STAR Physics Program

STAR Beam Use Requests for Run13 and Run14

Nu Xu
for the STAR Collaboration




1) Introduction

2) Selected Recent Results

- Spin Physics Results
- Results from 200 GeV Au+Au Collisions
- Results from BES Phase | (BES-I)

3) Run12 Status
4) BUR for Run13 and 14

Nu Xu BNL PAC, June 7 - 8, 2012 2/43



) STAR Physics Focus

\) _ \) Polarized p+p Program Carl's Talk
. - Study proton intrinsic
> properties STAR
\ > - Decadal
( : ol Plan
b i “9% Small-x Physics Program +
- Study low-x properties, initial 2020 -
B : condition, search for CGC eRHIC
- Study elastic and inelastic (eSTAR)
processes in pp2pp
\
e ~
3 . 1) At 200 GeV at RHIC
= Crticl point? - Study medium properties, EoS
: \ H;rzns - pQCD in hot and dense medium
8 E 2) RHIC Beam Energy Scan (BES)
) o TSR - Search for the QCD critical point
0 ? T — - Chiral symmetry restoration
\
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*TA R STA R D ete CtO I'S Fast and Full azimuthal particle identification

TPC

TOF

HFT

FY13-14

EMC+EEMC+FMS
(-1<n<4)

MTD

FY12-14

DAQ1000

FGT
FY12-13

Nu Xu
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) STAR Experiment

EMC End Cap

BBC
| pp2pp’ | mi _

Trigger Computing
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) . STAR Upgrade Timeline

Upgrade Completion Key Physics Measurements
(a) Trans. Asymmetry at forward-y
FMS Completed 2008 (b) CGC
TPC DAQ1000 Completed 2009 Minimal dead time, large data set
MRPC TOF Completed 2010 Excellent PID in full azimuthal
acceptance
FGT 14/24 Quadrants Run 12 | Forward-y W+ for flavor separated
Complete Run 13 quark and anti-quark polarization
(a) Precision hadronic ID for charm
HET Engineering Run 13 and Bottom hadrons
Complete Run 14 (b) Charm and Bottom hadron energy
loss and flow
MTD Partial Run 12, 13 (a) High pr muon trigger

Complete Run 14 (b) Quarkonia states, e-p correlation
Carl’s talk

Beyond Run 14

. ______________________________________________________________________________________________________|
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.. SIAR Detector Configurations
l

2001-2010 u d s
2010 TPC + TOF u, d, s + dilepton
2013 TPC + TOF + MTD*

ud s c b+
2014 TPC + TOF + MTD+HFT dilepton

= Large coverage, excellent particle ID, fast DAQ
- detects nearly all particles produced at RHIC
- multiple fold correlation measurements
- Probes: bulk, penetrating, and bulk-penetrating

= STAR: Perfect mid-y Collider Experiment

= STAR physics in high rapidity regions, Carl’s talk
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STAR BUR for Runs 13 and 14

Run Beam Energy Time System Goals
Py Py oror An> Ann> A, Exclusive
4 days Central Production
Vs=510 GeV
1) W= A, : P2*L= 50 pb!
13 10 weeks P~P~ i) disjets A, : P**L= 15 pb'l
i) MTD e-p correlation, 2 nb-!
Vsyy = 200 GeV 4 weeks Au + Au (280M central events)
i1) HFT engineering run
1) HFT & MTD heavy flavor,
Vs =200 GeV 10 weeks Au+ Au 10 nb'(500M M.B.)
14 i1) Fixed-target data taking
1) Heavy ion reference data
Vs =200 GeV 5 weeks P_.D. L=40 pb’! (500M M.B.)

i) Ag, L= 40 pb-!

