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Overview of the CSC trigger system
Sector Receiver (WBS: 3.1.1.2)

Sector Processor (WBS: 3.1.1.3, 3.1.1.4)

Backplane (WBS: 3.1.1.7)

Muon Sorter (WBS: 3.1.1.15)

Schedule
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Muon Track-FindingMuon TrackMuon Track --FindingFinding

θ

ϕ

• Link trigger primitives into tracks
• Assign p T, ϕ, and η
• Send highest quality candidates to Global L1
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CSC Track-Finder RequirementsCSC TrackCSC Track --Finder RequirementsFinder Requirements

High Efficiency
Low Trigger Rate: 

• Single muon rate < several kHz at L = 1034cm-2 s-1

Resolution: σPt / Pt  = 20%    
• Requires η information (non-uniform B-field)
• Requires ≥3 CSC stations

Multi-muon Identification:
• ≤ 3 muons per 60° sector
• ≤ 4 muons total for both endcaps

Programmable
Minimal latency
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Separation of DT/CSC CoverageSeparation of DT/CSC CoverageSeparation of DT/CSC Coverage

• Hard boundary 
defined η=1.04

• Separate Track-
Finders 
optimized for 
each system

• Information 
shared across 
boundary for 
maximum 
efficiency

• Agreement with 
Vienna reached 
on DT/CSC  
interface Feb’00

Slow simulation of CMS detector in GEANT 3.21
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3.1.1.2 3.1.1.3,
3.1.1.4

3.1.1.153.1.1.1WBS:
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Sector Receiver FunctionalitySector Receiver FunctionalitySector Receiver Functionality

1. Receive 6 µ segments via 12 optical links 
from 2 Muon Port Cards
• Require 3 Sector Receivers for one 60°

sector
2. Synchronize the data
3. Reformat the data into track segment 

variables
• LCT bit pattern → η, ϕ, ϕb, ...

4. Apply corrections for alignment
5. Communicate to Sector Processor via 

custom backplane (Channel Link)
6. Fan out ME1/3 µ segments to DT Track-

Finder

} via LUTs

U
C

L
A

3.1.1.2
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Sector Receiver LogicSector Receiver LogicSector Receiver Logic
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Sector ReceiverSector ReceiverSector Receiver

• Fell behind schedule after postdoc departure.

• Personnel added in December/January:
• Robert Cousins, physicist, 50% time
• Vladislav Sedov, electronics engineer, 90% time 

(10% residual work on ALCT board)
• Also using paid consultant for some FPGA work

(UCLA CS Ph.D. candidate)

• Schematics now well underway.

• Long-lead-time parts ordered.

• Layout planned by beginning of May.

• Plan to be ready for summer Track Finder test.

U
C

L
A

3.1.1.2
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Sector Processor FunctionalitySector Processor FunctionalitySector Processor Functionality

1. Accumulate track segments for possibly 
more than one B.X.

2. Extrapolate in 3D from one station to another 
for all possible track segment combinations

3. Assemble tracks from extrapolation results
4. Select best 3 tracks and cancel ghosts
5. Assign track parameters: p T, ϕ, η, quality

New since last Review:

• Combined DT/CSC overlap region onto same board
as CSC-only region  (add MB1–ME2 extrap.)

• Improved P T assignment technique

• Ghost-busting when 2 muons enter 
1 CSC chamber (try all combinations)

ϕ 1 ϕ 2

η 1

η 2
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3.1.1.3, 
3.1.1.4
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SP Prototype LayoutSP Prototype LayoutSP Prototype Layout
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complete
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Prototype Crate LayoutPrototype Crate LayoutPrototype Crate Layout

One sector is 
half of Track -
Finder crate

SPSRSR SR CCB

Six crates for 
entire system

Fully routed 
for summer 
tests
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Smaller 
prototype 
tested already

3.1.1.7


