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There are two central goals of measurements planned
at RHIC, as it completes its scientific mission, and at the
(1) Probe the inner workings of QGP by resolving
its properties at shorter and shorter length scales. The
complementarity of the two facilities is essential to this
goal, as is a state-of-the-art jet detector at RHIC, called
sPHENIX.|(2) Map the phase diagram of QCD with
experiments planned at RHIC.

The 201
LONG RANGE PLAN
for NUCLEAR SCIENCE
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Physics Motivation sPHENIX

 We have quantitative models for bulk properties of the QGP !!!

collisions thermalization hydro hadronization freezeout
Nonaka 1204.4795
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Initial fluctuation hydrodynamic model final state interactions
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Physics Motivation sPHENIX

 We have quantitative models for bulk properties of the QGP !!!

collisions thermalization hydro hadronization freezeout
Nonaka 1204.4795

Initial fluctuation hydrodynamic model final state interactions

e We don’t yet understand its femto-scopic structure !
e Jet/Parton Transport & Heavy Quark Spectroscopy

 Coordinated Physics Programs at RHIC and LHC
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Detector Overview
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Hadronic Calorimeter SPHE

In|<1, O<p< 27

e AnxAp =0.1x0.1

e alternating scintillating tiles & steel absorber with SiPM
readout

e AE/E < 150% / ,JE (combined)
OUTER HCAL e 1,536 readout channels
o Manufactured by UNIPLAST Company, Russia

e Project Contact : J. LaJoie, ISU

INNER HCAL .
arxiv:1704.01461
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ElectroMagnetic Calorimeter  srPHE(IIX

[n|<0.85 (may increase), O<p< 27 ——

Bearing

Rails blocks
(mounted on the Inner Hcal)

e An X Ap = 0.025 x 0.025

e 2D projective (approximate)

\ Absorbers

Shroud

e e/h separation > 100:1
e AE/JE<16% E @ 5%
e \W/SciFi matrix with SiPM readout

e 2x256=18,432 readout channels

o . . . .
Manufactured at UIUC Combined linearity, resolution for testbeam prototype
s 3F ~ ter
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Ron Soltz, LLNL — CIPANP 02-JUN-2018



Time Projection Chamber srHellix

* |n|<1.1, O0<r<78 cm

e 4-Stage GEM Amplification

e 153,600 channel continuous
readout w/ SAMPA chip

2i11m

10001 SPHENIX simulation
" p+p, 197 pb’
- signal only

e Ap/p<0.2% p

e 400 V/m, Ne:CF490:10

000
00

600?—013 =83 £ 1.2 MeV
00
00

o Project Contact: T. Charged Tracking in SPHENIX: - _
Hemmick. SUNYSB  TPC provideW' 5 i

Ron Soltz, LLNL — CIPANP 02-JUN-2018



Si Strip Intermediate Tracker (INTT)
MAPS u-Vertex Detector (MVTX)

o INTT
* |n|<1.1, O<p< 27

e 200um-thick Si sensors,
140/78/78/78 um strip widths

* opca<70um (x-y)

e Project Contact: Y.

Yamaguchi RIKEN
ESTIMATED TOTAL MASS HALF

e MVTX DETECTOR 1,100.0 grams

e Upsilon & Heavy Flavor
Tagging

* |n|<1.1, O<p< 27, |z|[<10cm

e ogpca</0um at pr=1GeV

END WHEELS
e Project Contact: M. Liu, LANL

CONICAL SECTION
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Schedule SPHE

Collaboration officially formed 2015

We got CD-0 2016

CD-1 review 2018

Installation at BNL 2022

Data taking starts 2023

~ Year | Species Energy (GeV] | Phys. Wks | Rec. Lum. | Samp. Lum. Samp. Lum. All-Z

Year-1 | Au+Au | 200 16.0 7nb™! 8.7nb"t | 34 nb™!

Year-2 | pt+p | 200 11.5 — 48 pb! | 267 pb !

Year-2 | p+Au | 200 11.5 - 0.33 pb* | 1.46 pb!

Year-3 | Au+Au | 200 23.5 14 nb~! 26 nb~! | 88 nb !

Year-4 | p+p | 200 23.5 — 149 pb~' | 783 pb
Year-5 | Au+Au 200 23.5 14 nb™* 48 nb™* 92 nb~*

Au+Au data acquisition at 15kHz for 1zl <10 cm

239B Au+Au MB events for 3 runs

e sPHENIX origin story : began with 2012 PHENIX decadal plan by
Morrison & Nagle

Ron Soltz, LLNL — CIPANP 02-JUN-2018



SsPHENIX y/jet Raa vs Reaction Plane  sPHE
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arxiv:1501.06197_fig1.10

Ron Soltz, LLNL — CIPANP 02-JUN-2018



SPHENIX pT reach SPHE

SASAAAAA RHIC Today [N RHIC Tomorrow  (/AAA/#### LHC Today N LHC Tomorrow
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sPHENIX PID SPHE
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sPHENIX single jet/photon resolution SPHE

Single jet resolution (central Au+Au)
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sPHENIX CDR

(E)

Single photon resolution (central Au+Au)
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sPHENIX Upsilon SPHE
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sPHENIX Upsilon (1S) Resolution  sPHE
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sPHENIX
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Heavy Flavor with MVTX

Heavy flavor physics in sSPHENIX

Rcp (0-10%/60-80%)
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sPHENIX can also resolve the flavor of jets

SPHENIX Simulation
Au+Au \s,=200 GeV, 240B MB

— B-meson

-o- D from B

-8- D-meson

2 4 6 8 10
Transverse Momentum [GeV/c]

using the MVTX

1.4

1.2

R,, (0-10%)

0.2

3
s

SPHENIX Simulation

Au+Au \s,=200 GeV

PYTHIA-8 b-jet, Anti-k_R=0.4, |n[<0.7, CTEQ6L
p+p: 200 pb™', 60% Eff., 40% Pur.

Au+Au: 240B MB, 40% Eff., 40% Puir.
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PATCH PANEL

ESTIMATED TOTAL MASS HALF
DETECTOR 1,100.0 grams

CONICAL SECTION
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SsPHENIX Collaboration spHEMIx
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