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Hadron Gas

The Evolving QCD Phase Transition Mo-eman 2008

t~ 1980

Quark Gluon
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"B
t~ 1990
= Quark Gluon

“~_ Plasma
-~

)
Y

Hadron Gas \
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Critical Temperature 150 - 200 MeV (ug =0)
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t~ 2000
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NAJS 64TeY  wSeu

Intersections
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Fig. 1.2 The Streamer Chamber in the superconducting Vertex magnet.
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‘ Observe the QGP/HG phase transition
;j Critical phenomena!

The Evolving QCD Phase Transition °-ema" 2008
t~ 1980

Quark Gluon Critical Temperature 150 - 200 MeV (ug =0)
& Plasma Critical Density 1/2-2 Barynn,,/lrm‘ (T=0)
Hadron Gas
Hg
t~ 1990 t~ 2000
T F~. Quark Gluon e Quark Gluon
N Plasma T i Plasma
‘\
‘\
uperconductor
Hadron Gas \ Hadron Gas pe
U ug
L — ——
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3; Observe the QGP/HG phase trrénsition
!b Critical phenomena!

The Evolving QCD Phase Transition "'°-°"2"20%
t~ 1980

Quark Gluon Critical Temperature 150 - 200 MeV (ug = 0)
& Plasma Critical Density 1/2-2 Baryons/Fml (T=0)
Hadron Gas
"B
t~ 1990 t~ 2000
T F~. Quark Gluon e Quark Gluon
s ~ Plasma T B Plasma
‘\
\\
uperconductor
Hadron Gas ' Hadron Gas \ T
ug ug
L e

} Discover the QGP |
1d Onset of Deconfinement
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\ Observe the QGP/HG phase frénsition
!b Critical phenomena!

The Evolving QCD Phase Transition "'°-°"2"20%

t~ 1980
Quark Gluon Critical Temperature 150 - 200 MeV (ng =0)
A Plasma  Critical Density 1/2-2 Baryons/Fm* (T=0)
Hadron G o — . o 1
Sl | Find the Critical Point!
"B Critical phenomena
t~ 1990 t~2000 I |
T F~. Quark Gluon e Quark Gluon
“~. Plasma g s Plasma
\\‘
duct
Hadron Gas ‘s Hadron Gas \ T oncuetor
"B ng
R — p— - . _
R T ' j‘l What are the properties of QGP?
|
E Onsl,)el’;s g?;fct::fﬁgzent ‘H Initial structure, Transport coefficients,...
i - - | - -

Gunther Roland

Mexico City, Oct 30 2017
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QGP properties: n/s

Gale, Jeon, Schenke
Int.J.Mod.Phys. A28 (2013) 1340011

2000
2002
2004 l l
2006
§ 2008
2010
Established viscous hydrodynamics as successful effective theory of long-
2o wavelength dynamics of QGP (at few x Tc)
_ f:ﬁ;cgfim; 20141 Explained structure and fine-structure of final state correlations based on
+ flow data understanding of initial geometry at (thermal) O(1fm) scale and transport
coefficient n/s ~ 1/(4mn)
Tt -
e Demonstrated unique place of sSQGP among known states of matter; broad

T Ulcn o0 o

connection with other strongly coupled materials (from string theory to cold
atoms)

1 1.5 2

‘g w fa
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Speakers:

Néstor Armesto (Universidad de Santiago de Compostela, Spain)
Alejandro Ayala (ICN-UNAM, Mexico)

Octavio Castafios (ICN-UNAM, Mexico)

Arturo Fernandez (FCFM-BUAP, Mexico)

Paolo Giubellino (University of Torino, Italy & ALICE-LHC)
Gerardo Herrera (CINVESTAV, Mexico)

Arturo Menchaca (IF-UNAM, Mexico)

Antonio Ortiz (Lund University, Sweden)

Gunther Roland (Massachusetts ImWnology, U
Daniel Tapia (University of Paris) France)

Thomas Train: Washington, USA)

. W’ i

Alejandro Ayéla
Gerardo Herrera

4 . / Eleazar Cuautle

'y
0rga)izin7€ommittee:

More information: www.nucleares.unam.mx!

