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LHCb experiment overview — Run 2
Single arm spectrometer fully instrumented in the forward region (2.0<n<5.0)

Designed for heavy flavour physics and also exploited for general purpose physics
[Int. J. Mod. Phys. A 30, 1530022 (2015)]
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http://cds.cern.ch/record/1443882?ln=en

LHCb compared other experiments (outdated version)
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LHC 13 TeV Kinematics
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Jet reconstruction at LHCb

- Particle flow approach including neutral recovery
Charged particles: mass hypothesis depends on the PID variable
Photons: Calorimeter based (isolated from tracks)
PiOs: Resolved or merged
Calorimeter clusters associated to tracks: Energy recovery — E/p subtraction ( )

— Reconstruction: anti-kr with R=0.5 (other radius studied)

-~ Energy calibration performed using simulation ( )
f(pr) in regions of n, charge particle fraction (cpf) and number of primary vertices

- Jet identification requirements based on the number of charged particles, leading charged
particle prand cpf.

OBS: The group working on LHCDb jet measurements is small.
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Jet reconstruction - Run 1

— Simulation models well Z+jet data (JHEP 01 (2014) 33)
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Jet reconstruction - Run 1-2

- Heavy-flavor tagging working well since first studies
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Jet reconstruction - Run 2

- Meson tagging studies performed with great success
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Jet reconstruction in trigger
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Run 2 trigger

LHCDb Run Il Trigger Diagram (2015 - 2019)
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readout, high E1/Pr signatures

Trigger structure:

RECIE ol s # Hardware: energies deposited in calorimeters and
muon stations hits are used to bring 40 MHz to 1 MHz

oooooooooooooooooooooooooooooooooooo

. Software High Level Trigger (HLT)

Partial event reconstruction, select
displaced tracks/vertices and dimuons

, # Software: events built at 1 MHz (~27000 physical cores)
Buffer events to disk, perform online | HLT1: fast tracking and inclusive selections

: : 1 MHz to 100 kHz

[Fu" offline-like event selection, mixture) HLT2: complete event reconstruction and selections

of inclusive and exclusive triggers
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detector calibration and alignment
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Run 3 trigger
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Jet reconstruction — Run 2 trigger
— Implemented in HLT2 without energy recovery
— No identification requirement — no energy correction
Jet reconstruction — Run 3 trigger/offline
— implemented in HLT1 for inclusive jet lines
- Implemented in HLT2 (no energy recovery)
— Same as offline reconstruction

- Simple identification requirement — no energy calibration
- Inclusive, dijet and sV+jets with and without SV tags
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Discussion

Run 1-2
— successful jet program with papers in the pipeline, but ...
-- missing performance paper
-- missing inclusive jet measurement
-- missing jet studies in heavy-ion collisions (PbPb, pPb, p-A, Pb-A)

Run 3 jet reconstruction - common issues
** Major rewrite of the Run 2 code. Strategy is similar.
— Preliminary studies are promising

Ongoing/future studies
— Studies to cope with higher inst. Luminosity
- Performance studies with Z+jets and B/D+jets

Murilo Santana Rangel (UFRJ) LHC-EW WG
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Discussion
H — bb and H — cc
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Figure 1: Fitting of the three invariant mass peaks (truth level and reconstruction level with
default correction and GBR, correction) to the crystal-ball function.
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Discussion

Heavy-ion opportunity

Prog.Part.Nucl.Phy

s. 127 (2022) 10399
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Figure 4: Simple estimates of measurement sensitivity to probe nuclear PDFs with pPb collisions: left dijet meas-
urement case by CMS [53], right open heavy-flavor measurements selection with lowest transverse momentum
coverage by LHCb [54,55] and ALICE [56].
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Discussion

Heavy-ion opportunity
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Figure 4: Simple estimates of measurement sensitivity to probe nuclear PDFs with pPb collisions: left dijet meas-
urement case by CMS [53], right open heavy-flavor measurements selection with lowest transverse momentum
coverage by LHCb [54,55] and ALICE [56].
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Summary

--- Jet program at LHCDb has been very successful

--- Many opportunities and challenges for Run 3
+ one of our main challenge is the FTE available for activities to support jet measurements

--- Other measurements not shown can be found https://Ibfence.cern.ch/alcm/public/analysis

Murilo Santana Rangel (UFRJ) LHC-EW WG 19


https://lbfence.cern.ch/alcm/public/analysis

THANK YOU
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