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Exploring the QCD Phase Diagram

Motivation:
* Hadronic gas phase at low T and p,

* Lattice QCD calculations — expect a cross-over at
high energies

» Study onset of QGP at high T and p;,

* nuclear modification (Rp)
* NCQ scaling of elliptic flow

» Do we observe a phase transition as we lower the
beam energy? Wﬁat type of phase transition?
e directed flow
* femtoscopy

» Do we observe a critical point?
* fluctuation analyses
* dielectrons?

» Do we observe chiral symmetry restoration?
e dielectrons and low-mass vector mesons

LHC Experiments

1

iEar/y Universe The Phases of QCD

Temperature

R
%,

(&)
S
%
J’\% Quark-Gluon Plasma
St

C
70 MeV/ak = > o Sover

Critical Point

Hadron Gas Superconductor

Nuclear
Vacuum Matter Neutron Stars

0 MeV—+# -~ 1 1
0 MeV 900 MeV
Baryon Chemical Potential

* RHIC Beam Energy Scan (Phase I)
* carried out in 2010-2014
* covered energies from Vsy,= 7.7 to 64 GeV

* STAR has published 16 papers based on BES-I

* four papers submitted
 five in preparation

Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra 2



STAR BES-| Papers

Published

1.  PRC 86 (2012) 054908 — v, of h*

2. PRL 110 (2013) 142301 - v, of particles vs. antiparticles, v, of ¢
3. PRC 88 (2013) 014902 - PID v,

4. PRL 112 (2014) 032302 — net-p higher moments

5. PRL 112 (2014) 162301 — v, of p, pbar, t

6. PRL 113 (2014) 052302 — charge separation along magn. field
7. PRL 113 (2014) 092301 — net-charge higher moments

8. PLB 750 (2015) 64 — LMR dielectron at 19.6GeV

9.  PRC 92 (2015) 014904 — it HBT

10. PRC 92 (2015) 021901 — Km, p-m, Kp fluctuations

11.  PRL 114 (2015) — charge asymmetry dependence of rt v, and possible CMW
12.  PRC 93 (2016) 014907 " — centrality dependence of PID v,

13.  PRC 93(2016) 021903 — Q and ¢ spectra

14. PRC 94 (2016) 024909 — charge balance functions

15. PRC 94 (2016) 034908 — v, of light nuclei

16. PRL116(2016) 112302 " —v,of h*

Submitted

1.

Energy dependence of J/{ production (39 —200GeV)

arXiv: 1607.07517
BES global A polarization

BES 3-particle mixed harmonic’
arXiv: 1701.06496 and 1701.06497

BES bulk properties (r/K/p spectra)
arXiv: 1701.07065

In Preparation

1.

vk W

BES Rgp —in GPC *!

BES net-kaon —in GPC"

BES dielectron - in GPC

BES hypertriton lifetime — ready for GPC
BES strangeness — ready for GPC

t includes run-14 vs,,=14.5 GeV
1 God-Parent Committee: internal STAR editorial board