Run 13: 20 cryo-week. 510pp: 55% polarization
Run 14: 20 cryo-week. 200pp: 65% polarization

* Physics priorities




*TAR

2) Selected Results:

(1) Spin Physics Results
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.. W and Z/Y* Production at Vs = 500 GeV

STAR Run9: PRD85, 92010 (2012)

e o p+p collisions at
St w o Vs = 500 GeV
Z10 — T
= A%
s B vomn - ua 1) Results from NLO
R ‘ Pram s oAz QCD models are
85 F Al cus D0 consistent with STAR
- new data
10 = . ] : ]
g‘°3§_ el 2) Future high statistics
= f el W data important for
JE flavor asymmetry of
o= - FEWZ and MSTWO0& NLO PDFs
8 — PP W — PP Ty the sea quark study
0 10 --PH =W . pp— 2yt
‘?‘ E + — pP-W
¥ OF
! 1l l ‘1(1)‘

\'S (GeV)

. ______________________________________________________________________________________________________|
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. STAR A, from 2006 to 2009

10.06 -
o - GRSV-STD
« 005 GRSV-ZERO
L, - | —— Dssv
004 | - 1 DSSV %242% Uncert
"7 E | ] Relative Luminosity Uncert
003F.| ® 2009 STAR Preliminary
e = ® 2006 STAR Preliminary
0.02 =
0.01
0 - - S e
-0.01 .
0.0 E \'s=200 GeV p+p — jet+X [n|<1
= +8.8% scale uncertainty
-0.03 = from polarization not shown
_0'04: PR (TN ST TN T TR WY ST W SN VO ST T U U P
0

L L l L I L Ll l L
5 10 15 20 25 30 35
Particle Jet P+ [GeV/c]

2009 STAR A| measurements:

« Magenta line: new fit with STAR Run9 results
* Results fall between predictions from DSSV and GRSV-STD

Nu Xu BNL PAC, June 7 - 8, 2012 11/43



*TAR

2) Selected Results:

(2) Results from Vs, = 200 GeV
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) Particle Identification at STAR
(TPC + TOF + HLT)

T | T T : T I

‘He : -
;oo gt |- Clean Identification:
i T 1 | TPC and ToF
:b —

| e | m? = (1B -1)

— - China-US: Time of
107, 1+ | Flight (ToF) Detector

- High Level Trigger

Mass (GeV/c?)

Nature (2011) DOI: doi:10.1038/nature10079 || STAR Experiment
Received 14 March 2011 | Accepted 04 April 2011 | Published online 24 April 2011
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Y.  a: Top-100 Physics and Math
Science in 2011

A& o N -

Image: CERN

The Top 10 Physics and Math Stories of 2011

1. Faster than the Speed of Light: Runaway subatomic particles seem to be breaking the cosmic speed limit. If the results hold up, physicists have
some explaining to do.

14. Astronomers Watch Black Hole Devour Star: Researchers luck out, getting a front row seat for stellar annihilation.

20. Helium's Antimatter Twin Created: Scientists catch particle only created once every 28 billion times nuclei are smashed together.

Discovery Magazine:http://discovermagazine.com/photos/19-top-100-stories-of-2011

Since last PAC meeting we have published: 3 PRL; 1 PRD;
1 PLB; 5 PRC papers including high-p; PID, HF,
strangeness enhancement in HI, W production cross
sections.
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*TAR

s =

STAR Di-electron Program

200 GeV  p+p

Au+Au MinBias Au+Au Central

10"

dN/(dMdy) [(GeV/c?)
o

107

' " 110
a'— yee & Y — ee 0 — ee & 0— nee
———- 1 — Yee Jy —ee -
—-1n = yee —-==—- (T —ee(PYTHIA)
- P e bb — ee (PYTHIA) ]
© —ee & 0 > 1lee —— sum 10"

p+p @\s = 200 GeV
pfr>(|.2 GeV/e, nfl<1

Data/Cocktail
T []
o
(. |
]
|

M, (GeV/&)

STAR: arXiv:1204.1890

0-3

[ | ! I ' | I ! | I T

STAR Preliminary  Au+Au 200 GeV MinBias |
[ p§>0.2 GeVlc, n°l<1 ]

STAR Preliminary  Au+Au 200 GeV Central |
p2>0.2 GeVic, <1 ]

., nn, o0 ., n1. o0

. _ — 491 ....... _ —
- J/y,y' bb, DY 10°F J/, ', bb, DY
— ¢¢ PYTHIA 0.96mb — ¢c PYTHIA 0.96mb
— Cocktail Sum — Cocktail Sum

i E
3 b -]
21— _._“ s -]
I l | | | 1 7|‘ L ""l.“-"'-le_*__k B ';‘;& _+_|'_+_
0 1 2 3 4 079 1 2 3 4
Mass(e'e’) (GeV/c?) Mass(e'e) (GeV/c?)

