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Full jet pp@2.76 TeV (2013)
11.1 MB data set

Cross section normalization for the MB jet distribution requires scaling by the integrated lumi-
nosity of the MB data set.
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The MB trigger cross section is measured to be 6™M® = 55.4 mb with uncertainty of 1.9% (ref).
And the integrated luminosity is:
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https://alice-notes.web.cern.ch/node/46

Ch-jet pp@2.76/7 TeV (2015)

To obtain corrected jet cross-sections, we have to unfold uncorrected jet crossection obtained using
following equation
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Cross-sections are obtained from VdM scansi?, and the value of cygor for 7 TeV proton collisions 1s
62 +2.2 mb and for 2.76 TeV collisions, this value 1s 55.4 4+ 1.0 mb.

https://alice-notes.web.cern.ch/node/128

Cross-section normalization (Run1)
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Ch-jet pp@7 TeV (2019)

9 Cross section normalization

We normalize the measured jet pr spectra per event and multiply with the measured total inelastic cross
section.

d2 o o ANjet,meas
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For the normalization, we use the number of minimum bias events selected by the trigger after physics
selection (AliVEvent::kMB), vertex quality cuts and zVertex cut. The number of events is divided by the
efficiency of the vertex requirement, since all events with a jet in the TPC acceptance also should have a
vertex, and correspondingly all events rejected by this cut have no jet. The efficiency is evaluated before

the zVertex cut, assuming negligible zVertex dependence. The bin 0 correction’ for this selection bias is
10%.

The inelastic pp cross section for /s = 7 TeV, measured in VdM scans [14], before corrections for trigger
efficiency, is

OymBor = 62.2+2.2 mb (syst.)

https://alice-notes.web.cern.ch/node/621



Full jet pp@5.02TeV (2020)

To convert the measured yield into a cross section, the number of collected events need to
be scaled by the luminosity.

Jet _ % (13)
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In ALICE we do not measure the luminosity directly but rather measure a reference-process

cross section (¢“’$) and the according average reference-process rate in a bunch crossing.

More details are summarized in Ref. [15]. In our case, the reference-process is determined

by the trigger rate in the VO detector (where a coincidence of hits in the A and C side was

required, called VOanp). The luminosity is thus:
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Since the VOanp condition is the only one required for the MB trigger, o,s is also called
the visible MB cross section and Ngf,’t is the number of MB triggers (cleaned up by pile-up

https://alice-notes.web.cern.ch/node/852

Ch-jet pp&PbPb@5.02TeV (2024)

4 Cross-section normalization

We normalize the measured jet pr spectra per event and multiply with the measured visible inelastic
Cross section.
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For the normalization, we use the number of Minimum Bias events selected by the trigger after physics
selection, vertex quality cuts and Zy,.., cut. The number of events is divided by the efficiency of the
vertex requirement C,;, (binO correction), since all events with a jet in the TPC acceptance also should
have a vertex, and correspondingly events rejected by this cut have no jet. The efficiency is evaluated
before the Zy,,s., cut, assuming negligible Zy,,,., dependence. The inelastic pp cross section for /s =
5.02 TeV, measured in VdM scans [1], before corrections for vertex efficiency, is 6yg = 51.2+ 1.2 mb.

https://alice-notes.web.cern.ch/node/1218

Cross-section normalization (Run2)

Ch-jet pp@13TeV (2022)

2.7 Cross section normalization

We normalize the measured jet pr spectra per event and multiply with the measured visible inelastic
Cross section. ,
d2 GCh jet

dedn ( chjet) 1 A]Vjets chjet)’ (3)
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For the normalization, we use the number of Minimum Bias events selected by the trigger after physics
selection, vertex quality cuts and zVertex cut. The number of events is divided by the efficiency of the
vertex requirement (binQ correction), since all events with a jet in the TPC acceptance also should have
a vertex, and correspondingly events rejected by this cut have no jet. The efficiency is evaluated before
the z-Vertex cut, assuming negligible z-Vertex dependence. The inelastic pp cross section for /s = 13
TeV, measured in VdM scans [6], before corrections for vertex efficiency, is

oyo = 58.1+ 1.6 mb (syst.) 4)

At the time of writing this note, this value is not yet published, but can be considered final, or close to
final.[6]

https://alice-notes.web.cern.ch/node/850

Ch-jet pPb@5.02 TeV (2024)

8.1 Jetspectra
8.1.1 p-Pb
The inclusive p—Pb jet cross-section is reported differentially in pt and 7 as:

d*c Evz d*N
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Where Ny is the number of MB events passing the event selection, €yz is the vertex reconstruction
efficiency which accounts for the number of events that fired the MB trigger, but failed to reconstruct a

https://alice-notes.web.cern.ch/node/1211
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Iso-y jet pp@13 Tev (2025)

5 Cross section

So far, all the quantities involved in the isolated photon differential cross-section calculation have been
obtained and discussed. In this section they are gathered to finally compute this observable following the
equation given hereunder, based on Eq. (6) per trigger:

0P e, 1 PN 1P 1)
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https://alice-notes.web.cern.ch/node/849



Cross-section normalization (Run1/2)

* In Run 1/2 jet analyses, we assume that:

1. Events that do not fire the MB trigger contain no jets.
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(ch-jet@2.76, https://alice-notes.web.cern.ch/node/46)



* In Run 1/2 jet analyses, we assume that:

1. Events that do not fire the MB trigger contain no jets.

Cross-section normalization (Run1/2)
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Ch-jet measurement in pp collisions at 13.6 TeV @Joonsuk Bae



* |[n Run 3 jet analyses:

Cross-section normalization (Run3)
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* |[n Run 3 jet analyses:

e ALICE has different trigger and event-selection systems.

