standalone operation + extrap. to vertex

• Combined mode with ID
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How muons are detected:

• filtering provided by the 
calorimeters

• tracking in B field for momentum

• measurement matching with Inner 
Detector (ID) to improve resolution 
and vertex capabilities
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Detector status• Generally running with
• active readout channels: 97%

• Disconnected Gas Gaps
• 47 (out of  3592) gaps disconnected from HV, 

mostly on BOL chambers (broken gas inlets)
• 23 gaps on HV Recovery channels

• Constant Repairing Activities
• Repaired and reconnected 32 broken gas 

inlets, (2 are still in progress)
• 128 pairs of  the input/output mass-flow 

meters re-calibrated all on all 5 distribution 
rack

• On the rack 63 (sectors 1 and 9) were 
changed the capillaries (input impedance) 
•  to equalize easier the flows in each line/

chamber 
• avoid big correlation of  the flow if  one 

chamber in the line gets a leak
9R. De Asmundis, G. Sehniaidze



Online Monitoring
• Still in progress to cope new requirements:

• Need to find synchronization problem that can appear (and 
disappear) during a run.

• More dynamic view of  the online status of  trigger and detector. 

V. Canale, M. della Pietra, M/ Sanchez



Time Resolution
• Data sample not used in calibration. Calibration + unfolding signal 

propagation along readout strips

•
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LowPt Time Resolution

16-Nov-2011 G.C. & S.S.: RPC in MC11 and RPC Timing Off-line Calibration 

Data sample not used in  calibration. 
Calibration + unfolding signal propagation 
along readout strips

MC unfolded for signal 
propagation along strip

Fit = Gausssian + power law right tail
+ power law left tail

RESOLUTION FROM 4.5 
ns (135cm) to 2 ns (60cm)

Conventional 100 ns shift
included

3/12

HighPt Time Resolution

16-Nov-2011 G.C. & S.S.: RPC in MC11 and RPC Timing Off-line Calibration 

Data sample not used in  calibration. 
Calibration + unfolding signal propagation 
along readout strips

MC unfolded for signal 
propagation along strip

RESOLUTION FROM 4.5 ns (135 cm) to 2 ns (60cm)

4/12



Panel Efficiency
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RPC efficiency in MC11

The measured efficiency in MC11 are not 
the one expected.

The efficiency in CoolDB for MC11 are the 
one expected

RPC efficiency in MC are measured from data for each readout panel (about 8k), 
stored in COOLDB and used by the RPCDigitizationTool.cxx . 

mc11_7TeV.106047.
PythiaZmumu_no_filter.recon.
ESD.e815_s1272_s1274_r2730.

- Mc10
•data10

Compare with 2010

NB: The efficiencies are measured on data 
and on MC with RPC off-line monitoring

The closure
test failed in 
2011 but not
in 2010

16-Nov-2011 G.C. & S.S.: RPC in MC11 and RPC Timing Off-line Calibration 5/12



Cavern Background
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Muon Trigger 15



ATLAS Napoli nel Trigger
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• ATLAS L1 Coordinator:
• D. della Volpe

• TDAQ Steering Group

• Muon Steering Group

• Detector Maintenance:
• R. De Asmundis, G. Sekhniaidze

• L1 Muon Barrel Operation:
• D. della Volpe, M. Della Pietra, P. Iengo, V. Izzo

• L1 Muon Online Monitoring & Data Quality
• V. Canale, M. Della Pietra, A. Sanchez

• L1 Muon Performance:
• F. Conventi, E. Musto, N. Calace, D. della Volpe, E. 

Rossi*, A. Sanchez



The ATLAS Trigger

We need to select this ...

17



The ATLAS Trigger

6

ATLAS Trigger: the Problem

 At design luminosity of 1034, we have 25 
events per 25ns
– I write it that way because a trigger selects 
crossings – not events

 ATLAS can afford to write ~200 Hz to tape

We need to be able 
to select this…

From
this

(output rate is 5 x 10-6

of the input rate)

We need to select this ...

out of  these ... every 25 ns !! 17



The ATLAS Trigger
To reduce the amount of data to write to disk 
and of unnecessary data transfer 

 “Region of Interest” mechanism

 Three -level Trigger Architecture

LVL1 (100 kHz): Hardware 

LVL2 (4 kHz): Software on reduced 
granularity (regions of interest) 

EF (≈300 Hz): Based on Offline 
Reconstruction Full Granularity 

17



Level 1 � 2.5 µs
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To Tier-0
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The ATLAS Trigger
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The ATLAS Trigger
EM ROI

Level1:
Region of Interest is 

found and position in 
EM calorimeter is 
passed to Level 2
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The ATLAS Trigger
EM ROI

Level1:
Region of Interest is 

found and position in 
EM calorimeter is 
passed to Level 2

match?

