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Red: Muon chambers
A lot of Iron ! - > Compact Muon Solenoid
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The Muon system has to:

Provideindependent muon trackingo improve
muon reconstruction, especially at high momenta

Provide a robust, redundant, independent
Levetl triggerfor muons, apply thresholds

IN muon momentum at trigger level, and perform
BX identification.
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Barrel: Drift-Tubes (DT), Resistive-Plate-Chambers (RPC)

End-Caps: Cathode-Strip-Chambers (CSC), Resistive-Plate-Chambers (RPC)
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B-Field and rate conditions in the Muon System

» Barrel Region B-field [Tesla] #
= DTs & s
* low, B-field
* low muon rate R(u) < 1Hz/cm?
* negligible neutron induced background

* Endcap Region
’ s & s
* strong, non-uniform
B-field (upto~3.5T)
* high muon rate 2
R(p) s 1000 Hz/ecm?

* v and neutron indu-
: ced background rate
/L L/ stpgfepridudiipg ol = comparable to muon

A rate
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Muon Detector Constraints

Barrel: Particle rate ~ 1-10 Hz/cm?
Low magnetic field

End-Caps: Particle Rate ~ 100-1000 Hz/cm?
High and non-uniform magnetic field

Muon Trigger: BX identification and trigger on single and multi-muons
from ~ few GeV to 100 GeV with well defined p, threshold

Momentum Resolution: % Stand alone

dpi/p;s =8 -15% atp;=10 GeV

dp/p;=20-40% atp, =1 TeV
» Global

dp/p:=1-1.5% atp; =10 GeV

dp/p; =6- 17% atp, =1TeV

Correct Charge Assignment: up to 7 TeV



Muon Trigger Requirements

AGeometrical coverage up to h=2.4
A28 BX Latency = 3.2 ns
Ao Dead-time allowed: every BX must be processed

AOutput Rate: ~ 30 KHz - > reduction factor > 103
AGhost Rate < 0.5 %

Ao, threshold should be set in the range ~ 4 - 50 GeV



The Drift-Tubes (DT)

Vi~ 55 mMm/ns -> Max drift time ~380 ns
Single wire resolution ~ 250 mm

Local reconstruction (r-f) ~ 100 nm
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