Selected Results from BES Phase-l

Critical Point

Phase Tran5|t|on

Chiral Vortical Effect

: : : { (o) ) L . P, this study | 1 +'
4 [ *0‘5% _" Poisson - ;> i * 10 40 /O § 8 ‘ : ;73é2?2%y24915(zoon 0.06 X Au+Au, 0%-80% *5:_2
; 070-80% : ;’.:0_5% UrQMD _ 3 0.01_ \ PRLl 12(2014) |Q-§ , ; % P, PRC76 024915 (2007) n-sub EP 8&:%
[ yvy 1 I L Au+Au 20-50% KK
3f STAR Preliminary 1 <~ \ e 1 . . g ooar [l AKX
N i 1 © 0- ....... — DAL SN R | r o preliminary SN ‘
o) gl PRL112(2014) ] \ z? 2r TEE < -
‘< \% ’ \¢\ /Ji STAR preliminary | 0 . B B = 002 8 $ _
: 1 —0.01- net proton| . : ! -
| SR o OOQ T g... ﬁlr* e het proto 2/ \ [ AA R g
: ] . % * net kaon R - v W e
- £ Net-Proton - Au+Au - . S s {5 (GeV) I A . L
0:- 04 (GeVic) <20,y <05 ] 10 102 0 20 20 50
710 20 3040 100 200 V sy (GeV) S (GeV)
sy (GeV)
0* Penetratmg Probes Energy Loss
. . 18?1%8%:: AutAu 0.40<M ;<0.75 GeV/c? izo - STA_R f’reliminary . :ngvv
Most measurements limited = [ 3 oo ok Y e
. . . ~ [ Y- PGy AH16 O s v 19.6GeV
S | —— 27 GeV N TR ; |- o -
by statistics and systematics  z° | =5t STaRpeimiany | 1794 5 5 b+ "z
g 12| == 17.3GeV In+In L l i 14 = 8 - PR = 39GeV
% 10 B ’ .”' Lo | 12 @ Eo : .. -.- . 62.4GeV
»Proposal for a BES Phase Il € % 1 WwE 3
3 — Q ol
- © b 5 P =1
with more statistics and z o #.--' | e 8 = -
T 4F Tacy mmaw 6 u
new detectors L Shte 0, ot
2 3 ol b by | [T e b by
10 dN_ /dy 10 0o 1 2 3 Gvg® 7 8 9 10
Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra 4
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Beam Energy Scan Phase-I|

. Table 2. Event statistics (in millions) needed for Beam Energy Scan Phase-II for various observables.
Dedlcated Second phase Of the Collision Energy (GeV) 7.7 9.1 11.5 14.5 19.6
1 up MeV) in 0-5% central collisions 420 370 315 260 205
program, proposed in
o Studying the Phase Observables
a ]l"l’“ft"‘f’"t‘l’{ I?ICCD 3 Rep up to pr =5 GeVie - 160 125 92
2 W Elliptic Flow (¢ mesons) 100 150 200 200 400
§ S Chiral Magnetic Effect 50 50 50 50 50
3:‘ Directed Flow (protons) 50 75 100 100 200
= Azimuthal Femtoscopy (protons) 35 40 50 65 80
Net-Proton Kurtosis 80 100 120 200 400
Dileptons 100 160 230 300 400
Required Number of Events 100 160 230 300 400

http://science.energy.gov/~/media/np/nsac/pdf/2015LRP/2015 LRPNS 091815.pdf

3 p—

Strong endorsement by NSAC g EE «<—BESll —— :
) - 192} ]

Long Range Plan 2015: o e B
c OES =

» “Trends and features in BES-I data provide 2 HE .
compelling motivation for [...] experimental = i § _
measurements with higher statistical precision = E

from BES-II”
% R
P @ gl 2% WP oM 1T 5 (GeV)
Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra 5



BES Il Fixed Target Mode

Quark-Gluon Plasma

62.4

39

27

19.6

14.5

11.5

9.1

7.7

Collider

Energy

7.7

6.2

5.2

4.5

3.9

3.5

3.2

3.0

30.3

18.6

12.6

8.9

6.3

4.8

3.6

2.9

Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra

Center-
of-Mass
RET I [14Y

2.10

1.87

1.68

1.52

1.37

1.25

1.13

1.05

420

487

541

589

633

666

699

721

Proposal to extend CMS energy range from 7.7
down to 3 GeV

» increase Wy range from 420 MeV to 720MeV

Expect 1-2 days dedicated
beam time per energy
=~ 50M events/day



The STAR Upgrades and BES Phase |l

upgrade
ndcap

An Event Plane Detector
for STAR

vent 'lane | 'etector |
https://drupal.star.bnl.
~ gov/STAR/system/files/
j ; /l EPD_Construction Pro

posal.pdf. .
] / A Proposal for STAR Inner
TPC Sector Upgrade (iTPC)

The STAR Collaboration
-~

June 9", 2015

iTPC Upgrade: ol i

* Rebuilds the inner
sectors of the TPC

* Continuous coverage
* Improves dE/dx

EPD Upgrade:
* Improves trigger

* Reduces background
* Allows a better and
independent reaction
plane measurement
critical to BES physics

016

Endcap TOF Upgrade:

* Extends n coverage * Rapidity coverage is critical
from1.0to 1.5 *PIDatn=1.1to 1.5

