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LHCb Trigger

LHCb 2012 Trigger Diagram

40 MHz bunch crossing rate

LHCb 2015 Trigger Diagram

40 MHz bunch crossing rate

’LO Hardware Trigger : 1 MHz
readout, high Er/Pr signatures

VLO Hardware Trigger : 1 MHz
readout, high Er/Pr signatures

LHCb Upgrade Trigger Diagram
40 MHz inelastic event rate

(tull rate event building)
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Buffer events to disk, perform online

detector calibration and alignment

Software High Level Trigger
29000 Logical CPU cores

Offline reconstruction tuned to trigger
time constraints

Mixture of exclusive and inclusive
selection algorithms

5 kHz (0.3 GB/s) to storage

Buffer events to disk, perform enline
detector calibration and alignment

Full offline-like event selection, mixture
of inclusive and exclusive triggers

12.5 kHz (0.6 GB/s) to storage

O B

Add affline precision particle identification
and track quality information to selections

Output full event information for inclusive
triggers, trigger candidates and related
primary vertices for exclusive triggers
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Dark Photon (Projection) arXiv:2203.07048
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https://arxiv.org/abs/2203.07048
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B « luser Liait single. Lnt :defines an examle lower bound limit.

e er—— « luser_Linit_double. Unt :defines an example double-sded it
« luser. Linit_ rvalus. Unt : defines an example fulllimit using rvalues.

B Repository « luser_Limilt. prd: defines the production mechanisms for the imit.
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https://gitlab.com/philten/darkcast

Run 3 Projection - ee

events per 40 mass bin
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https://arxiv.org/abs/1908.08353

Run 3 Projection - pu CPC 258 (2021) 107622

events per 40 mass bin
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https://arxiv.org/abs/1908.08353

Real Data PRL 120 (2018) 061801
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https://arxiv.org/abs/1908.08353

Run 3 Projection - Rough Numbers

 these are very rough numbers, but include all detector efficiencies

« roughly 4 n per event and 0.5 1’ per event

decay number of candidates
n—yutu” 3 x 108
n— putpum 6 x 10°
n—ptp e 1% 104
n = T 2 x 10*
n — ptu T 1 x 104
n — v 391 [TM](— ete™) 6 x 102
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PRD 100 (2019) 053003
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