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SPHE

The sPHENIX detector has been commissioned in /sy, = 200 GeV Au + Au collisions during May-August 2023. It provides an excellent vertex resolution
using 3 layers of Monolithic Active Pixel Sensors (MAPS) and Intermediate Silicon Tracker (INTT) detectors. The expected spatial resolution Is < 6 ym
and the track vertex distance of closest approach (DCA) < 30 yum for pt > 1 GeV/c. In addition, a full azimuthal coverage of electromagnetic and hadronic
calorimeters provides an excellent tool to study jet physics. In this poster, we will focus on the prospects of beauty-jet-tagging of full jets at SPHENIX.
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HF-tagged jets

» Glve direct access to the initial parton kinematics

» Constraints on pQCD-based models

 Information on heavy-quark energy loss in the QGP
» Collisional energy loss might be significant
* Flavour and mass dependence of jet quenching
* HF hadronization, fragmentation and flow HF quark initiated
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Simulation Sample/Jet-Track Selection

Simulation configuration:
* PYTHIA 8 + GEANT 4, pp 200 GeV, HardQCD:all, Q = 7 GeV/c, without pileup
Jet selection:

« Anti-k;, E-scheme, R = 0.4, p%;gth > 10 GeV/c, prier = 5 GeV/c
Track selection:

* Prirack = 500 MeV/c
For the SDCA,, calculation further track

selection Is required:
1. x?/nDOF < 5

2. TPC clusters = 30
3. INTT clusters > 2
4. MV TX clusters > 3

Tagging technigues

Three main techniques both exploiting unique properties of b-jets
1. Track counting method (this poster)

* Track Distance-of-Closest-Approach (DCA) w.r.t. primary vertex
2. Jet Probability

« Jet likelihood based on track probabilities
3. Secondary vertex reconstruction

« Constrains on topology and vertex invariant mass
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Track counting algorithm

1. The main discriminator is the signed significance of track-to-primary-vertex
DCA In transverse plane SDCA,,

Results — SDCA,, probabilities

» Signed significance (SDCA,,) probability of tracks, and
SDCA, of the first-, second-, and third- most significant track
Clear senaration of flavours
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* The significance is defined as DCA in transverse plane between the track
and the primary vertex divided by its uncertainty
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2. For this study, reconstructed and truth jets are matched if there I1s a unique
matching between truth and reconstructed jet in

AR = \/(Qatruth — Preco)® + Meruth — NMreco)* < 0.3
3. Truth jets are marked as c- and b- jet if any of its track have a HF-hadron in

Its decay history

Conclusion and next steps

First look at HF-tagged full jets using particle flow at sSPHENIX
Wil apply this algorithm in 2024 on p+p data

Next steps:
1. Tune the track and jet selection to achieve high purity and efficiency
2. Implement Jet Probability method

3. Introduce the machine learning to further improve the performance

' track originated from the primary vertex 4 tracks originated from the secondary

vertex

Jet Axis Jet Axis

axis perpendicular
to the jet axis

axis perpendicular
to the jet axis @

.-’ :
¥ I
' r
i ¥
r )
-y : secondary production point
r W
: Ir -.
¥ 1
0<0 L

=, ' 5>0 Fig. from Minjung Kim, Inha-
! Grenoble “Heavy-flavour tagged jet
analysis” workshop, 2017

N 4
‘:Q LOS Ala MosS N A‘ " This work is supported by the LANL 20230072ER project.
-

L Y
NATIONAL LABORATORY Nat:onalNucIearSecuntyAdmmfstratlon LA'UR number here, LANL ER 20230072ER LgnRD
Managed by Triad National Security, LLC, for the U.S. Department of Energy’'s NNSA. LABORATORY DIREGTED

RESEARCH & DEVELOPMENT




	Slide 1

