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Outline

* Motivation of jet energy-energy correlator studies at the EIC.

* Heavy flavor jet two-point Energy-Energy Correlator (EEC) studies in e+p
simulation.

* Heavy flavor jet three-point EEC (E3C) studies in e+p simulation.
 Summary and Outlook.
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Motivation to study jet substructure at the EIC (l)

* Jet substructure observables (e.g., the jet energy- Schematics of jet EEC observable
energy correlator) are ideal probes to access the
parton to hadron evolution in the perturbative
(e.g., parton showering) and non-perturbative
kinematic region (e.g., hadronization).

Figure from
arXiv: 2409.12
687
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Motivation to study jet substructure at the EIC (ll)

Schematics of jet EEC observable

* Jet substructure observables (e.g., the jet energy-
energy correlator) are ideal probes to access the

parton to hadron evolution.

Figure from
arXiv: 2409.12
687
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Reconstructed jet spectrum in e+p standalone simulation

* The standalone simulation is based on Jet p_spectrum

event generation in PYTHIAS, and the 8 10°F —
reconstruction uses true PID L N < Light jet
information, smeared vertex, tracking R + Charm jet
and energy information following the S0 7 o o -+ Bottom jet
ePIC detector parameterized response E 10°E ° o
in early 2025. 2 104; ‘ o

* Jets are reconstructed with the anti-k; g L ’
algorithm, and jet cone radius is R=1.0. 10°F T .
Both charged and neutral particles are 102 E“f 100 GeV .
used for the jet reconstruction. The jet ok B2 100.0 Ge"i A
flavor is tagged according to the = Int. Lumi: 516"

1 N I T T
displaced vertex found inside the jet. 5 10 15 20 25

P, (GeV/c)
 Start with the 10 GeV and 100 GeV e+p

. : e Track p;>0.2 GeV/c, Track |n| < 3.5
simulation to setup the benchmark. . No. of constituents inside jet > 3

* Jetpr>3GeV/c
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Jet Energy-Energy Correlator studies at the EIC (l)

* Jet two-point energy-energy correlator (EEC) studies at the EIC :
1 dEECU
NjetZEECideij

* In 63.2 GeV e+p simulation, the normalized jet energy-energy correlator (
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Jet Energy-Energy Correlator studies at the EIC (l)

Jet EEC at the EIC arXiv: 2210.09311
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* Similar flavor dependence has been predicted by theorists for high p; jet
EEC measurements in p+p collisions.
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Jet two point Energy-Energy Correlator studies at different /s

* No significant collision energy dependence (/s = 63.2 GeV — 141 GeV)
has been observed.
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Jet three-point Energy-Energy Correlator studies at different /s

* No significant collision energy dependence (/s = 63.2 GeV — 141 GeV)
has been observed.
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63.2 GeV e+p simulation
Jet Three-point EEC at the EIC

0.45F

- ¢ |-jet 3-point EEC
— % c-jet 3-point EEC
+ b-jet 3-point EEC

i <25
P, ot > 5 GeV/c

-R=1.0
- E,: 10.0 GeV
;—Ep: 100.0 GeV

~ Int. Lumi: 5 fb™
- 4 *

___.,_H__I._&I—L_I'.'F 1 L Lol

107 1

0.45-

0

1072

141 GeV e+p simulation
Jet Three-point EEC at the EIC

- ¢ |-jet 3-point EEC
— = c-jet 3-point EEC
- 4+ b-jet 3-point EEC
émiet| <25 .
5_p_|_,iat > 5 GeV/c
-R=1.0

- E,: 18.0 GeV
—Ep: 275.0 GeV

—.—_+_ .
- Int. Lumi: 5 fb!

-
: *

-_._i__.__‘_E.;:":F_‘_I Coo il

107" 1
A Rmax = Vﬂ(prznax+ﬁ1’]2

max

10



Jet Energy-Energy Correlator studies at the EIC (lll)

» Ratios of three-point jet EEC over two-point jet EEC in both 63.2 GeV and 141 GeV
e+p collisions are consistent with the flavor dependent energy loss mechanism.

* Slightly larger separation between different jet flavors at higher collision energy.
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Summary and Outlook

* Initial studies of the heavy flavor jet two-point and three-point EEC in
standalone simulation sample look promising. The jet E3C/EEC ratio in e+p
simulation is consistent with the flavor dependent partion energy loss.

* Will check the jet p; dependence of the jet EEC and E3C studies and plan to
extend from inclusive charged particle observables to like-sign and unlike-
sign pairs.

* Interested to evaluate the feasibility in e+A simulation as well.

* Require jet constituent kinematic variables and secondary vertex (or
reconstructed HF hadron and jet association) kinematic variables in ePIC
simulation samples for these studies. Open to inputs and suggestions about
further developments.
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