* Lowers p, cut-off from * Improves the fixed target program
125 MeV/c to 60 MeV/c * Provided by CBM at FAIR

2v1 [nucl-ex] 16 Sep 2

2 STAR Note 619

Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra arXiv:1609.05102v1 7



iTPC + eTOF : Acceptance Considerations

n=1.0

Note: There is an acceptance gap L,
between BTOF and eTOF cm

n=1.6
Barrel TOF n=0
210
n=1.5 190
Outer Sectors
) n=1.6 32 pad rows
126

120

60
£=-270cm Motivation is to mount eTOF-_
Rin =110 cm
Space for Rrmax = 220 cm possible =» limit is magnet iron
endcap TOF modules 570 1500

Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra 8



iTPC + eTOF : PID in Collider Mode

2 2 4 2
21 |s | |
> H R E o sl |- 21 ]ls gl I
1.75 0 T il 1 [ ) H | )
L DS‘\/’Q/ = ,l'l— 0 1.75 é’0954‘\//( = . ° 3.5 c”; 7 8 1.75 o - ? 2 8
— - Mig N p—— - ll"’/r 2 = = ‘: ~ — n —
= " ) = = f
15 00, ~ 1.5 00 [ 3 L = 0N v
DS”/A’[ ~ Ds,r//q ~ R IS 1.5 +p/0\
/'77/'[\ b /I‘n,t ~ O'OJ‘ /’t/s
1.25 b % 1.25 1.25 Clr, iy
- Barrel TOF PID \;o\"/,f»( : . s S X
L 0 %, —_ ) -— Q
% N 7 ' | 3 Barrel TOF PID < s G \‘%*p/ ~ e
o 1 N > 1 ] 2 1 S ~
e 4_( [C) e C] N, ~
é__ —— //))\ ~ = et pD . \(/’77
G & a & Wiy, N
0.75 Sty pr ~ eTOFPID 0.75 0.75 Cory,
Dy, ~ 'ne, N
//([/' N ~
mig | 9 —— /%Py g o4 ~
0.5 0.5 0.5 e = teling, [ TS
dE/dxPID 100ps /e Limie 1™t N 7/c
0.25 RS Limit
. 0.25 0.25 — 9E/dxPID /e Limit =
Low p; for dE/dx PID Low py for dE/dx PID i e = e wal LOwp; for Tracking
0 ‘ : e 0 S T R T s L S I S N [ ————
0 025 05 °-7iapid?ty(y)1-25 15 175 2 0 025 05 075 1 125 15 175 2 0 025 05 075 1 125 15 175 2 0 025 05 075 1 125 15 175

Rapidity (y) Rapidity (y)

* Lower p; limit — from track length of the TPC (multiple scattering);
« for BTOF lower p; limit from minimal track rigidity

* High p; limit —from the TOF time resolution (o5 = 100 and 80 ps ranges)

Rapidity (y)

Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra




STAR, PRC 88 (2013) 014902

3 o1

BES-II : Identified Particle v,

* BES-I: clear indications of baryon-

meson splitting at higher energies
for Vs, 2 19.6GeV

* NCQ scaling seen for higher
energies

* scaling indication of partonic
behavior

» ® meson may not follow trends
below 19.6GeV

» Need more statistics:

