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In this talk: differential measurements of EECs

1. EECs in pp: final results
universal shape independent of jet p_

2. First measurement of EECs in D°-tagged jets
probing flavor effects

3. First measurement of EECs in p-Pb
probing EECs in high-multiplicity environments



The two-point EEC is calculated from pairs of tracks.

EEC definition:
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For each pair of tracks
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the energy weight.

Count the number of
weighted track pairs as a
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EECs show a clear transition region.

- Transition between perturbative
(large R, partonic) and non-perturbative
regimes (hadronic, small R )

- Time evolution of jet formation is
imprinted onto the EEC angular scaling

- EECs let us probe jet formation and
confinement!
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How does the shower depend on flavor?

- Atthe largest R, the scaling behavior in
heavy-flavor jets is identical to light quark jets.

- Turnover exhibits a mass dependence!

- Flavor effects can be probed with ratios to
inclusive jets.

- Change of shape at small angles is a
consequence of the dead cone. =G
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Comparing D%-tagged jet to inclusive jet EECs
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- DY/LF = isolated mass effects
See poster by P. Dhankher for more details on the D° EEC measurement!
H : See poster by B. Liang-Gilman for D° Monte Carlo studies!
Clear mass effect in D° jets! poster by B Hang /
Talk by J. Klein tomorrow at 12:10pm on more HF jets from ALICE!




Probing hadronization with pp EECs
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Lund string models: PYTHIA 8, Sherpa Lund
Cluster models: Herwig 7, Sherpa AHADIC

Inclusive jets:
- PYTHIA & Herwig perform well,
Herwig captures peak position
- Sherpa Lund does well, AHADIC does not
- both cluster models peak at smaller R,

Heavy flavor jets:
- data favors PYTHIA's implementation
- Herwig overpredicts inclusive jet EECs;
underpredicts in HF
- Sherpa Lund underpredicts the data
- AHADIC fails to describe the peak

Cluster hadronization for higher p_jets,
string-breaking models for D° jets?


https://arxiv.org/abs/2409.12687

Are EECs modified in p-Pb?

Differences from pp:
- initial state (nPDF, isospin)
- final-state interactions?
- comovers? collectivity??

Large ©

EECs in p-Pb are a window into
interactions in small systems.




EECs in p-Pb have the same overall shape as pp.
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About the data:
- R =0.4 charged-particle jets
p,"ietin [20, 80] GeV/c
- threshold cut: p."*> 1 GeV/c

These are subtracted for UE and

corrected for detector effects:
- background subtraction for jet p.
and EEC distribution
- bin-by-bin correction for
detector effects
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EEC measurements in more complex systems require
background subtraction techniques. UE tracks

1. Subtract UE energy density from the jet p_:

kr

.| Pl X4

= median ’ -C C=
P { AjkeTt } Aacc

2. Correct the EEC distribution for combinatorial
background:
- signal-signal (what we want!)
- signal-background

- background-background —» ¥«— hard scattering

We use the perpendicular cone to estimate the latter two contributions.

These subtraction steps are also performed for the pp baseline.
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EECs are modified in p-Pb in the lowest jet p_bin.
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- Significant difference between EECs
in p-Pb compared to pp!

- jet structure appears to be altered
only in the lowest jet p_range

- Initial state effect?

- some models lead to a qualitatively
similar effect

- Final state effect?

- modification is qualitatively
consistent with ALICE measurement”
of HM/MB z_, in pp


https://arxiv.org/abs/2311.13322
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Varying the track cut changes the EEC behavior at large R..
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Neither CGC or nPDF models fully capture the
enhancement and suppression seen in data

- CGC predictions” from Haoyu Liu
et. al., over a range of saturation

scale values
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Neither CGC or nPDF models fully capture the
enhancement and suppression seen in data

- CGC predictions” from Haoyu Liu
et. al., over a range of saturation
scale values

- PYTHIA results use:
-  nPDF: EPPS21nlo_CT18Anlo
-  PDF: CT14nlo

- nPDFs are within ~1o at small R - but
these are very large uncertainties
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Higher-twist formalism calculations come closer to

reproducing the data.

- HT calculations” of final-state
interactions from Yu Fu et al. show
a stronger effect is possible

- R (nuclear modification of nPDF)
is chosen to be 0.85 (for x=0.01)

- G is 0.02 GeV?/fm (BDMPS 1997)
- Lisvaried (R, is5.5fm)

- Simulation (e.g. JETSCAPE) required
for a more realistic estimate!
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log(R )* shape of the p-Pb/pp ratio — why?

HT calculations” of final-state
interactions from Yu Fu et al. show
a stronger effect is possible

- R, (nuclear modification of nPDF)
is chosen to be 0.85 (for x=0.01)

G is 0.02 GeV?/fm (BDMPS 1997)
- Lisvaried (R, is5.5fm)

The ratio appears to follow a log(R )?
scaling. Why: change in gq/g ratio?
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Summary and outlook

e Universality of EEC shape and turnover in pp
e EECs are altered in HF jets

o dramatic reduction in amplitude - clear
flavor effect

e EECs are modified in p-Pb

o modification is not explained by purely
initial-state models

More EECs from ALICE:

Preeti Dhankher
D°-jet EEC measurement
poster session tonight

Beatrice Liang-Gilman
D°-jet EECs in Monte Carlo
poster session tonight

Anjali Nambrath
p-Pb EEC measurement
poster session tonight

Ananya Rai
E3C/E2C measurement
talk today - 12:10pm
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D reconstruction steps

D candidates were D%-tagged charged jets
reconstructed from daughter were created using the
tracks using topological and anti-k_ algorithm (R=0.4)
particle identification selections for each candidate.

(D% » K + 1", and charge conjugates).

Corrected the EECs for the o sweeecen

efficiency of D°-tagged jet =
reconstructionand .

removed the contribution . =

Invariant mass analysis was performed to 5
remove combinatorial K" pairs surviving
the D° selections.
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Perp. cone for combinatorial EEC background

- Particles from jet: sig + bkg
- Particles from perp cone: bkg’
- Pairs in the combined cone:
(sig + bkg + bkg')(sig + bkg + bkg') = sig*sig + 2sig*bkg
+ bkg*bkg + 2sig*bkg’ + 2bkg*bkg’ +/ bkg™*bkg’
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Perp. cone for combinatorial EEC background

- Particles from jet: sig + bkg
- Particles from perp cone: bkg’
- Pairs in the combined cone:
(sig + bkg + bkg')(sig + bkg + bkg') = sig*sig + 2sig*bkg
+ bkg*bkg + 2sig*bkg’ + 2bkg*bkg’ +/ bkg™*bkg’

- Sig-bkg pairs: —2
- Bkg-bkg pairs:
- Total background: —
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p-Pb and pp comparison
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Quark-jet and gluon-jet EECs
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Quark-jet and gluon-jet and D°-tagged jet EECs
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