1) Direct radiation, penetrating-bulk probe, new to STAR!

2) Beam energy, pr, centrality, mass dependence (8-10x more events):
R, Vo, radial expansion, HBT, polarization, ...

3) HFT/MTD upgrades: key for the correlated charm contributions.

Nu Xu
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"!FtAI?

Y (1S+2S+3S) Rys

Y(1S+25+3S)

Raa

- = = -
N & OO DN

©c o o ©
O N b OO OO o

Vsyy = 200 GeV Au+Au collisions

@ T(15+25435)  e'e’, AutAu

p+p Sys. Uncertainty

p+p Stat. Uncertainty

Free Energy Potential Model

Internal Energy Potential Model

lIlI[lllllIlllllIlIIIlIlIllllIlIlIlIl

50 100 150 200 250 300 350
N

- T

part

1) STAR: Triggered events

2) The result is consistent
with the scenario that all
Upsilon excited states
are melted in central Au
+ Au collisions at RHIC

*M.Strickland and D. Bazow, NPA 879, 25
(2012).

Nu Xu
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*TAR

2) Selected Results:

(3) RHIC Beam Energy Scan
(BES-I)

Nu Xu BNL PAC, June 7 - 8, 2012 17/43



) Beam Energy Scan at RHIC

Study QCD Phase Structure
- Signals of phase boundary
- Signals for critical point

1 LHC Experiments

ent RHIC Experiments

()
| -
>
-—
©
—
()
o
5
l_

Critical Point
Hadron Gas

Nuclear

Matter Neutron Stars
-

900 MeV

Baryon Chemical Potential

Early Universe The Phases of QCD

Superconductor

Observations:

(1) Azimuthally HBT
1st order phase transition

(2) Directed flow v,
1st order phase transition

(3) Dynamical correlations
partonic vs. hadronic dof

(4) v, - NCQ scaling
partonic vs. hadronic dof

(5) Fluctuations
Critical point, correl. length

- http://drupal.star.bnl.gov/STAR/starnotes
/public/sn0493

- arXiv:1007.2613

Nu Xu
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*TAR

RHIC BES-I Au+Au Dataset

1 130 112
2 11 70 27 156
3 11 36 19.6 206
4 10 12 11.5 316
5 10 5 7.7 420
6 12* -- 5 550
v, (p) - v, (anti-p)
Chemical freeze-out vy slope vs. sy 0.08F T+
o ® o5t e STAR Preliminary " [AutAy, 0-80% k=T
0.1 8- STAR Preliminary : ;3_533,;‘, 0.15: Proton v, Slope O 06; | n-SUb EP (.);P\-.% ]
[ 200 Gev R C . ¥ STAR: p 10-40% Y x AK*K
. g soeot o1 " E895:b=5-7 fm < i T At
% 0. 16-5 % o 70st% > : \ ¢ O NA49: mid-central ?N 0.0 4f _
%0.14_- 39 GeV ﬁ t ﬁé 5 ¥ = [ ?
- 1.5 GeV % 7.7GeV - L L > 0.02r g N
- op TX ¥ ¥ ¥ r &
0.12F . & N ‘?%ir@ ______ g
-0.05 = N A::: - :-i-’:::-; ._.:,:,:,:;;;: ]
of (1, K, p) OadgEeL R
B X IR | SRR ¥ 01 S 0 20 40 60
My (GeV) b V sy, GeV N \ SN (GGV)
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) . Net-proton Higher Moment

11 - .
o - 1 RHIC BES-I key findings:
() 05 B -
- %}g& 1 1) Changes around Vs, =20
. F STAR Preliminary a8 4 GeV Au+Au collisions:
— i R e e : = e il .
12— Net-proton -] |-higher moments
Y El e 0.4<p;<0.8 (GeVie)lyl<05 1 |-V, ¢p-mesondrops
1 pmidimimiabaimim e - it T i — T S .
- A i ] - charge correlations
v L7 8888 & 9 .
[ L@ ® i - v, slope change sign
0.8 I J, § - UrQMD : 0-5% p+p 4 -
I . T v - more in Carl’s talk
c 11F —
O — ) -
ZisE | 8 | :
L 1F 5 B... -0 Ci~% ------------ %‘?ﬂ ------ 4 2) Need higher statistics for
B 095 [ | o Jo ¥ 8 1 collisions at Vsyy < 20 GeV
€ oof | ) | =
567810 20 30 40 100 200 300 BES-II: focus on Vs, = 5-20 GeV
sy (GeV)
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3) Run12 Status
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*TAR

