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CMS-TOTEM Proton Precision Spectrometer
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CMS-TOTEM Precision Proton Spectrometer

The CMS-TOTEM Precision Proton Spectrometer (CT-PPS) allows the measurement of proton trajectories in the very

forward regions on both sides of CMS in standard LHC running conditions, taking advantage of the machine
magnets to bend the protons
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Online Luminosity 2017

Starting from CMS-online Luminosity measurements, it is possible to measure the fraction collected with RPs inserted
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CMS & TOTEM Tracking Detectors

6 Roman Pots per arm are equipped with Tracking Detectors: 5 Strip Detectors, 1 Pixel Detector

CT-PPS Strip SEC45 210F_tp
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CT-PPS Pixel Detectors: installation

One tracking station per side was installed in the Roman pots along the LHC at the end of March

Each station has:
5 3x2 modules

1 2x2 module
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Hit Distribution in the Timing Detector

The geometry of the timing detector was optimized to have a uniform occupancy and a good spatial
precision with a limited number of channels
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Tomography of the Timing Detector

Track distribution in the strip detectors when there is an hit in one channel of the timing detector

CT-PPS Diamond Timing Detector

CT-PPS Strip Tracking Detector

Tomography is imaging by sections or
sectioning, through the use of any kind
of penetrating wave.
en.wikipedia.org/wiki/Tomography
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https://en.wikipedia.org/wiki/Tomography

Track reconstruction of Timing Detectors

The horizontal position of the reconstructed tracks in the Timing Detector can be correlated with the tracks

reconstructed in the Pixel Detector
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Precision Clock System

Timing detector were operated in three different clock configurations

e Internal Clock (LHCC clock from CCUM + Precision PLL on the

front-end board)

* RF Clock (locks the two arms but absolutely tied to one arm
internal clock)

[TS2]

» Optical Clock (absolute, taken from the Beam 1 CMS source

and sent from counting cavern to the two arms very precisely)

the two arms are not precisely tied

the two arms are precisely in sync but the
phase with respect to CMS is not under control

phase under direct control and measurable
difference between arm

The stability of the clocks can be checked during the entire fill (not limited by the precision of the detectors):

absolute measurement of the Time of Arrival (ToA) with respect to the clock edge of all the

protons in one Lumisection and use the mean as time tag
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HPTDC performance, using precision (optical) clock

Thanks to the optical clock system, it is possible to introduce a precisely controlled delay that can be used

to check HPTDC linearity
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Low pile-up data

Using low pile-up data it is possible to correlate the time of arrival of the two protons in CT-PPS
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Selections:

 Pileup~0.8

» RF precision clock

« single vertex reconstructed in CMS,

» single track reconstructed in CT-PPS Pixel Detector

« all CT-PPS Diamond planes with a single hit

« total mass of CMS particle flow objects reconstructed in
each event greater then 320 and less then 1500 GeV

(double arm acceptance region of CT-PPS)

o ~ 80 ps compatible with a time precision of 57 ps per arm

More statistics collected in the
recent low-pileup runs....

Longitudinal position of the vertex

reconstructed by CMS
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Outline

All CT-PPS detectors working properly: Silicon Strips, Silicon 3D Pixel, Diamonds, UFSDs
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CT-PPS timing and pixel detector status
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CT-PPS Pixel Detectors: tracks

Tracks require at least 3 planes, therefore no problem after shifting 3 planes
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