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Phase-2 upgrade

Phase-2 upgrade
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LHC time scale:
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Less than 10% of the LHC integrated luminosity by the
end of Run2!
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Why the Muon System? the M in CMS stands for Muon!

Probably a higgs boson decaying into 4 muons.
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Subdectors of the CMS Muon System
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Recently published Technial Design Report (TDR)
document for the Muon System

Official CERN link:
https:
//cds.cern.ch/record/2283189/files/CMS-TDR-016.pdf

Very short editor lists (4000 people in the CMS collaboration). The book will
be printed in the following months (367 pages)
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The RPC phase-2 upgrade (hight η new detectors)

RPC phase-2 upgrade (hight η new detectors)

New Link Board system: → RPC system time
resolution: from 25 ns to 1.5 ns

→ Better muon time measurement.
→ New searches for Physics BSM,
HSCPs (slow moving particles).

Extend η acceptance: from 1.8 to 2.4

→ Fully redundant CMS muon system
(Trigger & Reconstruction)
→ Possibility for Tracker + RPC
standalone Trigger
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The RPC phase-2 upgrade (hight η new detectors)

Improvement in all detector time resolution ≈ 1.5ns1

1intrinsic time resolution
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The RPC phase-2 upgrade (hight η new detectors)

Single hit time resolution improvement 25ns→ 1.5ns:

In phase-1 1 time window
per bunch-crossing ≈
25ns, limited by Link
Board system.

In phase-2 16 (4bits) time
windows per
bunch-crossing ≈ 1.5ns,
with phase-2 LB system.

phase-2 RPC will provide
the most precise single
hit time resolution in the
CMS muon system.
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The RPC phase-2 upgrade (hight η new detectors)

Muon Time measurement

To measure the muon time, all hits included in the fit are taken into account (like for instance 6
RPC hits in the barrel).
Phase-2 RPCs alone performs better (50%) than phase-1 DT+CSC combined for muon time
measurement.
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The RPC phase-2 upgrade (hight η new detectors)

But, what are HSCPs?
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The RPC phase-2 upgrade (hight η new detectors)

Experimental signatures.
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The RPC phase-2 upgrade (hight η new detectors)

Many searches ongoing in the LHC experiments
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The RPC phase-2 upgrade (hight η new detectors)

Many searches ongoing in the LHC experiments
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The RPC phase-2 upgrade (hight η new detectors)

Focus in the ToF Technique
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The RPC phase-2 upgrade (hight η new detectors)

In Phase-2 dE/dx technique drastically affected:
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The RPC phase-2 upgrade (hight η new detectors)

Search for HSCP with the ToF technique

Run-1 RPCHit BX for an HSCP
latest HSCP publication

Due to their high mass: βHSCP < 1 → “late” arrival to the muon system.

The signature of HSCP: coherent out-of-time set of hits in the muon system
If the ToF is measured the speed of the particle can be estimated for trigger or analysis.

With better time resolution the RPC-contribution can be drastically improved.
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The RPC phase-2 upgrade (hight η new detectors)

RPC-HSCP trigger strategy for phase-2

Algorithm to trigger HSCPs with the RPC ToF technique using phase-2 new LB time information.

A linear fit is not demanding in computing time and can be implemented in the Phase-2 track finders
Camilo Carrillo (MOCa) HSCPs with the RPC phase II upgrade 07/03/18 20 / 31



The RPC phase-2 upgrade (hight η new detectors)

RPC-HSCP trigger strategy for phase-2
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The RPC phase-2 upgrade (hight η new detectors)

Conclusions/Summary

CMS Muon detectors have proven excellent performance during
run-1 and run-2 (efficiency stability)

phase-2 muons will benefit from the improved time measurement of the
new RPC Link Board system in the full η range.

New subdetectors will extend the acceptance and redundancy in the full
η range, the CMS Muon System will warranty muon trigger and
reconstruction redundancy for CMS.

phase2 HSCP-RPCs trigger proposal will ensure that we don’t miss
BSM LLP signatures for the remainder of the LHC program (90% of the
total LHC will come data after LS3).

HSCP and Dark Matter: Stable Massive Particles at Colliders
https://arxiv.org/abs/hep-ph/0611040
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The RPC phase-2 upgrade (hight η new detectors)

Backup

Backup
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The RPC phase-2 upgrade (hight η new detectors)

CMS Muon system quadrant
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The RPC phase-2 upgrade (hight η new detectors)

HSCP publication with HSCP-RPC trigger
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The RPC phase-2 upgrade (hight η new detectors)

Single hit time resolution improvement:
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The RPC phase-2 upgrade (hight η new detectors)

HSCP searches

HSCP searches
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The RPC phase-2 upgrade (hight η new detectors)

HSCP Theoretical predictions
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The RPC phase-2 upgrade (hight η new detectors)

The Drift Tubes phase-2 upgrade
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The RPC phase-2 upgrade (hight η new detectors)

The Drift Tubes phase-2 upgrade
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The RPC phase-2 upgrade (hight η new detectors)

Summary forward region
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