Arturo Fernandez

Mario Redriguez

‘ | Mario Ivén Martinez
- s
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2010

Neh =258  dNch/dn=65 CMS arXiv:1009.4122

CMS Expe
Data recor 25:58 2010 EDT

High multiplicity events selected with online track reconstruction. Used
unprescaled trigger on 1pb-1(5x1010 events)

H .
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Long-range near-side correlations seen in 7TeV pp

MinBias High multiplicity (N>110)

(b) MinBias, 1.OGeVIc<pT<3.OGeVIc (d) N>110, 1.OGeVlc<pT<3.0GeVIc

R(An,A¢)
R(An,A¢)

Charged hadron correlations

in CMS track <2.
n GMS tracker (Nl =2 onounced structure at lafge An around Ag=0 |

H .
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Much stronger effect seen in pPb at 5TeV

Study the “long-range” region “ZYAM”: Normalize associated
yield to be zero at minimum
LI L L L
Average over . ¢ pPb5.02TeV o
. . _ ( JN
“\_ridge region  _ [ O pp 7TeV 0
__\<|Aq|<4) Z § 005 OQ 1
. > T oo @)
= <]1 5 1—Z'E ® o
Zz|=145 L QQ
o|g 1.40¢ e ooy Yo o S ]
‘_513 | PR |
Z 0 1 A 2 3
4
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Leading-particle suppression
in high energy nucleus—nucleus collisions

A. Dainese™", C. Loizides™' and G. Paié¢™!

¢ Universitd degli Studi di Padova and INFN, via Marzolo 8, 85151 Padowa, ltaly
8 Institut fiir Kernphysik, August-Fuler-Str. 8, 60486 Frankfurt am Main, Germany
© Institulo de Ciencics Nucleures, UNAM, Merico City, Mezico

18th Jure 2004

Abstract

Parton energy loss offects in heavy-ion collisions are studied with the
Monte Carlo program PQM (Parton Quenching Model) constructed
using the BDMPS quenching weights and a realistic collsion geometry.,
The merit of the approach is that it contains caly one free parnmeter
that is tuned to the high-p, nuclenr modificntion factor mensured in
central Au-Au collisions at /3es = 200 GeV, Once tuned, the model
B comsstently spplied 1o all the high-p, obeervables at 200 GeV: the
centrality evolution of the nuclear medification factar, the suppressica
of the aeny-sde jet-Lke correlations, and the azimuthal nnisctropées
for thess oleervables, Predictions foe the leading-particle suppression
at nucleon-nuckon ortre-of-mass energies of 62,4 and 5500 GeV are
presented, The limits of the eikonal approximation in the BDMPS
approach, when applied to finiteenergy partons, are discussed.

<
=
o
>
C
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<
e
-
g
s
(o
=9
2
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5

*arvdres. dainese@pd infn it
Nowzides Oikf uni-frankfart de
i paypeicOnuclecs unam.mx
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QGP properties: g, &
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4 EmE *Z (0-100%) p} > 20 Gevie |
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—@— Isolated photon (0-10%) —

CMS (* preliminary)  PbPb\[s\, =2.76 TeV
T T T

I
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80 100
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° TOWAS8(0-7%) [ | CMS (0-5%)

= 1* NA49 (0-5%) Models 5.02 TeV (PbPb)
RHIC 200 GeV (AuAu) SCET, (0-10%)

O 70 PHENIX (0-5%) Hybrid Model (0-10%)
# + h*STAR(0-5%) [[11] Bianchi et al. (0-10%)
LHC 2.76 TeV (PbPb)

o ALICE (0-5%)

v ATLAS (0-5%)