* for energies below Vs, < 11.5GeV
limited by statistics

* improve statistics for d meson at
7.7 and 11.5GeV

»iTPC/EPD: improve EP resolution

Darmstadt - 3/18/17

STAR, PRC 93 (2016) 014907

- 7.7 GeV

@ **
Au+Au, 0-80% A OK'
-sub EP A K

av 71

+ 11.5 GeV

T 19.6 GeV

I

T 62.4 GeV

Antiparticles
03F 77GeV  0%10% 1 °@ ‘E  10%40% " 40%-80%
02 1 A S A 2
0.1F * - e o
E . 3 20 05 1 15 20 05 1 15
S s — + p./n, (GeV/c)
0‘35_11.5Gev _ T 4
02f ] VS = 7.7 GeV
0.1F £ . . s : x
F D¥g ] L .
0 "d#ig‘“ """""" 5 -0 ® BES-I 5 +
0.3f 145GeV 3 ~ = BES-I
: E L = BES-II+EPD | ¢
0.05F . ¢
: I . o
3F 196 GeV I |
E 0_I ,,,,,,,,,,,,,,,,,,,,,, .l ........................ . (I o [ - o
0.15F . ' f—_ - '
0.1F + .
N 1
> ]
0.05 ]
0:_ .................. 4 ......... oo T | SO |I ............... .
T T T T T
b + A
0.05f *
o -+-1 NEUTRRPF TR | S T— — - —
2 ; A ) ; - e
my-m, (GeV/c) 005 1 15 20 05 1 15 2
CBM/STAR Joint Workshop - Bulk Spectra P, (GeV/c) 10
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BES-II : Directed Flow Measurements  swemieowomn

L 1. 10-40% | I
. . 3001 e
* Directed flow expected to be sensitive to early T | P
evolution of collision o g \-\ ---------------- %4% ------------------------------- -
* models with explicit 1%t order phase transition predict dip R /"n’t/ STAR preliminary |
of v, slope with double-sign change -0.01- e het proton-
] x het kaon |
* net-protons proxy for transported protons — —
. : 10 s (GeV) 10°
* BES-I: Minimum in net-proton v, slope NN
* interplay between baryon stopping and soft EOS ok _
»BES-Il: improve statistics 002} + * # *
»BES-II: improved event-plane resolution from EPD

Al 5 + ............................. f
* include A baryons | + :

* Forward v, measurements as a function of centrality .|

-0.02 1.83<h/<1.4
® TPC
| i | | | .. iTIPC | |
»BES-II: improvements due to extended iTPC coverage S

80-70%
60-50%
40-30%

" 30-20%
20-10%

Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra



BES-I| : Bulk Spectra and Freeze-out Parameters

arXiv:1701.07065

* Statistical-thermal models in combination with 200f )
measured particle yields allow the extraction of ~ S
. . . 150+ >3 o A
chemical (T, Mg) and kinetic (T,,,, B) freeze-out = #Jg N
parameters. Lol £ T4 .
— i ! : : | 1 -
»T,.,and T are comparable for Vs, <7 GeV = 50:_?‘; To T §
i ® = STARBES 1
T T e e - --- T4, Andronic et al.
200:— PbiPb 276 TeV O; J--TchCIeymans et al. . N
180F 0 Au+Au 200 GeV NELELRLLLL BLELRLALL BELELRRLL
C < Au+Au 62.4 GeV ] -
160:_ © Au+Au 39 GeV _: 0.6l l "
o " : i Ny ‘ *
* Stronger collectivity at S 1400 E SRS Al
higher beam energies = 120f 1~ MY :
S0k i o R A B
* Central collisions show ol e 1~ |
lower T, and higher 3 SOy e : 0.2 * World data
LAY ; : " STARBES
40F, T T T P P I & | |
0 01 02 03 04 05 06 0.7 07—+ *1‘10 ~00 (‘){00 :

(B)
\ Sy (GeV)

Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra 12



BES-II : Bulk Spectra and Freeze-out Parameters

»>iTPC : Lowering the lower p; cut-off from 125 to 60 MeV/c

* Reduce the magnitude of

extrapolation by ~2x arXiv:1701.07065
Low pT Yleld Low pT Yleld E‘\ r Au+Aer 77 GG:\I 2 " ' AIH-AUI 115 GB"V ' ly|<0.1
w/o iTPC with iTPC 0-5% central collisions
P, fit ranges:
35% 18% ® 0.5-1.3 GeVic

K:0.25-1.4 GeVic
p{pP): 0.4-1.3 GeVic

* Reduce uncertainty on final yields i

Yield Error Yield Error ‘02“
w/o iTPC with iTPC !