Run12: Integrated Luminosities

- x10 ‘ ‘
g 25— ‘ it SR
< © (3) 193 GeV UU
- 20 20M 1% central ...,.. <—
15}. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
10:.. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, "
: Stochastic
R . ' cooling
sssss L zs “““ L
179Mar 24/Mar  31/Mar  07/Apr  14/Apr  21/Apr  28/A 2£Apr 02/May 09/May 16/May 23/May
18 13:42:01 2012 day 11:35:01 2012 day
= -
= C ) -
_g- E. 6 ? 4) 200 GeV CuAu 4 ‘ .....................
O 25 (2) 200 GeV PP o - - ( ‘ ‘ ‘
L~ 23pb 1 o
20 | R -
- f 3 af-
15 ;“ """"""""""""" N N o 3
tof s — o+
s e A — S 11—
B S T/ S Y = STy ey v Y Py, PO 18May 25May 01/Jun  08Jun 15Aun  22Jun  29/un
6 13:02:19 2012 day 121:34:29 2012 day

& STAR’s goals in Run12

Nu Xu
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Frar  VSpy = 193GeV U+U Collisions

34On}linle trqcking qlata |

Simulations

= Few % of the data |8 %16 °* e .
g& 3.2 + ° - "‘E-' i ®®ee j
> [ ] § 0.14| o
3l + + + | | ZDC Central 1% e U+U
012" o U+U193GeV
+ + H  Au+ Au 200 GeV
2.8} o1l
2.6_— U+.U 19;3 (ie{\i}CentraH/ sl . " mmEgmm m ® ?U+AU
350 400 50 350 200 50
RefMult (HLT tracking) RefMult
4 N\ 4 N\
body-body tip-tip body-body tip-tip
- % . /
U+U Collisions: (1) test CME with small external B-field
(2) test v, at 30% higher density
(3) test path-length dependence of R,,
Nu Xu BNL PAC, June 7 - 8, 2012 23/43



) Data Taking Efficiency

0.9

0.85F—

0.8

L Sampled Fraction

0.75
0.65
0.6

0.5

0.5 : : :
1 6780 1 6790 16800 1 681 0 1 6820 16830 1 6840 1 6850 1 6860

1 6580 16600 1 6620 1 6640 1 6660 1 6680 1 6700 1 6720 1 6740

STAR: By continuously improving DAQ/Trigger,
Automated detector configurations, and Training

shifters, we effectively utilize the beams provided by
RHIC

Nu Xu BNL PAC, June 7 - 8, 2012 24/43



STAR-MTD

1) MTD timing resolution:
At~ 100 ps
consistent with proposal
2) Run12: 12/118(~10%)
3) Run13: 50/118 (~43%)

4) Run14: complete

Nu Xu BNL PAC, June 7 - 8, 2012 25/43



1) FGT works, 14/24 quadrants
installed

F
(4]
TTTT[TT

—
E
o
-
>
w©
O
o
-1

2) Working on:
- Fine tune on HV, gas mixture
are ongoing
- Tracking software

0

0 .
055015 20 25 %0 3¢ a0 48 8o Run13: complete FGT
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*TAR

4) Beam Use Request for
Run13, Run14

and

e-cooling for Beam Energy Scan-li

Nu Xu BNL PAC, June 7 - 8, 2012 27/43



Y.~ Quark Flavor Measurements: W+

AL ﬁ+p%Wi+X%ei+X W~
0.6 |- 25 < BE7 < 50 GeV

STAR Run 12 + 13 Projections +/s = 500 GeV

% Run13 Request:
04 |- Inl<15 L=250pb~" P=55% . ddt

L5 <[yl <20 L=165pb™'_ __ | &

_:::_:\_.. 1
02 | ...~~~ &
T A 04 —0_
! o o+ +o_

T Wt A, : P2*L= 50 pb-!

