Reference Timing for FP420
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Thereferencetime, given by alocal (to FP420) “clock” must
(a) havenodifferential jitter (at few pslevel) between L and R stations

(b) becalibrate-able dz,
d-TDC
Mike Albrow Picosecond Timing Workshop ~ UTA (April 2006)




A possible scheme:
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Tell wherep isw.r.t. bunch centroid. (few mm/70mm)
Fine correction on p_incident. Compare with sum time from tE +tW
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Learn from space physics?

Station de
télémétrie laser

TIME TRANSFER BY LASER LINK T2L.2

Muriel Ravet(1), Etienne Samain(1). Robert Dalla(1). Patrick Aubry(2). Jean Marie Torre(1).
Jocelyn Paris( 1), Jean Frangois Mangin( 1), Grégoire Martinot Lagarde(1)

(NOCA _2130 Route de 'Observatoire, 06460 Caussols, FRANCE (2)CNES. 18 Avenue
Edouvard Belin. 31401 Toulouse, FRANCE

clienne.samain obs-azur.fr

The T2L2 experiment allows the synchronisation of remote clocks on Earth, and the monitoring
of a satellite clock, with a time stability of the order of | ps over 1000s and a time accuracy better
than 100 ps. The principle 1s based on the propagation of light pulses between the clocks to
synchronise.  The ground segment is a satellite laser ranging station with a special
instrumentation able to time light pulses accurately as compared to the ground clock to
synchronize. The satellite payload comprises an optical package, and a time tagging unit
connected to the space clock.
elements :

A detection unit based on an avalanche photo-diode working in a Geiger mode.

A time tagging unit able to time the photo-diode output in the satellite clock time scale

with a precision better than 3 ps.

A high index corner cube ( 100mm diameter) having a large field of view.
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Assuming jitter problem solved,
Calibrate with real DPE events.

Want low-ish Lum, enough single interactions L <~5x10%cm™s™
(maybe want a special low-L bunch crossing later)

Trigger on two forward rap gaps - needs better coverage 6.5<|7|<9.5
plus central state (could be dijets, or just X E. )

Z, (timing)
“Know” central vertex and Z, .
Ambiguities give much background ..”‘ Z, (vertex)
if do not select singleinteractions. R
Could require (e.q.): M 2
GiGr > f
S
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- We must have a good reference signal free of jitter between
E and W stations. Thisis as important as the detectors themsel ves.
Temperature control? Return path control ?

- To use 220m stations together with 420m, these need timing too.
—> Position of interaction in bunch: tight (?) correlation with position
In time of p wrt bunch center at 420,

because no RF cavities intervene.

—> Need to discuss with LHC RF/clock experts.
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