L2 calorim.

L2 tracking

cluster?

track?

Level 2 
runs fast reconstruction 

algorithms within RoI
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The ATLAS Trigger
EM ROI

Level1:
Region of Interest is 

found and position in 
EM calorimeter is 
passed to Level 2

match?

L2 calorim.

L2 tracking

cluster?

track?

Level 2 
runs fast reconstruction 

algorithms within RoI

Event Filter
Offline reconstruction 

algorithms 
• Refined alignment and 

calibration

E.F.calorim.

E.F.tracking

track?

e/γ OK?

e/γ reconst.
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Trigger operations
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75 kHz

4 kHz

300 Hz



L1 Muon trigger Performance

20

• Z⇒µµ Tag & probe 

• Trigger efficiency at nominal (80% 
coverage)

• Slightly different coverage between 
Low and High pT ~7-8%

Biglietti, M ; D. della Volpe

⌘

'

pT [GeV ]

https://cdsweb.cern.ch/search?f=author&p=Biglietti%2C%20M&ln=en
https://cdsweb.cern.ch/search?f=author&p=Biglietti%2C%20M&ln=en


The Pile-up Challenge

A potential issue for: 
Trigger

Lepton Isolation, 

Vertexing, 

CPU time/event size, 

Jet Energy Scale/Resolution,

ET miss. 

A candidate Z ->µµ decay with 20 vertices.

21



• Optimal performance also with a pile -up up to 30

Pile-up dependance 
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Special High pile-up runSpecial High pile-up run
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Pile-up (IN)-dependence
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Biglietti, M ; D. della Volpe

pT [GeV ]

pT [GeV ]

https://cdsweb.cern.ch/search?f=author&p=Biglietti%2C%20M&ln=en
https://cdsweb.cern.ch/search?f=author&p=Biglietti%2C%20M&ln=en


Bunch spacing dependance

24

Barrel

End-Cap



Bunch spacing dependance
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• There is a photon/neutron 
component of  background which is 
time  correlated with BC, 

• when particles hit the beam pipe 
around |z|=6.8m, their interaction 
products can go out an unshielded 
channel and hit the barrel chambers

• A new Shield is going to be 
installed during this winter 
shutdown

Data η~1 Data η~0

MC η~1



Di-muon trigger for b-physics
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RoI
µ

search region

µEF

Non Topological (1 L1 RoI)

1 L1 Muon + 1 EF Muon 

P EF _mu4_ Jpsimumu( ) =
P EF _mu4( )P EF _mu4_ Jpsimumu | EF _mu4( )

P EF _mu4 | EF _mu4_ Jpsimumu( )

J/psi tag & probe

from MC - too high 
prescaled in data

Event passing EF_mu4_Jpsimumu && EF_mu4

Event passing EF_mu4

RoI

RoI

µ

µ

Topological (2 L1 RoI)

L1 di-muon trigger   



Non topological trigger

• J/psi Tag & Probe - 

• 2010 Data 38 pb-1

• Efficiency: 

• 78.7 ± 0.5 (%) Data

• 78.6 ± 0.3 (%) MC

27F. Conventi, M. Biglietti, A.Picazio, D. Della Volpe, E. Rossi, A.Sanchez
�R

⌘



Topological

• J/psi Tag & Probe - 2011 Data 1.25 fb−1

• Not optimal for J/psi

• Better performance with more massive resonance 
(Bs) less boosted

• The statistical uncertainty is dominated by the 
large prescale factor applied on the EF_mu4 
trigger item.

28M. Biglietti, N. Calace, F. Conventi, A. Picazio, E. Rossi�R

⌘



Napoli Il tier-2
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Napoli
20 %

Napoli è il 6° dei Tier-2 di 
ATLAS nei job di Analisi

Napoli é stato il 3° 
Tier-2 nell’estate

1500 Core
1PB di Storage



ATLAS Computing - Napoli Tier-2
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100%80%

71%

20%

9%

Number of  Successful and Failed jobs

Analysis
Production

Test

Successful Failed Aborted Cancelled

C. Di Donato, 
A. Doria, 
 - Responsabile del Tier-2
L. Merola,
G. Russo

G. Carlino 
- Resp Naz. del Calcolo di ATLAS
- Chair del Computing Speakers 
Committee



Tier-2 Usage
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Nr. of  Processed MEvts 

74.77 %

24.41 %

Analysis

Ev Gen



ZZ(⇤) ! µµµµ
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Siamo pronti a triggerarne molte altre.....