- 10-week 510 GeV p+p

RHICBOS
-~ T DNS-K
" T DNS—-KKP
TTT T DSSV08
W~ WT CHE

- T T DSSVo08

-2 -1 0 1 2
N

1) Precision measurements require large luminosity and high polarization at RHIC!
2) Projections: (a) [n] = 1.5, Run12 + 13; (b) 1.5 <|n| = 2, FGT, Run13

. ______________________________________________________________________________________________________|
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- Di-Jets: Projected Sensitivity at 510GeV

jS‘(I;AOR2 east Il.)arrell-end(.:ap | | | | | jS;A;)Rz west:barrel:-end:cap | | | | | x1, x2 _ M eXp i '13 + ’14
\S 2

< B H H H H H H H H < : : : ; H H H H
- 185 pb'(P=55%)| [NLO A Y

0_015__.....5. ,‘:::(;::\\//Std 0_015__ ..... _. ....... , ' ,n.‘. .......
0005_ o0csf ....... w.| * Higher energy accesses
| Foip gt _______ lower Xx,
oSy Eaa0si 0 | G| « Expect smaller A
-0.0051 -0.005-- A RS R

90 100 110 20 30 40 50 60 70 8 90 100 1

M (Gevic weever o UUncertainties shown are
STAR: east barrel - east barrel and west barrel - west barrel STAR: east barrel - west barrel p u rely Stati Sti Cal

L0 4002
< poboioi b gri b <

o

0.015F 0.015

L e A -« o MENN TR 0.005

Run13: 165 pb' @ P = 55%
di-jets A, : P#*L= 15 pb-!

3
0.0 <n3 <1.0, 0.0 <n4
Y010 S S ——-

TN N A N R N A T T PO TP PP PP
20 30 40 50 60 70 80 90 100 110 20 30 40 50 60 70 80 90 100 110
M [GeV/c?] M [GeVic?]
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.~ EXpected Inclusive Jet A | Precision

0.050
¢ Run 9 Preliminary
0.040 B Run 12 Proj Stat
= =GRSV-Std (500)
= =DSSV (500)
Run9+Run14 0.030 GRSV-Std (200)
y DSSV (200) !
;'. 0.020 ¢ Runs 9+14 (200)
0.010
0.000 | -WEE
-0.010
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35

* Run14 will provide a very useful complement to Run9

e During Run14, further reduce the 200 GeV uncertainties

compared to Run9 by:
— A factor of ~2 for jet p; >~ 12 GeV
— Afactor of ~sqrt(2) for jet p; <~ 12 GeV
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Run13: 20x10° pp2pp

Otot, Tinel, and 0]  (mb)
g Yy

Collisions

40 T —T T T
30 Otot (red), Oinel (blue) and o (green) _
pp (PDG) ALICE [ B ]
20 pp (PDG) « TOTEM ” |
10 Auger + Glauber ] W g
00 ATLAS best COMPETE 0t fits — .
% CMS ----114-152Ins+0.130In?s | P % b
80 - + - -
. Otot _~] '
70 [~ ! - ’3# -
60 4 ‘}' _
50 .
40 T
30 T _
_—*
20 [~ Oel o ---7 .

g - povofe 5 — —v—0Nf- — T 7
11 I

[y
o
\
[ €

10! 102

103

10

10°
Vs (GeV)

1) Four-day pp2pp data taking at the beginning of Run13. Minimize effects
on other physics programs at RHIC. Request: 20x10°

2) First data o4y, for example, at Vs = 510 GeV with the Roman Pots and
a large dataset of Exclusive Central Production

Run9, Vs = 200 GeV pp2pp results are ready for submission to PLB

Nu Xu
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Y. ©ITAR: Muon Telescope Detector

\
beam pipe TPC | | TOF EMC | | magnet MTD
@o A
P ‘
. ST :
i i o © %?»wm
N = T “ © el
" e =%z ¢ © i))) ®
/4 W
- i 1o 4
\ Ol ol
I_I @ o o /
X 9 @
MUON TELESCOPE DETECTOR FEB. 27, 2007 MTDO10.DWG
/

Muon Telescope Detector (MTD) at STAR:

1) MRPC technology; y, ~ 36%; cover ~45% azimuthally and |y| < 0.5
2) TPC+TOF+MTD: muon/hadron enhancement factor ~ 1023

3) For high pr muon trigger, heavy quarkonia, light vector mesons, B> J/¥P+X
4) China-India-STAR collaboration

