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Tracker Tracker hermeticityhermeticity (1)(1)

Start  Start  After 10h After 10h 
of coastof coast

With RF phase jitter: displacement of 140 With RF phase jitter: displacement of 140 ps ps on on 
each sideeach side
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Tracker Tracker hermeticityhermeticity (2)(2)
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Tracker Tracker hermeticityhermeticity (3)(3)



June 2002June 2002 CMS General Meeting    Gigi RolandiCMS General Meeting    Gigi Rolandi
26

Tracker Tracker hermeticityhermeticity (4)(4)
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Tracker Tracker hermeticityhermeticity (5)(5)
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Requirements on Bunch Structure Data

for CMS Synchronization

J. Varela

LIP-Lisbon & CERN
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Algorithms for BC identification

The absolute synchronization of the data (trigger links and DAQ pipelines) is based on
the identification of the LHC bunch structure

Histograms of the bunch crossing number for physics events show the gaps of the
LHC beam structure

119 MISSING BUNCHES

1 2 3 4

  88.924 µs  

 72 BUNCHES
25 ns DISTANT

 8 MISSING BUNCHES

 38 MISSING BUNCHES

Bunch 0 Bunch 3563

39 MISSING BUNCHES

3564={[(72b+8e)x3 + 30e]x 2 + [(72b + 8e) x 4 + 31e]} x 3   +  {[(72b + 8e) x 3 + 30e] x 3 + 81e}

In some cases, the histograms
are incremented at LHC
frequency using dedicated
Synchronization circuits in the
readout and trigger boards

Special beam conditions at
start-up (bunches every 75ns)
will be very helpful
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Bunch Structure Correlation Function

Correlation function between detector data and luminosity data:

Define D=C(0)-C(1), the difference between the correlation function at right synchronization and
one bunch crossing off:

D~Nt*(Nb-Ne)*(Lb-Le)

where:

Lb – average luminosity of bunches with beam

Le – average luminosity of empty bunches (ghosts)

Nb – average number of events in bunches with beam

Ne – average number of events in empty bunches

Nt – number of transitions bean/no beam in the LHC structure

C N Li
i

i( )τ τ= •∑ +
where:

Ni – number of events in bunch crossing i

Li – luminosity in bunch crossing i
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Precision Requirements

The precision on the variable D quatifies the precision of the synchronization method

CMS histograming data:

aiming at 1% precision on Nb, in 1 sec aquisition time

Requirements on luminosity data:

1% precision on Lb (bunch crossing luminosity),

in 1 sec (or less) measuring interval (~11k measurements)
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Sampling Frequency

One measurement:

16 kBytes  (4k bunches x 2 beams x 2 bytes)

Assume sampling frequency 1 Hz:

data rate  16 kBytes/s      OK

data volume in 12h  700 Mbyte OK



Meeting on Signal Exchanges with LHC Machine, CERN, 18 June 2002                                                                    J. Varela

Requirements Summary

Measurement of individual bunch crossing luminosity:    Li

Sampling frequency:    1Hz

Precision of individual bunch luminosity:    1%
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“Fine-grain” time spectrum““Fine-grainFine-grain”” time spectrum time spectrum

Request for sub-ns-scale time spectrum
of each bunch
• Whatever scale is available with

resolution < 1 ns

• Request spectrum delivery once per minute

• Provided in addition to the 1 Hz of integrated
bunch luminosity

Uses:
• Identification of Satellite bunches

• Diagnosis of synchronization problems.
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Absolute Time TaggingAbsolute Time TaggingAbsolute Time Tagging

Request that LHC information have absolute
GPS time tag

Request that Experiments have absolute
GPS time tag

• Antenna for connection to GPS or a GPS signal
feed from a central source

• Problem with access to signals underground

Is there an existing solution?
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Use of LHC RF pickupsUse of LHC RF pickupsUse of LHC RF pickups

Separate Quadrant Readout
• Can they reliably predict position at I.P.?

Readout Electronics
• Query to M.G. as to available electronics and

applicability for adoption by LHC experiments

• What signals are produced with what quality?

• Request for technical liaison btw. M.G. and LHC
experiments concerning use of pickup detectors,
amplifiers and signal processing.


