
CMS Tracker Links

● Link overview/reminder
● Link monitoring tools
● Status update
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CMS Tracker Link overview
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Control "Ring"
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Readout SystemReadout System
INL 1%

SpNR 48 dB

BWtyp 70 MHz

Gain 0.8 V/V

~40000 Fibres~40000 Fibres

Control SystemControl System
Data-Rate 80Mb/s

BER 10-12

~2500 Fibres~2500 Fibres

Length: 40-65m
Low Mass & Volume

Non-Magnetic

Radiation Resistant



Link Monitoring tools
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● Based upon system commissioning/calibration
● Setup of analogue readout link operating point (infrequent)
● Measure/track laser threshold
● Measure/track link gain (~ laser slope efficiency changes)
● Measure noise

● “Spy channel” event-by-event monitoring (quasi-online)
● Measure signal and noise amplitudes
● Track deterioration

● Independent
● Fibre loopback inside Tracker
● Monitor level of returned light 
● Measure losses over time

● No monitoring of digital links at present
● Handled by hand when control ring fails



Trending from calibration runs

● Using data from periodic calibration runs
● Taken typically when there was some change is environment (e.g. 

change in coolant temperature)

● Tools for mining/viewing/analysis still under 
development
● Similar needs for detector performance monitoring
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Spy channel data
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Spy vs. (re-)commissioning

● Spychannel allows shorter term trending (e.g. over one 
DAQ run)

● Commissioning routine run infrequently
● Both calculate link gain in similar way
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Trend

(s)

Spread depends on 
physical location

Still under investigation

Analysis & plots by M. Carcadi (IPHC, Strasbourg)



Dead Channels

● No change since March 2010 update by Karl Gill
● Analogue readout system
● Very few bad channels. System well optimised with respect to link margins/

set points

● Digital control system
● 99.6% operational links (3 failures)
● Some new suspects, but appear to be due to electrical failures in the control 

ring
● Better analysis/procedure for diagnosis under development
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Summary, Conclusions, Future

● Link systems functioning well
● Analogue Link monitoring tools are maturing
● Synergy with monitoring other detector parameters
● Temperature, leakage currents, HV

● Still lots to understand
● Methods and analysis
● Sensitivity and errors

● Digital link monitoring tools still under development
● All “offline” right now, require intervention on the physical link

● Getting ready to observe radiation-induced changes in 
long running this year
● Subject to obtaining the required sensitivity
● Understanding temperature effects
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