5) Run13: 43% MTD will be ready

Nu Xu BNL PAC, June 7 - 8, 2012 32/43



Y7 Run13 MTD: HF e-y Correlations

< T ' T ' T ' | ' T L) L . 100 +
8 101 STAR Preliminary Au+Au 200 GeV ] ‘E‘ i 280 million 0-10% Au+Au
N; ® Central pe>0.2 GeVie, n°[<1.ly,|<1 -5 i L
~ ® MinBias ... T.n e ¢ ] Q10% -
= J/y, ', bB, DY (&) Ele
D 10"} —— ¢z PYTHIA 0.96mb - - + +
% B de-correlated cT | o +++
— Cocktail Sum B ++
103 875 T /10 s
\ -/—’/
10°F |71 I
i A C 5 1 1 b b b b b b b b b Pl
0 05 115 2 25 3 35 4 45 5

ey invariant mass (GeV/c?)

Run13: Four-week Au+Au collisions allow us:

1) Utilize the partially installed MTD to measure the e-u
correlations

2) Commissioning HFT in real HI environment, assure the
success in Run14
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) MTD: Run14 and Beyond

n 60 Yo 280 ob" , 15RO, R0k 20 50% | 1020k S 0%
- C equiv. L -1 -1 i
2 50 £ 0<p. <5 GeVic PR PP eq 14 300pb” p+p, 20 nb AutAu B
o F 1.3 -
O = 15+25+438 90 i
40 S T T 18 1.2 7

C 28 14 —

0 — 3o 3 S S S

: o B B

20 & background 0'9_7 -

- 0.8~ o

10 - 0.7~ N

in 0.6 7

%. 10 11 DY T I A T T N N
50 50 100 150 200 250 300 350

+ -7 : 2
W invariant mass (GeVic') Number of Participants

1) Upsilon at RHIC: unique, no regeneration, only initial production

2) MTD at STAR: Y => uy, unique, no Bremsstrahlung tails, clean
separation of the excited states

STAR multi-year program to accumulate sufficient luminosity
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L FGT

" Identify heavy flavor hadron directly
2) Precision measurement HF hadron
loss and collectivit




Y. Run14: Physics Goals for HFT

D? mesons

HF decayed ele

LI L B I B B B B B T T

I NN AT E e A

ctrons

[ 200 GeV Au+Au Collisions ~ ===="" Hydro

= charged hadrons
e w V5(C) = vz(q)
= = V,(C)=0

v,(€)=0 vy(c)=v () 500M Au+Au m.b.

(D% 500M min bias events; |y|<0.5) N s = 200 GeV

2

o a:f:_\—«:tff FoT

|ITI||I|IIITII
IIIIIIIIIIIII

IIIIIIIIIlIII

15 o LT 7 -
L i n
| ANNNN
L = i
E ?#;‘_al- E Expected error forB — e |
0 b e

Anisotropy Parameter v_ (%)

c_. 1 v ] 3
0 1T 2 3 4 5 6

Transverse Momentum P, (GeVlc)

20r 200 GeV Au+Au Collisions at RHIC ]
(D°: 500M minimum bias events; |y|<0.5)
1.0 B .
C N,,, scaling ] Npin SCaling
L o i
o_ I~ N .
o L ©-g ]
Q: I,

| N, scalin S U U U
o T e

_____ Charged hadron RCF‘ © 0 500M minimum bias TPC+HFT
_ . .
©  Expected errors on D’ R, ] ® B 500 ub” L w/ HT trigger

. | . I . | . | . I ' L ' L '
0 2 4 6 8 10 4 6 8

Transverse Momentum p_ (GeVi/c) Transverse Momentum p_ (GeV/c)

0.1
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v~ HF Physics: Run14 and beyond

4 (|'_\’m3)A ¢ Expected errors for Lambda/Kaon enhancement |
= (ch)DO © Expected errors for no enhancement AC |OW€St Charm ba WOH State,
£ 3 cT ~ 60um
: |
=
& 2 anea - - Hadro-chemistry with charm
2 / e - Meson vs. baryon effect with
1 o armmcamant ¢ t charm hadrons
Au+Au 200 GeV, 250M central + 2000M minimum bigs events
L \ . ! | . | . | L
G0 1 2 3 4 5 6
Transverse Momentum P, (GeV/c)
100 L I B I R I EL N

