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The small-viscosity hydrodynamic evolution of the QGP suggests a strong coupling.
This is a key aspect of the “standard model” for heavy ion collisions.

Missing is a detailed examination of the hard sector, parton energy loss, and a detailed
program in the heavy quark sector
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Using Jets to Probe the QGP

RHIC @ 200 GeV
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Lower energy jets at RHIC have
increased sensitivity to QGP
interactions
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Anticipated Jet Rates at RHIC

200 billion sampled, 50 billion collected
In 20 weeks of Au+Au running

Hard Processes pQCD @ 200 GeV
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10710 b b b L St Large rates allow differential measurements
Transverse Momentum (GeV/c) with geometry (V2’ Vs, A+B, U+U, ) and

Precise control measurements (p(d)+Au, and p+p)

Rates based on stochastic \
80% of events are dijets

cooling, but no additional
upgrades to RHIC
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Tagging b-Jets

Method 1: Multlple Iarge DCA tracks
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cks
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Tracking

Projected Detector Capabilities
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Kinematic Reach

Extends range at RHIC Overlaps with LHC

i RAIC Today [ RH\C Tomorrow /44 /7, \HC Todzy | | HC Tomorrow
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The sPHENIX Detector

» Uniform acceptance from
-11<n<11and0<¢<2n
« 1.5T Superconducting
Solenoid Magnet
* Tracking:
* Vertex Detector

» Intermediate Silicon Strips
 OQuter TPC
« Calorimetery:
» Electromagnetic; Tungsten-
Scintillating Fiber (W/SciFi)
* |nner Hadronic Calorimeter
* OQuter Hadronic Calorimeter;
serves as flux return
* Possibilities for a forward

program: fsPHENIX
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sPHENIX Tracking
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Calorimetry

« EMCal:

Tungsten/Scintillating Fiber
2-D Projective

0.024 x 0.024 in An x A

=~ 18 Radiation lengths deep
Energy Resolution < 15%/VE

« HCal:
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2 Sections, inner and outer

Tilted plate design: minimum of
4 crossings

Scinitillating tiles with wave
shifting fiber readout

Outer HCal serves as flux
return

A, = 5 combined
Energy Resolution < 100%/\E

EMCAL =18X,~1A,
Inner HCAL =1A,
Magnet =1X,
Outer HCAL =4A,

““ENIX
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T-1044

« Second round of testing at
FNAL Test Beam Facility,
April 2016

« 8x8 EMCal (1-D Projective)
« 4x4 HCal (inner and outer)
 Mock Cryostat

« First generation digitizers
 Next round in Jan 2017
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Electron Resolution
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Prospects for the Future

The sPHENIX MIE; Submitted to DOE, Spring 2016
PHENIX IR is being prepared for sPHENIX.

Last PHENIX data run ended in June of 2016 after 16
years of running

Reference detector consisting of:
— Large Acceptance: -1.1<n<1.1and0<¢<2n T
— Tracking: MAPS — Silicon — TPC RHIC/AGS Users Meeting
. . June 2016
— Electromagnetic Calorimetry

RHIC / LHC Timeline
— Hadronic Calorimetry
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2015 2020 >2025
Future Schedule: ] i )
— Expect CD-0in FY17 - V — \fﬁ:&:";.‘%kf‘;ﬂi‘li’
— Construction to start in 2018 RAIC ) e .
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