
Detectors at LHC

CMS



Detector Guidelines
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Go for:

Excellent muon tracking

Excellent e.m. calorimetry

Vertexing

Large acceptance

High momentum/energy resolution

High vertex resolution

Case study:

Muon, Tracking & EM Calorimetry in CMS
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Magnetic Analysis & Accuracy - I

Motion of a charged particle in a  uniform magnetic field: Cylindrical helix coaxial to B
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Magnetic Analysis & Accuracy - II
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Take 3 measured points, with single point accuracy 
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Magnetic Analysis & Accuracy - III
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Does not include many additional factors Quite optimistic..
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Magnetic Analysis & Accuracy - IV
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CMS mag field: SC Solenoid



Muon Spectrometer - I
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CMS return yoke & external tracking (  chambers)µ



Muon Spectrometer - II

Fall 2014E.Menichetti - Universita' di Torino

8

CMS Muon System



Muon Spectrometer - III
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Muon Spectrometer - IV
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Muon Spectrometer - V
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Muon Spectrometer - VI
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4 Muons candidate event



Tracking - I
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Tracking - II
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Tracking - III
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Green = Pixels



Tracking - IV
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Tracking - V

Fall 2014E.Menichetti - Universita' di Torino

17
Strips:
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Tracking - VI
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Effect of instantaneos luminosity:

Calibration, Efficiency



Tracking - VII
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Muon efficiency:

Vertex resolution:



Electromagnetic Calorimetry - I
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Typical performance (homogeneous):



Electromagnetic Calorimetry - II
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Typical performance (sampling):



Electromagnetic Calorimetry - III
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Electromagnetic Calorimetry - IV
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Electromagnetic Calorimetry - V
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S: Shower fluctuactions

N: Electronic noise

C: Intercalibration 



Electromagnetic Calorimetry - VI
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Time  resolution: From Z decays to electron + positron 



Electromagnetic Calorimetry - VII

Fall 2014E.Menichetti - Universita' di Torino

26