[ == p+p 500M
- Au+Au central 50M

50—

50

STAR multi-year physics
program with the heavy
flavor measurements
requires high statistics
data from both p+p and
heavy ion collisions

Relative Error %
(e»]

[ D%+D° 200 GeV, |y|<1

T T T T SR S
1003 4 5 6 7 8 9 10

Transverse momentum p_ (GeVl/c)
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) T e-cooling

at RHIC for BES-I

Fermi Lab Pelletron

total luminosity 1/(cm”2 sec)

A. Fedotov, W. Fischer, private discussions, 2012.

1x10%8
1x1027 _ r_‘—;/
— =
”I'//
Rl
11020 ==rt —
o - ——
'//
1x10%° —
—=7
2. 4
’/
110242
Il’
/
1x10834
2 4 6 8 10
relativistic gamma
Increasing factor* 3-5 10

- Request install the e-cooling device in FY13
- BES-Il data taking in 2015 - 2017
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Collider mode Fixed-target mode Fixed-target mode
sy (GeV) sy (GeV) Mg (MeV)

Fed

19.6 4.5 585
15 4.0 625
11.5 3.5 670
7.7 3.0 720
5 2.5 775

1) Fixed-target data taking will be concurrently with collider mode. It
can be done parasitically at the beginning of each filling.
2) Need CAD to install the 1% gold target.
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) Summary

STAR has been very effective and productive:

1)

2)

TOF, HLT, DAQ1k upgrades successfully completed.
FGT, MTD and HFT upgrades are all on track.

200 GeV Au+Au collisions:

- Large acceptance di-electron program started
- Upsilon suppression vs. centrality

Beam Energy Scan Phase-| (BES-I)
- Systematic analysis of Au+Au collisions at 7.7/11.5/27/19.6/39:
sy 2 39 GeV: partonic // Vs, < 11.5 GeV: hadronic

Spin Physics
- First W* A and cross section results published
- di-jet A, analysis in progress

Run12: High statistics, high quality data collected
- pp 200GeV, 510GeV; UU 193GeV; CuAu 200GeV; AuAu 5GeV

Nu Xu
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*.,.AR BES-LIl: (5 7.7 115,155, 19.6, 27, 39, 62.4, 200 GeV)

Temperature T/T -

’n ||i HﬂTiRchl iM

RHIC

FAIRINICA | BES- ||
QCD Phase Structure

. Hicollisions at sy S 20 GeV

Run13, 14

Study QGP Properties
- Upgrade for HF hadron

0 measurements
. - di-leptons: v,, p spectra,
L BaryOn Chemical Pote - Ryps ... VS. Mass /
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) Runs13 & 14 Request

1) Spin Physics (polarized p+p collisions)
- W* A, at both mid-y and forward-y (2013)
- Oo7 and DPE at 510 GeV (2013)
- Ag measurements at 200 GeV* (2014)

* Reference data for heavy ion programs

2) Heavy lon Physics (Au+Au collisions)
- Physics with partial MTD and HFT engineering run (2013)
- Physics run with HFT+MTD (2014)

3) Install e-cooling for BES-II (Vs < 20 GeV)
Important item in STAR decadal plan
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.~ OTAR BUR for Runs 13 and 14

Run| * Beam Energy Time System Goals
Py Py oror An> Ann> A, Exclusive
3 4 days Central Production
Vs=510 GeV

i) W£ A, : P2*L= 50 pb"!

1 C g
10 weeks P-P- ii) di-jets A : P*L= 15 pb’!

13

i) MTD e-p correlation, 2 nb-!
2 Vsyy = 200 GeV 4 weeks Au+ Au (280M central events)

i1) HFT engineering run

1) HFT & MTD heavy flavor,
1 Vs =200 GeV 10 weeks Au+ Au 10 nb'(500M M.B.)
14 i1) Fixed-target data taking

1) Heavy ion reference data
2 Vs =200 GeV 5 weeks P_.D. L=40 pb’! (500M M.B.)
ii) Ag, L=40 pb’!

Run 13: 20 cryo-week. 510pp: 55% polarization
Run 14: 20 cryo-week. 200pp: 65% polarization

* Physics priorities
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