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Abstract e Photon Clustering Algorithms
The sPHENIX proposal is for a second generation experiment at RHIC, which will take ] | . Algorithm A

advantage of the increased luminosity due to accelerator upgrades, and allow measurements
of jets and jet correlations with a kinematic reach that will overlap with measurements * Cluster = contiguous towers E > Ey,egpo1
made at the Large Hadron Collider (LHC). Particle jets,formed when a hard scatter parton « Algorithm B

* Noise reduction 2 E > E,; 1014
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fragments and then hadronizes into a spray of particles, were proposed as a probe of the
Quark Gluon Plasma formed in heavy-ion collisions. As they traverse the QGP, the hard
scattered partons probe the medium at a variety of length scales, which is called jet
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* Neighboring towers which satisfy

quenching. To answer the fundamental questions of how and why partons lose energy in noise threshold = "isolated cluster”
the QGP, we need to characterize both the medium induced modification of the jet - Find “local max tower” and “peak area”
fragmentation pattern and the correlation of the lost energy with the jet axis. Some .
: : : : around it
observables that help elucidate these effects are gamma-jet correlations and jet | o
fragmentation functions, which require the precise tracking and calorimetry that sSPHENIX | * Eower With contribution from 2+ peak areas
will have. We will show the performance of these observables as well as that for jet and | divided into peak areas N
hadron spectra measurements, which are necessary for a baseline understanding, based on - Parameterized shower shape function " comtts Embodtin -
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* Photon Energy resolution og/E<15%/VE
 dp/p ~0.2% p to > 40 GeV/
e Jets interact minimally until their virtuality ~ medium virtuality

» Jets from the highest collision energies are mostly vacuum (pQCD) dominated
* Measure low E; jets at RHIC energies!

L R

Jet-to-photon p; balance

* Simulation of y-jet events with S
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 EMCal + HCAL give hermetic jet =Mcal Ly = JT'er o E
MAPS+IT+TPC 22 - .
measurement = E
bt High rESOlUtion traCker Wil-l- [T T T T T T 1T 1T | T T | T 171 | T T | T 1T | T 1T | T T | 1T 1T T_] 05:_ - —:
allow jet structure - SPHENIX G4 Simulation . Antik R=0.2 — - | . - E
measurements " PYTHIAS y-jet = Anti-k; R=0.3 ] 7 S Ry e e R ¥ 2
» Jet modification - p'>30 GeVic * Anti-k; R=0.4 X,
* Energy flow = pP>20 GeVic 0=0.09 E
* No autocorrelations! 5 = |+ Performance with heavy ion
 Jet algorithms for clustering and s - background needs to be quantified
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= 2F E * Jets allow us to address the important fundamental questions of "how" and "why”
1'51;_ E partons lose energy in the QGP
055_ E * There has been significant progress in our understanding of quenching
o | | e E * Jet quenching measurements at RHIC provide significant constraints on the partonic
E,,.c mechanisms

* sPhenix increased capabilities will allow a direct comparison to the LHC
* Large data rate will allow data collection without

What is the temperature
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