O CMS (0-5%)

=== Andrés et al. (0-5%)
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100

High pt/high mass
vectorbosons unmodified

Charged hadrons
suppressed

xico City, Oct 30 2017

JET collaboration, 2013

oo« MARTINI —— McGill-AMY]

6 =3 HT-BW 4 --- GLV-CUIJET-
5 : .
4 | 7 | :
3 | paasi
%:0:;,{\:4’ <«€>"2 E

2 B
1 . 3 DI <Au+Au at RHIC, R
O Tes _Pb+Pbat LHC,

0 |E.A. P P R 1\ TR R ,IA 1]
0 0.1 0.2 0.3 0.4 0.5

T (GeV)
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‘. Observe the QGP/HG phase transition
!h Critical phenomena!

The Evolving QCD Phase Transition - 20%
t~ 1980

Quark Gluon Critical Temperature 150 - 200 MeV (1 =0)
A Plasma  Critical Density 1/2-2 Baryons/Fm® (T=0)
Hacron Cas | Find the Critical Point!
"B ﬁ Critical phenomena
t~ 1990 t~ 2000
T F~. Quark Gluon - Quark Gluon
“~. Plasma T o Plasma
\\‘
Hadron Gas Hadron Gas Bpencoacnceos
"B ug
55— — - S— .
’ - A ' H What are the properties of QGP?
1j Onsl.)elts gi?‘lge;ct::fﬁgrient ‘E Initial structure, Transport coefficients,...
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‘. Observe the QGP/HG phase transition
4& Critical phenomena!

The Evolving QCD Phase Transition - 20%
t~ 1980

| Temperature 150 - 200 MeV (ng =0)

}‘ How does QGP work? [ Density 1/2-2 Baryons/Fm® (T=0)
.4 !

How do observed : | Find the Critical Point! E;
- 1‘ Critical phenomena
properties emerge? Ap— ~

i Quark Gluon
y ol I Plasma

- What is its microscopic
structure?

uperconductor

| Hadron Gas
"B ug
R — — - i e -
A P — 1 What are the properties of QGP?
j Onsl,)el’;s gi?‘é)e;ct::fﬁgrient ‘ﬁ Initial structure, Transport coefficients,...
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REACHING FOR THE HORIZON

The 2015
LONG RANGE PLAN
for NUCLEAR SCIENCE

© @

There are two central goals of measurements planned
at RHIC, as it completes its scientific mission, and at the.




Probing the inner workings of QGP

Atoms=>Nuclei Nuclei=»Nucleons Nucleons=>Quarks
+ 6° o |8°

x 10° a 26°
0.5 T T T — T

) n o Short
Wavelength
What is the o
Microscopic structure g
of QGP?
v

Long
Wavelength |

AdS/CFT low viscosity goo

H .
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Probing the inner workings of QGP

Three key approaches to study
QGP structure at multiple scales

Jets and jet structure Parton mass/flavor
bBlockcd
Y Yorm DGLAP
L ate DGLAP 0. u y d y S
O(a) quanta
a kf ___________ /
= o
S X C
% |LPM
§ Late DGLAP /9\11 O(1) quanta
g o T_()_‘_i}_’ ___________________ / Ol quanta___
= \ .
: N
o A /JJ \\ quai
= B, N\
o N%,
Medium cascade e N2, NG, b
Late DGLAP V% \

-172 2 -12
(kfurm[) (0. k>plil[) m b b b b b b
Angular scales: Log(0)

Y{(3s) Y(2s) Y(1s)
Upsilon spectroscopy
II II I Gunther Roland Mexico City, Oct 30 2017 22




Physics drives detector requirements

Physics goal Detector requirement

Accept/sample full delivered luminosity
Full azimuthal and large rapidity acceptance