9% 5% 10“;

‘ ‘."“.; ‘: ..'_ . \ - o 1 -",
m 14% 6% p, (GeVic)

Darmstadt - 3/18/17

* D K
& p curves: BWfits Tl
i 1

Au+Au 27 GeV

%— [(GeVic)®)
T'T y

2xp

10%f

13
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BES-Il : rt/mt* Ratios

Lowering p- cut-off to 60 MeV/c : B S e
o M i \
° A”OW for Study Of Coulomb N;:\IO o - © 0 \ * 7 ““““““ . D. Cebra, et al. arXiv: 1408.1369
potential of the source % 2 * f %j; ' S ey 103
> relates to baryon stopping B : | K&%@} 2 02
. protons bring (net) positive Nilo ;Au+Au6E:;};:V | ;Au+Au28A9(SEeV FAu+Au 10.8 AGeV é; 1(5) 2 @ N
charge to interaction region § ; : : SE B 0
i . co! ’
* Measure Coulomb enhancement ~ mmwpcee fmaser - faneac vzi e
for of rv/m* ratios for R S ey S v L
pr<100MeV/c mimy (GeVie)
: N
2 3 {/TNSN ?G;VE; 9 10 20

»Decrease of V. indicative of expansion of
source or reduction in baryon stopping

Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra 14
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BES-II : Bulk Spectra and Rapidity Dependence

iTPC allows measurements that extend to larger
rapidities
e proton rapidity to y=1.6 (70% of yield at 19.6 GeV)
* RHIC will run longer bunches =
displaced vertices out to y=2.3 (90% of yield at 19.6 GeV)

»STAR :: from a mid-rapidity to a 4mnt detector
Expect to improve constraints on thermodynamics

At NA49: fromy=0to 1.2:

g protons

I~ Rapidity Density Distribution of n*
40— STAR Beam Energy Scan

| Au+Au Top 10% Central E CO”ider phySiCS progra

20; *7.7GeV e 11.5GeV Results are not feed- —
® 19.6 GeV down or background -

Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra

dN/dy

//\\ * indicator for changes in y,
ol /\ ]  factorof 2in dN/dy = Apz=50MeV

» Further include rapidity dependence in the

STAR, arXiv:1609.05102

* no change in proton yields, but ~50% change in anti-

- manmasmany oo  dileptons, directed flow, elliptic flow, fluctuations, ...

15

®® 000000
® Proton ‘
- Coverage added
with iTPC and eTOF
o® %
O
L OO
17.3 GeV Pb+Pb ©
° .
Antiproton NA49 Data
17.3 GeV Pb+Pb
_illllLJlLJ LLLLLLLL LJJLI 1 1 1
-3 -2 -1 0 1 2 3
y



BES-I

* LHC/RHIC@200GeV high-p; suppression

* BES-1: disappearance of high-p;
suppression
enhancement and suppression mechanisms

compete

evident suppression at high beam energies

no evidence below 14.5GeV

STAR @ QM 2015

statistical errors only

IIIIIII[

T

++—+—

T T T

~ STAR Preliminary o

7.7GeV
11.5GeV
14.5GeV
19.6GeV
27GeV
39GeV
62.4GeV

iﬁ

0 1 2 3 pT(G 3\//c )6
Darmstadt - 3/18/17

7

9

10

o°N"

<Ncoll>de

1

@ (arb. scale)

o

Nuclear Modification

STAR @ QM 2015
T T T i
3.0<pT<3.5 GeVic

®|5,,=7.7GeV

|
EE AAAAA STTT AR
S SRS 0.0 %N, *
Ei‘
STAR Preliminary

|||||||||||||||||||||||||||||||||||||||
0 50 100 150 200 250 300 350 400

(N

CBM/STAR Joint Workshop - Bulk Spectra

CMS, EPJ C72 (2012) 1945

I LI I I
o[ SPS 17.3 GeV [PbPD) GLV: AN,y = 400

L O x° WAGS (0-7%) GLV. diAly = 1400
N —— GLV: dN,igy = 2000-4000

. — Y3JEM-D
O = PHENIX (0-10%)
----elastic, smal P,

IlIllllIl

1 5 - * n' STAR |[0-5%)
. A --- elastic, large P__
- LHC 2.76 TeV [PbPD)
SPS e =
‘ ®  CMS(0-5%) — ASW
é - JJ * ALICE (0-5%) POM: <G = 30 - 80 GeVtm—

LHC

A
-

100 200

10 20
P (GeV/c)

Investigate competing enhancement and
suppression as a function of centrality

Y( art) (NcolldedT])

