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Scales of interest

Perturbative QCD
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Jet observables (l)

+ Where to look for QGP information?

+ Which momentum and which timescales scales are accessible in which observables?
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Jet observables (l)

+ Where to look for QGP information?

+ Which momentum and which timescales scales are accessible in which observables?
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Jet observables (l)
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+ Which momentum and which timescales scales are accessible in which observables?
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Jet observables (Il)

+ Where to look for QGP information?

+ Which momentum and which timescales scales are accessible in which observables?
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Jet observables (ll)

+ Where to look for QGP information?

+ Which momentum and which timescales scales are accessible in which observables?

QCD Momentum Scales

Log(z1) distribution
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Jet observables (ll)

+ Where to look for QGP information?

+ Which momentum and which timescales scales are accessible in which observables?

" Are medium-induced processes truly separated in momentum and/or
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Jet observables (ll)

+ Where to look for QGP information?

+ Which momentum and which timescales scales are accessible in which observables?

QCD Momentum Scales

Are medium-induced processes truly separated in momentum and/or
tlmescales?
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Can we establish the connectlon between QCD formatlon tlme and QGP
proper time? If so, how to access it?
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Grooming, bkg subtraction and jet pt selection

+ A heavy-ion jet object: are we sure we are defining the same object across different models and

experimental results?
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Grooming, bkg subtraction and jet pt selection

+ A heavy-ion jet object: are we sure we are defining the same object across different models and

experimental results?

+ Several grooming choices. Which ones will provide a better sensitivity”?
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Grooming, bkg subtraction and jet pt selection

+ A heavy-ion jet object: are we sure we are defining the same object across different models and
experimental results? .

correlated

+ Several grooming choices. Which ones will provide a better sensitivity? background

background

[Chien, PP -3' Do we understand what are we removing when applying different _
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Grooming, bkg subtraction and jet pt selection

+ A heavy-ion jet object: are we sure we are defining the same object across different models and
experimental results? .

correlated

+ Several grooming choices. Which ones will provide a better sensitivity? background

background
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Grooming, bkg subtraction and jet pt selection

+ A heavy-ion jet object: are we sure we are defining the same object across different models and
experimental results? .

correlated

+ Several grooming choices. Which ones will provide a better sensitivity? background

background
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New observables

+ Theory designed and QCD inspired
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+ Theory designed and QCD inspired
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New observables

+ Theory designed and QCD inspired
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New observables

+ Theory designed and QCD inspired

» , [Andrés, Dominauez, Elavavalli, et al (2209.11236)]. ¢,
Top-down : = Y o
1} X
Theory
RERUR
= g=1.GeV*m™!
— A§ m§=2.GeV*m™
W 107%} |mg = 3. GeV2m™!
— Total ----- NLL Vacuum
. iE:SO GeV, L=5 fm
W s3> 1o
n 6 277
0.08F T , , =
- *Preliminary® | — Vacuum .
O 0'07:_ JEWEL: ptz> 500 GeV |~ No recoils B
H 0.065— el —— With recoils _E
© B =l
N 0.05F | jr i
'© - -
£ 0.04F =
o o — . — =
< 0.03F Pl
Experiment  02f . L =
3 ] L a1 ' .
6. 5. 4 5 9. 0
Log(A R)

Holmganga: CLASH Workshop



New observables

+ Theory designed and QCD inspired + Data oriented and resilient to exp conditions
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New observables

+ Theory designed and QCD inspired
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New observables

+ Theory designed and QCD inspired + Data oriented and resilient to exp conditions
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+ Theory designed and QCD inspired + Data oriented and resilient to exp conditions
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Some Open Questions

Jets in heavy-ions are a truly multi-scale problem:
+ Are jet-medium processes truly separated in momentum and/or timescales?

+ Where to look for jet quenching phenomena®?
Jet substructure:

+ 1D vs 2D observables: complementarity? Are they useful to learn about QCD phenomena?

+ What is the smoking gun for medium-induced radiation vs jet-induced response? Where to look for?

+ Which observables can access different QGP timescales using jets at current accelerators?
Jet Grooming and/or background subtraction:

+ Do we understand what are we removing when applying different groomings?

+ Is background subtraction really removing jet quenching signal from jets?
Designing new observables:

+ Is the best strategy for heavy-ions the same for pp (top-down)? How suitable are bottom-up approaches for QGP-related
studies?

+ How dependent are we from a theoretical assumption or a given Monte-Carlo model?

+ How close to non-perturbative physics we need to aim?
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