High statistics for rare probes

Precision Upsilon Hadron rejection > 99% with good e+~ acceptance
spectroscopy Mass resolution 1% @ my
High jet efficiency and Full hadron and EM calorimetry
resolution Tracking from low to high pT
Control over parton mass Precision vertexing for heavy flavor ID
Control over initial parton pr Large acceptance, high resolution photon ID

High efficiency tracking for 0.2 < pt < 40GeV

23
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Seven years of development

- sPHENIX Concept in the PHENIX Decadal Plan (charged by ALD Steve Vigdor): October
2010

- Original proposal http://arxiv.org/abs/1207.6378: July 2012
(new superconducting solenoid & optional additional tracking)

- BNL Review (chaired by Tom Ludlam) of sPHENIX proposal: October 2012

- Updated sPHENIX proposal: October 2013

- BNL Review (chaired by Sam Aronson) of “ePHENIX” LOI: January 2014

- “ePHENIX” White Paper (http://arxiv.org/abs/1402.1209): February 2014

- Future Opportunities in p+p and p+A with the Forward sPHENIX Detector (http://
;v(\)/\1/v‘\1/.phenix.bnI.gov/phenix/WWW/puinsh/dave/sPHENIX/ pp_pA_whitepaper.pdf): April
-+ Updated proposal, submitted to DOE: June 2014 (incorporation of Babar magnet and tracking)
- DOE Science Review: July 2014

- Updated Proposal http://arxiv.org/abs/1501.06197 : November 2014

- DOE Science Review (chaired by Tim Hallman): April 2015 — successful science review

- Science collaboration formed: December 2015
- sSPHENIX CD-0: October 2016 (DOE Mission need”)

+ MVTX pre-proposal: March 2017; Director's review July 2017

- Modest forward upgrade LOI: June 2017

- DOE CD-1 review expected in first half of CY 2018 (Director’s review August 2017)

H .
II II I Gunther Roland Mexico City, Oct 30 2017

The PHENIX Experiment at RHIC

Decadal Plan 2011-2020

TP N
</PH "ENIX

o T~ —
© ““PHTENIX

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Future Opportunities in p-+p and p+A
Collisions at RHIC with the Forward
SPHENIX Detector

Concept for an Electron lon Collider (EIC)
tor built around the BaBar solenoid

“PH ENIX




64 institutions and counting

Augustana University

Banaras Hindu University

Baruch College, CUNY

Brookhaven National Laboratory

CEA Saclay

Central China Normal University
Chonbuk National University

Columbia University

E6tvos University

Florida State University

Georgia State University

Howard University

Hungarian sPHENIX Consortium

Insititut de physique nucléaire d’Orsay
Institute for High Energy Physics, Protvino
Institute of Nuclear Research, Russian
Academy of Sciences, Moscow

Institute of Physics, University of Tsukuba
lowa State University

Japan Atomic Energy Agency

Joint Czech Group

Korea University

Lawrence Berkeley National
Laboratory

Lawrence Livermore National Laboratory

Lehigh University

Los Alamos National Laboratory
Massachusetts Institute of Technology
Muhlenberg College

Nara Women’s University

National Research Centre "Kurchatov
Institute”

National Research Nuclear University
"MEPHI"

New Mexico State University

Oak Ridge National Laboratory

Ohio University

Petersburg Nuclear Physics Institute
Purdue University

RIKEN

RIKEN BNL Research Center

Rikkyo University

Rutgers University

Saint-Petersburg Polytechnic University
Stony Brook University

Temple University

Tokyo Institute of Technology
Universidad Técnica Federico Santa Maria
University of California, Berkeley
University of California, Los Angeles

University of California, Riverside
University of Colorado, Boulder
University of Debrecen
University of Houston

University of lllinois, Urbana-Champaign

University of Jammu
University of Maryland
University of Michigan
University of New Mexico
University of Tennessee, Knoxville
University of Texas, Austin
University of Tokyo
Vanderbilt University

