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% Birth of a jet T

Initial conditions — Hard scattering , — Fragmentation , — Hadronization , — Reconstructed final %

@ To accurately predict
the final state (jets)
we need an
understanding of all
formation steps

@ ALICE jet
reconstruction >W“W

o Charged jets:
ITS+TPC tracks

o Full jets:
ITS+TPC tracks
& EMCal clusters

o Clustering:
anti-kralgorithm
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% Inclusive cross-section measurements . I ‘
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% Comparison with MC Generators
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% Observable definitions T

Cross-section ratios

A. Schmier (UTK) Jets - pp - ALICE May 21, 2023 5



% Observable definitions T

Cross-section ratios

A. Schmier (UTK) Jets - pp - ALICE May 21, 2023 5



% Observable definitions T

Cross- sect'. R =06

R=04

R=0.2




% Observable definitions T

Cross-section ratios

Soft drop grooming

Pt AR
Zg = ﬁ > zeut( R012 )B
T
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% Observable definitions T

Cross-section ratios

Soft drop grooming
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% Observable definitions

Cross-section ratios
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% Observable definitions T
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% Observable definitions

Cross-section ratios
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% Observable definitions

Cross-section ratios

Ry = \/A¢% + Anj

pT,'pT,'
oeec(Re, i) = Xy [ dR{ —5—L8(R[ — Ry ;)
PT jet
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% R-dependence

(mb (GeV/c)™)

@ How does the spectral
shape change with
changing R?

o

o

d
ded n
3

@ Similar cross section
evolution independent
of collision energy

A. Schmier (UTK

8TeV

T

1 3 Tev [Public figures]

LI I B B L L L L L B
F =

ALICE Preliminary 7

[ - ppVs=8TeV |
. Full Jets, Anti-ky —

- P >0.15 GeV/c, E% > 03 GeV ]
Fooe* <07, [0l < 0.7, 17" <0.7-R 3

ol vl el ol
&

|

[] Systematic Uncertainty
| Statistical Uncertainty [— —]

Eovva v bv v b b by

50 100 150 200 250
Py (GeV/c)

Jets - pp - ALICE

‘éq (mb/(GeVic))

de

W
S

=
S

v
o —#- R=03x3

\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\ 3
ALICE preliminary
pp, s =13 TeV, L, =4 pb™
Jets, Anti-k
pieek > 0.15 GeVie, ECUS 5 0.3 GeV
Jn"ak| < 0.7, [ncster] < 0.7, |f]ie‘| <0.7-

—4- R=02

+ R=0.4 x 10
~+- R=05x30

—+— R=0.6 x 100

vl vl vl vl vl vl @l il

= =)
z:Il:'b:l
==
— ===
——
= =u=
=== E|
Shape uncertainties s E
10757\\\\ b b b b b
0 50 100 150 200 250 300 350

P, (GeVic)



https://alice-figure.web.cern.ch/node/26208

Cross-section ratios ’ I !
8Tev [Public figlulre‘s]
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@ Interesting at low momentum where non-perturbative effects play a larger role
@ Jets become more collimated with increasing momentum

— Sensitive to fragmentation & hadronization, reproduced by MC models
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8Tev [Public figlulre‘s]
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% Soft drop (SD) grooming T
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% Soft drop (SD) grooming T
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% Probing soft radiation with the jet axis T

Wi axis @ Standard axis — all anti-k;jet constituents

Groomed (SD) axis

----- Collinear radiation
— — — Soft radiation

AR,

> Standerd axis @ SD axis — removes soft, wide-angle radiation

@ Winner takes all (WTA) axis
— Only sees energetic collinear radiation

ARsis = /(yar — ya2)? + (a1 — dar)?
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% Probing soft radiation with the jet axis T

WTA axis

---- Collinear radiation Groomed (SD) axis

— — — Soft radiation
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% Energy-energy correlators T

[Public figures]
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% Energy-energy correlators

UEEC(RLU Z/dR/ pT'pT’J(S(RL RLu)

T jet
R = /D@2 + A

o Direct sensitivity to QCD scales

o Perturbative (large angular distance)
o Non-perturbative (small angular distance)

Both models break down at the extremes

Good overall agreement with MC generators
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% Jet properties and event activity T

How does high multiplicity affect the shape

. 16 [Public figures]
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Sum

mary

o Inclusive jet measurements can help us understand jet formation as a whole and
constrain important values

o Jet substructure allows us to separate and individually study different QCD processes

@ High multiplicity studies allow us to look for behavior typically seen in heavy-ion events

@ There is a rough agreement with models, but room for improvement
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% High Multiplicity Jet Production
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