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ℒ = σref /Rref

The reference cross sec)on is measured in 
special runs, called van der Meer scans

The luminosity is determined using the 
known cross sec)on of a  reference process
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These integrals are measured in van der Meer scans using the rate of a 
reference process defined by a set of detectors called luminometers
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ALICE luminometers for the LHC Run 2
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Three luminometers, each a two-arm system

Fast Cherenkov counters at fwd rapidi)es 
Reference process for pp, p-Pb and Pb-Pb: at least one 
hit in each side plus a vertex requirement from )ming

T0

Fast scin)llator hodoscopes at fwd rapidi)es 
Reference process for pp and p-Pb: 

at least one hit in each side   
Reference process for Pb-Pb (V0M): 
Total amplitude ≈ 0-50% centrality

V0

Fast neutron calorimeters at beam rapidi)es 
Reference process for Pb-Pb: 
at least one hit on either side

ZN

A-side C-side



6

Determina)on of the effec)ve widths

Guillermo Contreras, CTU in Prague 

T0

AL
IC

E-
PU

BL
IC

-2
02

1-
00

5

Beams moved in one direc)on, while 
keeping the other direc)on fixed

http://cds.cern.ch/record/2776672


6

Determina)on of the effec)ve widths

Guillermo Contreras, CTU in Prague 

T0

AL
IC

E-
PU

BL
IC

-2
02

1-
00

5

Beams moved in one direc)on, while 
keeping the other direc)on fixed

Rate of a reference process measured 
during 30 seconds at each step

http://cds.cern.ch/record/2776672


6

Determina)on of the effec)ve widths

Guillermo Contreras, CTU in Prague 

T0

AL
IC

E-
PU

BL
IC

-2
02

1-
00

5

Beams moved in one direc)on, while 
keeping the other direc)on fixed

Rate of a reference process measured 
during 30 seconds at each step

The area under the curve gives the effec)ve 
beam width for head-on collisions: 

hx,0 =
∫ Rref (Δx,0) dΔx

Rref (0,0)

http://cds.cern.ch/record/2776672
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fLHCN1, N2
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In addi)on: stability of the luminometers across the full data taking period
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Some examples from the pp analysis
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ALICE-PUBLIC-2021-005

Correc)ons to the rate 
Large effect for pile-up for head-on collisions

T0
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Some examples from the pp analysis

Guillermo Contreras, CTU in Prague 
ALICE-PUBLIC-2021-005

Cross sec)on consistent across colliding bunch pairs

Correc)ons to the rate 
Large effect for pile-up for head-on collisions

T0

T0

http://cds.cern.ch/record/2776672


10

Summary of pp collisions at 13 TeV from 2016 to 2018
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Main contribu)on to uncertainty

Uncertainty from combined sample slightly beger than 2%

ALICE-PUBLIC-2021-005

http://cds.cern.ch/record/2776672
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Some examples from the Pb-Pb analysis
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<latexit sha1_base64="jkRYdsJFsht7zFkzHwb6vTt7a28="></latexit>

lnL =
P

i [tilnPi + (ni � ti)ln(1� Pi)]Poissonian log-likelihood

Time bin triggersorbits

New fit model to deal with low rates in some steps

https://inspirehep.net/literature/2070407
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Some examples from the Pb-Pb analysis
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Three length-scale calibra)ons (move both beams in one direc)on in steps)
Separa)on according to LHC
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Uncertain)es from size of data sample (0.5%), event selec)on (0.7%), comparison 
across LSC runs (0.4%), devia)ons from linear trends in the fits (0.3%)

Use the slope to correct from nominal to real displacement: 3.6±1.0% effect for this analysis

https://inspirehep.net/literature/2070407
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Results for Pb-Pb collisions at 5.02 TeV

Guillermo Contreras, CTU in Prague 

Main contribu)ons to uncertainty {

Uncertainty slightly above 2%

{

JINST 19 (2024) 02, P02039

https://inspirehep.net/literature/2070407


Total inelas)c hadronic cross sec)on in Pb-Pb collisions at 5.02 TeV
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σhad =
σV0M

ϵhad
= 7.67 ± 0.25 b
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From the vdM scans
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Uncertain)es in centrality [1] defini)on from: 
Varia)ons in the anchor point by ±1% 
Comparison of Glauber and Trento fits 

[1] hgps://journals.aps.org/prc/abstract/10.1103/PhysRevC.88.044909

From the vdM scans

Efficiency from the integral of the 
centrality distribu)on of V0M triggers
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Luminosity determina)on with ALICE in LHC Run 3
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ALICE upgrades for Run 3

Guillermo Contreras, CTU in Prague 

New detectors: 
Inner tracking sytem (ITS) 

Muon forward tracker (MFT) 
Fast interac)on trigger (FIT)

JINST 19 (2024) 05, P05062

ITS MFT

FIT

https://iopscience.iop.org/article/10.1088/1748-0221/19/05/P05062
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New detectors: 
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Muon forward tracker (MFT) 
Fast interac)on trigger (FIT)

JINST 19 (2024) 05, P05062

Improved detectors and systems: 
GEMs for TPC 

New electronics for several systems 
Con)nuous data taking

ITS MFT

FIT

GEMs

https://iopscience.iop.org/article/10.1088/1748-0221/19/05/P05062
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Luminometers for Run 3
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New detector (quartz Cherenkov radiators, MCP-PMT) 
More channels, larger rapidity coverage

FT0
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Furthermore, ALICE now operates in con)nuous readout mode → New possibili)es to define reference processes
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In Run 3 ALICE features con)nuous readout, which expands the possibility of defining new reference processes

ALICE uses van der Meer scans to determine the luminosity

The total uncertainty is slightly below (above) 2% for pp (PbPb) collisions

ALICE measured the total hadronic inelas)c Pb-Pb cross sec)on

The analysis of Run 3 scans is underway → stay tuned!
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