Wayne State University
Weizmann Institute

Yale University

Yonsei University
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IMir D

sPHENIX Detector
™

Hadronic

Solenoid Magnet alorimeter

Central Tracking
— TPC

— INTT

— MVTX

Electromagnetic

e Full Azimuthal Coverage

Calorimeter
e |eta| <1.1

27



IMir D

sPHENIX Magnet

* Former BaBar Experiment's SC-Solenoid - B ~ 1.4T

e Inner Radius of 140 cm and 33 cm thick

2016 Successful low field test
2017 Full field test soon

« 3.8 mlong

2015

Page MIII R
Arastraderc



IMir D

Central Tracking System

Continuous
readout TPC
(R=20-78 cm)

3-layer MAPS vertex tracker
(R=23,3.1,3.9cm)
4-layer si strip
intermediate
tracker
(R=6, 8, 10, 12cm)

DCA resolution <25 um
at pr>1 GeV

Good momentum resolution
from p71=0.2 to 40GeV

29



O
sPHERIX

MVTX (micro vertex tracker)

High efficiency > 99%

Low noise < 10-6

wet sPHENIX Inner Tracking

Rmax 34,60

Rmid 31,50

Good time resolution 5 us

MAPS technology (copy of ALICE ITS upgrade IB)
Fine pitch 28 x 28 um?

End wheel

Half Layer

End wheel

Layer 0 Layer 1

Layer 2

Radial position (min.) (mm)
Radial position (max.) (mm)
Length (sensitive area) (mm)
Active area (cm?)

Number of pixel chips
Number of staves

22.4
26.7
271
421
108
12

30.1
34.6
271
562
144
16

37.8
42.1
271
702
180
20




IMir D

TPC

e From 20cmto 78 cm in radius and 2.11 min Z
e Continuous (high rate) readout achieved with MicroPattern gas detectors (Quad-GEM)

e 72 modules: 2(z) x 12 (phi) x 3 (r) with mix pads geometries: rectangular and zigzag

* Ne-based gas for high ion mobility and low transverse diffusion

e e
o —
GEM 2 el = ™
po— P E p— 20
GEM & _- = —c-q:-'—
| I | [ ed e — 2o
Paz e
N

4——"‘”_’_’_’_’_’_’_’_’_’_’“> .
2.11m Quad-GEM Gain Stage

Operated @ low IBF

72 modules
2(z), 12(9), 3(r)

153.6k channels

Res < 250 um

31



Measured Energy (GeV)

Calorimeter stack

EMCAL: Tungsten w/ embedded SciFi
HCAL: Steel and scintillating tiles + WLS

SiPM’s (B field resistant)

®  Electrons in HCAL
Ereco=1.42E 4, - 0.01 2E(2rum
® Hadrons in HCAL
Ereco=Eurutn

5 10 15 20 25 30 3!
Input Energy (GeV)

Linear response

OUTER HCAL

Outer

¢35 AI
¢ Steel also used as
flux return

Inner: 1.0 Az

24576 towers

E/<E>1l
— N

Resolution (o,
o
o)

o
o))
T

o o

N B
'\\\‘\\\
F

o

L] Hadrons in HCAL

AE/E = 2%(3p/p) ®11.8% ©81.1%/VE

. Electrons in HCAL

AE/E = 2%(3p/p) ®8.7% ©31.3%/\E

(=)

Ir%%t Ene?g/ (Ge\:;)5

11.8%+81.1%/sqrt(E)

0 5 1015 20 25 30 35
Reco Energy

0 1

0 20 30 40 50
Reco Energy 32



Unified approach to jet physics at RHIC and LHC

O
sPHERIX

RAA

X+Jet

HAAAAAAA: RHIC Today [N RHIC Tomorrow — (AAAAAA## LHC Today [N LHC Tomorrow

and x+hadron
correlations
add low p+ reach

PN 7%+ Jets (p+%)

Double b-Tag (pr ;)

