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The goals of BES-I:

1) Observe the
disappearance of
QGP signatures

2) Find evidence of
the first-order
phase transition
Find the possible
Critical Point
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RHIC Runs at or Below Nominal Injection Energy:

1. Au+Au 19.6 GeV 2001 (Test Run) 100 k events
2. Cu+Cu 22.4 GeV 2005 (Test Run) 250 k events
3. Au+Au 9.0 GeV 2007 (Test Run) 0 events

4. Au+Au 9.2 GeV 2008 (Test Run) 3 k events

5. Au+Au 7.7 GeV 2010 (Physics) 4 M events
6. Au+Au 11.5 GeV 2010 (Physics) 12 M events
7. Au+Au 5.5 GeV 2010 (Test Run) 0 events

8. Au+Au 19.6 GeV 2011 (Physics) 36 M events
9. Au+Au 5.0 GeV 2011 (Test Run) 1 event

10. Au+Au 14.5 GeV 2014 (Physics) 20 M events
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Pion Ratio for the Au + Al Data at
vSyy =3.0,3.5and 4.5 GeV

Pion Spectra for the Au + AI Data at
v/Syny =3.0,3.5and 4.5 GeV
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L5t.oF Run 14 details:
background, but Jege 2 B B : . > Fixed Target 3.9 GeV data taken concurrently with 14.5 GeV Au + Au
the target events gk ol w o & TR o : .
are evident LT ' ' collider events
» The target foil is held 2 cm below of the beam axis.
» The foil is 1 mm thick (4%).

Out of time pile-up
of electron-capture

Au halo nuclei




Energy Loss in TPC

dE/dx (keV/cm)

SRR AR RN R REREN RRRRE AR

STAR Fixed-Target Run14 Set-up
| | [ | ‘ | ] [ | [ ]

Fixed target
atz=2.1m

III'II.Ill

-

llllllllllllllIlllllllllllllllllllllll

-3 -2 -1 0 1 2 3

Ipl'g (GeV/c?
TOF 1/B

'& TTT17T

Ol EE!

T T T TOTTTTTT T L

2.0 cm radius
Be Beam

11|nlx|||l'lvnr~s [
3 2 - 4
Ipl/q (GeVic)

lll[lllllllllllllllll]l




Effective Coulomb Potential Fit to Pion Ratios
for Au + Au systems
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Au + Au /sy = 4.5 GeV
NN n Acceptance Proton Acceptance
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Future: BES-II

nner | ' upgrade
'ndcap

vent 'lane ' ‘etector

» FXT Program will collect huge statistics up to ~50 million events per day

» 1-2 days of dedicated fixed target running at each energy would collect
sufficient statistics to extend BES-II to lower energies

» Detector upgrades would extend our midrapidity acceptance for additional
fixed target energies

» Physics goals include looking for a 1%t order phase transition (eg. dv,/dy...) and
clarifying evidence for a critical point (eg. kurtosis...)

Kathryn Meehan - UC Davis - APS DNP
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Event Plane Detector (EPD)

* To improve event plane resolution
e (Can be used for triggering in FXT
* Full coverage to beam rapidity

e 24 sectors, 16 tiles/sector

Custom 3D-printed connectors

SiPM leads out

Current status: Prototype installed on STAR’s East side
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Pad plane layout for one sector

Outer Inner




CBM and STAR in cooperative agreement:
STAR-> gets an endcap TOF for BES-II
CBM-> gets a large-scale integration test of their TOF system

108 of 1376 CBM MRPCs will be used in STAR for BES-II, then returned to CBM
Kathryn Meehan -- UC Davis -- FAIRNESS 2016 18
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Fixed Target Proton Acceptance Limits
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LHC 2.76 TeV
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