1. Events that do not fire the MB trigger also contain jets.

> Invariantyields (N;,/N,,) are not consistent.

This is unlikely caused by zvtx eftects,
so we need correction factors for the jet counts.
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Cross-section normalization (Run3)
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Cross-section normalization (Run3)

* |n Run 3 jet analyses: INEL
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® |[n Run 3 jet analyses:

e \We need different cross-section equation as below.
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¢ Ch-jetin Run 3 pp:
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https://indico.cern.ch/event/1560752/contributions/6574194/attachments/3095347/5483506/LumiMeeting2025Jun30.pdf

Cross-section normalization (Run3)

¢ Ch-jetin Run 3 pp:
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Cross-section normalization (Run3)

; (McCollisions)
2 _INEL 2 INEL
Eo™ 1 &N w
dprdy L, dprdy { + Collisions
TVX 2\1sel8+zvtx
Oyis d 1\IJet % 1 v 1 '.
= — + TVX
TVX ?
Nevt dp Tdﬂ €zvtx10  Csel . - .
Selection efficiency for jets T
14 ~ ALICE simulation WIP MC particle-level (Fit [10-140 GeV])
‘T ppVs=13.6 TeV —— TVX (1.0000 = 0.0004)
- P 0.15 GeV/c —+— +NoTFBorder (0.9287 = 0.0004) ¢ + noTFBorder
B Int;ackl <0.9 —+— +NolITSROFBorder (0.7605 + 0.0003) " + nolTSROFBorder
|_ -
- _ + zvix
= 0.956 O S B
€ — V. = |
ZVtXlO E _—-----------r----—--l--nl.r.l.l'l'l"'l'l'l -- 1 ------------------
O - $ 1/ .. true
B | Nse
861[ »0.8 _ epeeeeforssadasdiiraii s P— Jet (p
sel - — 0756 i h’
NTVX 0.6 | Anti-k;, charged-particle jets h
evt L R=04,In_|<0.9 ¢
L 1 1 | ] I I | L 1 1 | L 1 1 | L 1 1 | L 1 1 | L 1 1 | L 1 1 | | 1 1 | L 1 1 s 5‘
0O 20 40 60 80 100 120 140 160 180 20C %
true R I A O e IS SR A g el
Pr jet (GeVic) Particle-level (MC)

12



Cross-section normalization (Run3)
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¢ Ch-jetin Run 3 pp:
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Cross-section normalization (Run3)
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Results: invariant yields with various R
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e R-dependent fully-corrected invariant (1st).
« Clear R-ordering observed across all jet radii.
e Data—MC comparison (2nd).

« Consistency depends on how much NP (non-perturbative)

components each R captures.

- Best agreement at R=0.1:

Minimal soft-particle radiation -> smallest NP sensitivity.

- Largest discrepancy at R=0.7:

includes more soft radiation and wider jet area -> stronger NP effects.
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Results: invariant yields with various R
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e High-pT behavior:

O
=
© - Differences shrink as jets become dominantly hard-scattered.
A
e Further interpretation required:
- Model variations (hadronization, UE/NP, etc.) needed to disentangle
underlying mechanisms.

{ B=02/R=X R=0.1/R
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* R-ratios (0.2/0.3, 0.2/0.4) are generally align with Run 2 (13 TeV) and PYTHIAS.

. Low—pT,jet and large R (0.7) dicrepancies, mostly driven by NP effects, would enhance model-discriminating power.
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Model studies: PYTHIAS €S
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e T, jet

e PYTHIAS (LO, Lund string) used as a standalone generator to provide a framework-independent baseline.
* Discrepancies between Run 3 might not come from their beam energy fraction.

e Additional pQCD model variations (hadronization, UE, MPI) are being explored to assess model sensitivity.
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e Expected to be discriminating in large R.
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For example, shoving model explain small system collectivity with FSR via repulsive string interactions



Outlook

e A paper proposal targeting HP 2026 (June) is planned.

A dedicated talk on jet fragmentation observables (jT) is foreseen, in collaboration with Jaehyeok.

Resources

Tracking

Estimation

Jet reconstruction after

S5<pl<b
5.2(4.2)%

85 < pT <
11.6 (8.2)%

Unfolding

Prior dependence

3.0% 21.6%

Method dependence

0.1% 0.8%

lteration dependence

0.4% 0.9%

Jet pT bin dependence

MC closure

Subtotal

Negligible (“)
5%
6.5(0.2) % (27.5 (4.5)%

Track pT

wlotraekturer ~+50%

0.5% ~8 24-9%

Secondarie

TSallis fit: prje 1%

5(1.7 ~2.6)%

Normalizat

Total

Luminosity, other

Quadrature sum

10(1.6)%
13.9(7.2)% 29.1

*(Run 2)
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