IS SIS . Hadrons
YA R
I - .
IS/ P D Mesons
SIS
I 5 Mesons
b Jets
I,
V77777 Dijets (Pr.,)
7 Jm
Ensemble-based
measurements y+Jets (p1Y)

10

pr [GeV/d]

103
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PbPb 368/464 ub™, pp 28.0 pb™' (5.02 TeV)
T T ‘

1ol pl" < 30 GeVic CMS - | Raa: modification of Upsilon yields
L |yw| <24 Pre[,mlnary T ] |n AU+AU relat|ve tO SUItab|y

Cent. - lized vields i "
—————————— ;——.——————f——.—yié—f——E.}of{ddo/;7norma ized yields in p+p

Count every Y delivered:
large acceptance (2rt x Inl < 1)
high rate capability (15 KHz —
commensurate with RHIC

—

0.8 L ]
68% CL - ]
m::: """ 3S) 95% CL : ] prOjeCtIOHS)
0.6 - — . . .
CMS-PAS-HIN-16-023 triggering in p+p and p+A

0'4: """""""" T 7 [Y(s2538) —e%e |
0.2k T N -
i T = 1 1000 sPHENIX simulation
07\ L1\ i I T RE ] . p+p, 197 pb-1
0 50 100 150 200 250 300 350 400 s00l signal only
N B
part I Identify delivered Y's:
3 6000y = 83 = 1.2 MeV - high track reconstruction efficiency (>
. : i 90% @ 3 GeV/c)
sPHENIX simulation . . .
1008 Au+Au a0 good electron ID (90:1 rejection in
3 1.2 L Strickland & Bazow : Au +AU)
o B e Y(1S) NP A879 (2011) 25 L
] ° Y(25) —— 4uy/S=1 200
Q; Rl sl daded A.L:L.;.\..\-s-l-u::::E!t:\:..i;-'q--x-{"x.:‘;.\ ! Ll

7.5 8 8.5 9 95 10 105 11
invariant mass (GeV/c?)

0.6

Distinguish separate mass states
excellent momentum resolution in pr
~ 4-10 GeV/c (om < 100 MeV/c?)

0.4

0.2

GHH\HH\HHMH\\\HI\HHMW\
|| 0 50 100 150 200 250 300 o%0 Mexico City, Oct 30 2017 34



Fully Reconstructed

- T — = e — T —
2 100 ™ ppreix simutation 0-10%, 24B % 300 |sPHENIX Simulation  0-10%, 24B % [ SPHENIX Simulation  0-10%, 24B
E F Aut+Au \5=200 GeV 0.0 < P < 2.0GeV/c A E [ Au+Au \5=200 GeV  2.0< p < 4.0GeV/e A E 200 [ Au+Au |5 =200 GeV ~ 4.0< P < 8.0 GeV/c
(o] N - B (9] L
g 2 200 |- 2 150 -
o &) i o i
50 [
I 100 r
100 [
: 50
P | i P L L
05 5.2 5.4 05 5.2 5. 05 5.2
mass. __[GeV/c] mass. __[GeV/c’]
m T T T T K T T T T T T m T T T T . T T T T T T T T
+ sPHENIX Simulation + 40 sPHENIX Simulation
2 " AutAu {50=200 GeV 2 | AutAu [5,=200 GeV
72}  24B 0-10% 75} r 240B MB
20 L
- Most Central Au+Au 30 —Minimum Bias Au+A
L L [
| I | [
L r [
n I ]
L ] 20
[ B [
10 u | u
L - : L]
[ [
- 10 o -
- L
0 L1 | 1 1 1 1 1 1 0 L1 L1 | 1 1 1 1 1
0 2 4 8 10 0 2 4 8 10
P, (GeV/e) P, (GeV/e)

