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Why Calibrate and Commission?Why Calibrate and Commission?Why Calibrate and Commission?Why Calibrate and Commission?
Some Philosophy of ScienceSome Philosophy of ScienceSome Philosophy of ScienceSome Philosophy of Science
–– Science explains how phenomena relate to other Science explains how phenomena relate to other 

phenomena, not how phenomena relate to the phenomena, not how phenomena relate to the 
b ( d )b ( d )observer. (Bernard Lonergan)observer. (Bernard Lonergan)

–– Thus, scientific equipment must be calibrated to Thus, scientific equipment must be calibrated to 
known phenomenaknown phenomenaknown phenomenaknown phenomena

CommissioningCommissioning
A bit like knowing what soundsA bit like knowing what sounds–– A bit like knowing what sounds A bit like knowing what sounds 
your car should makeyour car should make

–– ATLAS is still trying to figure outATLAS is still trying to figure outATLAS is still trying to figure outATLAS is still trying to figure out
those soundsthose sounds
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ATLASATLASATLASATLAS
G l P D t t i LHCG l P D t t i LHCGeneral Purpose Detector in LHCGeneral Purpose Detector in LHC
–– Made to measure the energy and tracks of many different types of Made to measure the energy and tracks of many different types of 

particlesparticles
CCComponentsComponents
–– Inner DetectorsInner Detectors (Pixel (Pixel 

Detector, Semi Conductor Detector, Semi Conductor 
Tracker, Transition Tracker, Transition 
Radiation Tracker)Radiation Tracker)

–– CalorimetersCalorimeters (EM=Liquid (EM=Liquid ( q( q
Argon, Hadron=Scintillating Argon, Hadron=Scintillating 
Tile)Tile)

–– Muon SpectrometerMuon SpectrometerMuon SpectrometerMuon Spectrometer
–– Magnet SystemMagnet System (Solenoid,(Solenoid,

Toroidal)Toroidal)
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Image from Richard Teuscher



Liquid Argon CalorimeterLiquid Argon CalorimeterLiquid Argon CalorimeterLiquid Argon Calorimeter
L d i i i li h i l hL d i i i li h i l hLead initializes the particle shower Lead initializes the particle shower 
Particles Ionize ArgonParticles Ionize Argon
Charge is collected on platesCharge is collected on platesCharge is collected on plates Charge is collected on plates 
electrical signalelectrical signal
Total charge and EM shower depth Total charge and EM shower depth 
i ti l t f i id ti ti l t f i id tis proportional to energy of incident is proportional to energy of incident 
particle particle 
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Taken on my journey to see ATLAS

Image from Richard Teuscher



From Collision to ScienceFrom Collision to ScienceFrom Collision to ScienceFrom Collision to Science
Tier 1

Collision Raw Data
Tier 2

Ti 0 Fi t R t tiTier 0 First Reconstruction

ROOT
NTUPLE

Thinning: 
Root 
M

Analysis: 
Root OutliersAtlantis

Event
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MacroMacroEvent
Displays



Expected ResultsExpected Resultspp
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Latest M4 Cosmic Runs, Bin Guo, Univ. Toronto



My ResultsMy Resultsyy

Run 69373: 

x=cell energy (GeV), y=Ncells

Run 70237: 
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x=cell energy (GeV), y=Ncells



Run 69373,Event 35472Run 69373,Event 35472Run 69373,Event 35472 Run 69373,Event 35472 
Athena V. 14.0.10.9, COMCONDAthena V. 14.0.10.9, COMCOND--005005--0202
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Run 70237,Event 21901 Evolution: 1stRun 70237,Event 21901 Evolution: 1st
Athena V 14 0 10 9 COMCONDAthena V 14 0 10 9 COMCOND--004004--0101Athena V. 14.0.10.9, COMCONDAthena V. 14.0.10.9, COMCOND--004004--0101
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Run 70237,Event 21901 Evolution: 2ndRun 70237,Event 21901 Evolution: 2nd
Athena V 14 0 10 9 COMCONDAthena V 14 0 10 9 COMCOND--004004--0101Athena V. 14.0.10.9, COMCONDAthena V. 14.0.10.9, COMCOND--004004--0101
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Run 70237,Event 21901 Evolution: 3rdRun 70237,Event 21901 Evolution: 3rd
Athena V 14 1 0 4 COMCONDAthena V 14 1 0 4 COMCOND--005005--0202Athena V. 14.1.0.4, COMCONDAthena V. 14.1.0.4, COMCOND--005005--0202
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Run 70237,Event 24278 Evolution: 1stRun 70237,Event 24278 Evolution: 1st
Athena V 14 0 10 9 COMCONDAthena V 14 0 10 9 COMCOND--004004--0101Athena V. 14.0.10.9, COMCONDAthena V. 14.0.10.9, COMCOND--004004--0101
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Run 70237,Event 24278 Evolution: 2ndRun 70237,Event 24278 Evolution: 2nd
Athena V 14 1 0 4 COMCONDAthena V 14 1 0 4 COMCOND--005005--0202Athena V. 14.1.0.4, COMCONDAthena V. 14.1.0.4, COMCOND--005005--0202
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What are They?What are They?What are They?What are They?
Cosmic Muons?Cosmic Muons?

Run: 70237

Event: 21901

Run: 70237

Event: 24278

Not likely since there are no corresponding Not likely since there are no corresponding 
i ll h h id f h l ii ll h h id f h l i
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active cells on the other side of the calorimeter.active cells on the other side of the calorimeter.



What are They?What are They?yy

Analysis Technique:Analysis Technique:
Is there a common Is there a common 

denominator in the denominator in the 
hardware?hardware?

–– Electronics?Electronics?
H t Ch l?H t Ch l?Hot Channel?Hot Channel?

–– Power Supply?Power Supply?–– Power Supply?Power Supply?
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M7 LAr Shift Training; K. Copic, A. Gibson, J. Levêque



What are They?What are They?What are They?What are They?

Hardware Problems?Hardware Problems?

Much more likely Note: Most events in 70237Much more likely Note: Most events in 70237
1616

Much more likely.  Note: Most events in 70237 Much more likely.  Note: Most events in 70237 
occur in same Feed Through and Slot.occur in same Feed Through and Slot.



Project FutureProject FutureProject FutureProject Future

Bin Guo, a Univ. Toronto graduate student Bin Guo, a Univ. Toronto graduate student 
will continue collecting high energy events will continue collecting high energy events g g gyg g gy
from the LAr for further analysis.from the LAr for further analysis.

This will hopefully lead to an This will hopefully lead to an 
understanding of what is causing these understanding of what is causing these 
events.events.events.events.
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Cultural ExperiencesCultural Experiencespp
Talking to other physics students from Talking to other physics students from 
around the worldaround the world

Traveling to the various regions of Traveling to the various regions of 
Switzerland to experience the Switzerland to experience the 
–– Dining experience/foodDining experience/foodg p /g p /
–– ArchitectureArchitecture

LanguagesLanguages–– LanguagesLanguages
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Pictures!Pictures!
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Questions?Questions?
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