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How can we study the QGP properties?

1. Lifetime very short (O(1 — 10 fm/c))

One such probe is jets

2. Not feasible to use external probes

3. |Instead, pass a QCD-sensitive
internal probe through it, then look -
for any modifications due to the

medium

Processes with:
* Large momentum transfer (i.e., high Q?)

4. Measure an observable in p+p & p+A collisions
Measure the same observable in heavy ion collisions

6. Check for modifications

i

source: RHIC album © Brookhaven National Laboratory
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Jet observables

pP+p

STAR, Phys. Rev. Lett. 91 (2003) 072304
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e Charm is one of the heavier quarks
v" Usually produced early in the collision, so have access to the full QGP evolution
* Medium modifications expected to be different for jets originating from a charm quark

as compared to other light quarks

* We study jets containing mesons with charm quarks (such as D°(ct))
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Differential jet shape

CMS, sz = 2.76 TeV pp, IL dt—53pb PbPb, J.L dt—150ub CMS, Phys. Lett. B 730 (2014) 243
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The jet energy is redistributed inside the jet cone in the presence of QGP at the LHC.
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Radial distribution of D° mesons in jets

CMS, Phys. Rev. Lett. 125 (2020) 102001
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* Capable of colliding both proton and heavy ion beams

e Currently, the only running experiment is STAR

* 3.8 km long, has 6 intersection points

* Upto 510 GeV for proton-proton collisions

Time Projection Chamber (TPC)

- Measures momentum, track trajectory, and identifies charged particles

Time-of-Flight Detector (TOF)

- Identifies charged particles

 Up to 200 GeV per nucleon pair for heavy ion collisions
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Magn ‘ MTD

Heavy Flavor Tracker (HFT)

- Improves position resolution for tracks




Invariant Mass

TPC

dE/dx (GeV/cm)

Momentum (GeV/c)

STAR, Phys. Rev. C 102 (2020) 014905

Counts/(20 MeV/c?)

4 D Decay detail

Primary Vertex

Decay Length of D° ~ 123 um.
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HFT has a resolution of 30 um for kaons at ~ 1.2 GeV/c
HFT can reconstruct D° candidates based on the decay kinematics

Topological cuts on the D° candidates improve signal significance
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Efficiency Corrected D° Production

STAR, Phys. Rev. C 99 (2019) 034908
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Efficiency Corrected D° Yield 40 - 80 %
STAR, Phys. Rev. C 99 (2019) 034908
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DO yield corrected for reconstruction efficiency

The efficiency weights were derived using a data-driven fast
simulation method

Diptanil Roy, DNP October 2021

anti-k,, R=1 |

anti-k; full jets (charged + neutral
constituents) inn — ¢ plane withR=0.4
DP candidates as constituents

Fit invariant mass distribution to extract

the DO jet yield for each kinematic bin




Unfolding To Correct For pyi; Spectrum
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Unfolding To Correct For Radial Distribution of D° Mesons in Jets
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Summary
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L Efficiency corrected D° meson counts in the peripheral collision is presented in this study
o Unfolding as a method to correct for detector effects is studied. The closure tests validate our correction procedure
o The study will be extended with larger MC samples, and other MC generators

O Analysis underway with large statistics data sample to measure D° jet substructure

STAY TUNED
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Unfolding To Correct For Radial Distribution of D° Mesons in Jets Backup

Radial Distribution is unfolded along with the Jet p+. Bl 10 -
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