B+ Mesons

o e b b by

Counts [/ 25 MeV]

sSPHENRIX

T —
" SPHENIX Simulation  0-10%, 24B
30 " AurAu y5=200GeV,  8.0<p, <100 GeV/c|

massl;m [GeV/c

CMS style: no PID, but
very good DCA
resolution combined
with high statistics
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RHIC / LHC Timeline
1 Month lon Running 1 Month lon Running
11/2015, 11/2016, 6/2018 11/2020, 11/2021, 12/2022
End of
LH C Long Shutdown 1 Long Shutdown 2
7/18-12/19
2015 2020 >2025
LS2
Electron-lon Collider
(Notional BNL Plan)
RHIC
R s e | Ciffizeynt RHIC User Meeting June 9, 2016
C ENERGY science 23

2lde from Tim Hallman’s talk at RHIC Users’ Meeting, June 2016
IIIII Gunther Roland Mexico City, Oct 30 2017 36




‘. Observe the QGP/HG phase transition
4& Critical phenomena!

The Evolving QCD Phase Transition - 20%
t~ 1980

| Temperature 150 - 200 MeV (ng =0)

}‘ How does QGP work? [ Density 1/2-2 Baryons/Fm® (T=0)
.4 !

How do observed : | Find the Critical Point! E;
- 1‘ Critical phenomena
properties emerge? Ap— ~

i Quark Gluon
y ol I Plasma

- What is its microscopic
structure?

uperconductor

| Hadron Gas
"B ug
R — — - i e -
A P — 1 What are the properties of QGP?
j Onsl,)el’;s gi?‘é)e;ct::fﬁgrient ‘ﬁ Initial structure, Transport coefficients,...
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3 ObserVe the QGP/HG phase frénsition
m Critical phenomena!

The Evolvj

t~ 1980

How dZes QGPE

» QCD Phase Transition McLerran 2008

emperature 150 - 200 MeV (ng =0)
sity 1/2-2 Baryons/Fm® (T=0)

Find the Critical Point!
Critical phenomena

t~ 2000

i Quark Gluon
y ol I Plasma

uperconductor

Hadron Gas
"B
R — e — —
o - ' ﬂ What are the properties of QGP? |
3 OnsDelts g?‘éfct::fﬁszent l& Initial structure, Transport coefficients,... |
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Mir
Billion dollar question (not rhetorical)

» Understanding the emergence (and inner workings) of a
strongly coupled system from a asymptotically weakly
coupled gauge theory is a billion dollar question (2015 NP
LRP)

* Measuring the effective gluon density in heavy-ion
collisions at some energy is not

 specific numerical values of ghat / ehat don’t seem to
have particular “meaning” (c.f., n/s)
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Mir
Inner workings of QGP - “quasiparticles”

e Can RHIC/LHC measurements identify scale dependent
properties of QGP, e.g., quasiparticles with a given mass
etc?

e Current emphasis on understanding parton shower
modifications in trivial media - pre-requisite to achieve
ultimate goal

e Develop toy models of interesting media to understand
ultimate sensitivity
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Outlook

e From NA35 to sPHENIX
e Three decades of discoveries
* Profound questions remain

* Look forward to presenting first sSPHENIX results in at the
next meeting in 2022!
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sPHENIX TimeLine

Detector Design Construction Installation and Start
e Conceptual closeout Data
e Preliminary Taking
e Final
CDO CD1 CD2 CD3 CD4 -
2016 2017 2018 2019 20 2021 2022

Au+A 2 V, |Z]<1
eor__spen e —som. om.
16

2022 Au+Au 34 nb-1 Minimum Bias @ 15kHz
47B (2022) + 96B (2024) + 96B (2026) =
2023 p*p 11.5 267 pb! | 239 Billion Events

2023 p+Au 11.5 1.46 pb-!
Level-1 Trigger (e.g. high pT photons)
2024 Au+Au 23.5 88 nb'l 550 B||||On Events

2025 p+p 23.5 783 pb-1

2026 Pzl | e 92 nb* Au+Au @15kHz, All Z
200 GeV/c 1.5 Trillion Events
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