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Abstract

Measurements of reconstructed jets and jet substructure offer opportunities to study fragmentation in a nuclear environment. However, at RHIC this promise is complicated by the low jet energies and lack of
hadronic calorimetry in the current experiments. In this poster, we report new results with reconstructed jets, including substructure measurements applying jet grooming techniques, in p+p collisions at a center
of mass energy of 200 GeV using the PHENIX experiment. The measurements are unfolded for detector response using a multi-dimensional algorithm to extract both the cross section and jet substructure
guantities in a self-consistent fashion. These measurements have implications for developing a quantitative understanding the modification of jets in heavier systems, such as p+Au, Cu+Au collisions at RHIC.

[

Measurement Details

@ENIX Run-8/12/15 p+ﬁ

(200 GeV) datasets

Two central detector arms
Acceptance:

|n]<0.35

¢~ 90°

Drift and pad chambers to
track charged particles

EMCal for EM energy and

PC3 Central
Magnet

BBC

Aerogel

PHENIX Detector

TEC

PC3

PC1

LJet Reconstruction ]

T

Yor =weL

S~

Parton level

Tracks pT>500 MeV
EM Clusters E>500 MeV @

FastJet

[

Paruc\e Jet

=T

Energy depositions
in calorimeters

Unfold to hadron jet <:|
(Pythia prior)

anti-k; algorithm
(R=0.3)
Reco jet-level cuts:
« 03<c<07
+ ne>=3
* pyee>5 GeV

O

Bayesian Unfolding:

« Missing energy

+ Bin migration (resolution)
« Trigger Efficiency

« Fake Subtraction (UE)

(Soft Drop?, p=0, z,, = 0.1):

The jet constituent distributions are unfolded
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24.5 <p_<29.0 GeV

Standard Pythia 6.2 (Tune A) jets have too
many particles — biases the unfolding.

Data/Pythia (first iteration)

Jet <N> <N> <N> <N> -
p; (GeV) Pythia data Data/Pythia Pythia data Data/Pythia .
unfold (tuned) unfold (tuned) -
10.0-12.0 2.84 252 0.887 2.23 2.22 0.995 =
12.0-14.5 3.13 2.75 0.879 2.42 2.41 0.996 -
145-17.5 3.43 2.95 0.860 2.65 2.64 0.996 -
17.5-20.5 3.72 3.16 0.849 2.80 2.77 0.989 —
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to the Pythia truth is used to remove particles

from the R=0.3 jet. The remaining jet constituent
momenta are rescaled so the overall jet

k momentum and cross section is unchanged. /
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consistent with previously published results
from STAR. These results serve as a baseline for a comparison of jet yields and
(Phys. Lett. B 811 (2020) 135846). . . . . o
K / substructure in p+Au, Cu+Au collisions, which can yield new insights
into the propagation of partons in hot and cold nuclear matter.




