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LHC detectors
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A heavy ion collisions event in CMS
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2018 HI trigger
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2018 HI pushing the CMS detector to (some) limits

• L1 rate of 30 kHz (3× more than 2015), HLT output of around 7GB/s

• Example detector complication: Strip tracker “baselines” oen not flat in
heavy ion

• zero-suppression in the detector
frontend electronics (as in
proton-proton) would reduce
efficiency

• 2015 solution: no zero-suppression
(big events limiting trigger rate)

• 2018 hybrid readout:
zero-suppression only when
baseline as expected
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Detector(-related) limitations

Also
• hardware trigger / readout
• high-level trigger (online

reconstruction)
• offline reconstruction (computing

resources)

An example: ageing of the CMS strip
tracker (relevant for HSCP searches)
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Which long-lived particles?
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Pileup in proton-proton collisions
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Displaced track reconstruction

Sim. track prod. vertex radius (cm)
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsTRK
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2017-014/


Vertex and track resolution
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Example: displaced dijets in CMS

• Simplified model: pair-produced
long-lived particles, both decaying to
two jets (also sensitive to 1jet)

• 35.9 fb−1 of proton-proton data at√
s = 13TeV (2016)

• Dedicated high-level trigger selection
for displaced dijets
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http://arxiv.org/abs/1811.07991


ALICE upgrade
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ATLAS upgrade
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CMS upgrade
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CMS tracker upgrade
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Conclusions

• Heavy ion runs so far focussed on collecting “minimum bias” datasets

• From the detector side: mostly challenges related to readout and
reconstruction (tracking) of busy events

• In some ways similar to the challenges in proton-proton (pileup), in
some ways very different (radiation)

• There is a lot of room between LHC proton-proton (large luminosity,
tight triggers) and heavy ion collisions (low luminosity, almost no
trigger)

• Triggers are highly final-state dependent, so one size does not fit all

• Displaced decays remain challenging (but a lot of effort is ongoing)
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