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LHC

(Vs ~0.9-55TeV)
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Zay ALICE at LHC

ITS Upgrade:
1) ~$20M (1M*)
2) Complete 2018

(Central China Normal University,

China Institute Atomic Agency)

DCal:
1) $5M (0.78M*)
2) Complete 2013

PHOS FEE:
1) $17M (1.5M*)
2) Completed 2013

Key Physics:
QGP properties at ”
Mg~ 0 region.
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RHIC

(Vs ~ 5 -200 GeV )
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- RHIC: The high-energy

heavy-ion collider
(i) Dedicated QCD collider
(ii) Vspy = 200 - 5 GeV
(iii) U, Pb, Au, Cu, d, p

- RHIC: The highest energy

polarized proton collider!
Vs = 200, 500 GeV
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Key Physics:
- HFT & MTD completion in 2014.
- Heavy flavor, Quarkonium, and di-lepton measurements. )
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< Polarized p+p Program
Q@ < J - proton intrinsic properties STAR
- Decadal
- Plan
b Small-x Physics Program +
ol - Low-x properties, initial condition, 2020 -
CGC eRHIC
d - Elastic and inelastic processes in (eSTAR)
\ ws? 1 g’ pp2pp
-
< wofg 1) At 200 GeV at RHIC
AR > ol T - Deconfinement* & medium properties,
% \ ® De%% FoS
: wth MG - pQCD in hot and dense medium
) / :a wospe| 2) RHIC Beam Energy Scan (BES-I)
o — R ap— - QCD phase structure™: phase boundary
& critical point
\ - Chiral symmetry restoration*
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1) Central China Normal University, 2) Institute of Modern Physics, 3) Shandong University, 4) Shanghai
Institute of Applied Physics, 5) Tsinghua University, 6) University of Science and Technology of China

Barrel MRPC MTD:
1) $2.8M (0.8*)
2) 2014

Barrel MRPC TOF:
1) $4.3M (2.3%)
2) Completed 2010

p
Si-Pixel HFT:
1) $16.5M (1.5 -~ ~

2) 2014 1) Detector operation
- J 2) Data calibration, analysis, publications

) 3) PWG co-conveners
k4) Future upgrades and eRHIC

HLT: ~ $4M (0.5%)

S

/

AR N “from LHC to RHIC to FAIR to CSR”, October, 2012 10/20




=) STAR Future Upgrades

proton/nucleus electron
EEeessseees) | (CEEEE——
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$5.4M, 2016 ToF

GEM disks:
2M+, 2013+

— +YA

1P

West

East side: West side:
Precision e ID & ¢ Precision hID & ¢
measurements measurements

p
Key Physics (2015-2020):

1) Small-x cold nuclear matter properties in ep, eA, pA collisionsat eSTAR
2) Beam Energy Scan phase Il measurements

\.
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FAIR

(Vs ~2.5-12GeV)
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Facility for Antiproton and lon Research
(FAIR)

Primary Beams

- * 5x10M1/s; 1.5-2 GeV/u; 23828+
(51 « factor of 1024 increased intensity

« 4x10'3/s 90 GeV protons

« 1019/s 238 35 GeV/u ( Ni 45 GeV/u)

\ CBM
Lo "
A _— Rare Isotope
\ Production Target ‘ .

/ Super-FRS

Secondary Beams

Antiproton
Production Target

* rare isotopes 1.5-2 GeV/u

Plasma Physics

Atomic Physics " b - factor of 104 increased intensity
! ) 1@ « antiprotons 3 - 30 GeV

Storage and Cooler Rings

Advanced Accelerator Technology - beams of rare isotopes

« Rapidly cycling superconducting magnets * e —ACollider
 High energy electron cooling « 10" stored and cooled antiprotons
* Dynamical vacuum, beam losses 0.8 -14.5 GeV




The Compressed Baryonic Matter Experiment (CBM)

M RPC TOF " 1) Central China Normal University, 2) Tsinghua University, 3) University of Science and Technology of China

* Planned Chinese contributions
1) €7.5M (3%)
2) 2018

Flight Detector

=3
Tracking

/Key Physicsm

- QCD phase
structure at high
baryon density
- 1st order
phase transition
- Quarkyonic

Kmatter /

Dipol magnet

Cherenkov Detector

] W
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CSR

(Vs ~0.5-1GeV)
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o HIRFL-CSR & 1~ #ijit

SFC: <10 AMeV (H.L.),17~35 MeV (p) N
SSC: <100 AMeV (H.I.),< 110 MeV (p)
CSRm: <1000 AMeV (H.L.),= 2.8 GeV (p)

SNSRI

L! ,
<)

RIBLL1: JLT+AMeV RIBs
RIBLL2: HAMeV RIBs
CSRe: %\fﬂﬁ%ﬁﬂ:
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2) Trammg next generation nuclear scientists
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eRHIC

(2020 — 2025)

|
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= RHIC Version: eRHIC

0.60 GeV 1 )
=0

27.
New
detector

Reuses RHIC tunnel &
detector halls = minimal civil
constructions

Reuses significant fractions of
STAR/PHENIX detectors
Exploits existing HI beams for
precocious access to very high
gluon density regime

Polarized p and HI beam
capabilities already exist
(RHIC replacement cost ~$2B)
Design allows staging
approach, start with 5-10 GeV
and upgrade to ~20 GeV
polarized e~ beam

» Add an electron ring, reuse RHIC = eRHIC
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Study emergent
properties of matter

with QCD degrees of
freedom