Observe that most central data for
Vsyn 2 14.5GeV turnover = suppression

high—pT bin

200 GeV decreases monotonically

7.7 and 11.5 GeV increase monotonically
16



BES-I : Strangeness R,

STAR @ SQM 2016

* K2 Rp increases with decreasing beam T
energies 2

—

» Effect from partonic energy loss less important

0

AK;

M A A
) STAR Preliminar

p—
=T
Q +Q

' 39GeV

y

224

' 27GeV

STARP Im rY

at lower Vs,
 CNM effects take over at collisions energies

* R.p differences between particles less
pronounced at small collisions energies

Rep (0-5%/40-60%)

19.6GeV

T T
14.5GeV

*é;

TAR Prelimi
.S { re |r‘mnarY

* Vsyy = 7.7, 11.5GeV compared to Vs, = 19.6GeV

» indicative of different properties of system
when going to lower energies

' 11.5GeV

' 7.7GeV

e

Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra
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BES Strangeness : Q and ¢ Production

e Coalescence and recombination models

for 200GeV:

* Q up to p;=6GeV/c dominated by thermal quark
recombination

* recombination for ¢ up to 4GeV/c
* expect straightline of N(Q + Q )/2N(d) vs p; with
deviations ~4GeV/c
* BES measurements
* ratios for 19.6 — 39 GeV follow 200GeV
* at Vs, = 11.5GeV turn down at p; = 2GeV/c

* Q and ¢ have small hadronic cross sections
» early turn-down originates from partonic phase?

»Need further study below 19.6GeV

* increase statistics
* improve systematics

Darmstadt - 3/18/17

0.3

0.2

N(Q+Q )/2N(0)

&
J—

CBM/STAR Joint Workshop - Bulk Spectra

STAR, PRC 93 021903 (2016)

I

T T T ] '
& 200 GeV 0-12%

 — Hwa&Yang (total)
---- Hwa& Yang (thermal)
@39 GeV0-10%
W27 GeV0-10%
@ 19.6 GeV 0-10%
A 11.5 GeV 0-10% |
O 7.7 GeV 0-60%

] | T |

ST T
o
=
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Strangeness Baryon-to-Meson Ratio : /_\/KSQ

STAR @ SQM 2016

* Enhancement of A/K{ ratios at N Boo ™
intermediate p; o! ; 1 .Usas |
> due to parton recombination and collectivity .| e Il = |

e Separation of central (0-5% @) and T e, [ B e
peripheral (40-60% 1) L —‘9-6‘3‘” -8 143GV
> less obvious for Vs, < 14.5GeV ¥l Wy, [ %= :

/\ sos0e. -

* less baryon enhancement 04t MAAE, - ! Z g -

= possible change of medium properties  snpmiey, | G snpimny,

| : | 11.5(I§eV | | | 7.7GIeV

»Need more statistics at lower collision 02 ) | T 1
energies ot Q T ﬁ; 1

P (GeV/c)

Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra 19



“... (issues and improvements)”



I T T T T T

Some thoughts on ...

Time to publication

published

GPC

BES-1 : 2010/2011 (+2014)

e First GPCs within a year. Great!
v’ Detector calibration and production QA

* Increased complexity = more time before
GPCis formed

» complex/new algorithms; may need more QA

* realistic detector simulations for corrections,
incl. efficiency calculations (embedding)

» but, also danger of attrition in analysis team

e Resource competition: BES involves many
(small) data sets

> but, embedding in principle still needed for each
running condition

Darmstadt - 3/18/17

submitted 1

5 (1) -
3 5 5 3 3
7 3 5(1) 6(5)

(run-14)

BES-II : 2019/2020

How to speed-up time-to-publication?

e can we improve production turn-around?
* e.g. calibrations procedures familiar — involve HLT?
» new detectors: iTPC, EPD, and ETOF -
reconstructlon/cal|brat|on readiness
* picoDST distribution across institutes?

» ldentify early analysis teams
e encourage multiple independent teams
* test-drive reconstruction+analysis chains
* set up PWG structures for QA cross-check and combination
* encourage early paper drafts

v’ continue active internal tracking of GPCs (from GPC to
journal)

CBM/STAR Joint Workshop - Bulk Spectra 21



Short Summary ...

* BES-II Proposal calls for more statistics and new detectors
* iTPC, EPD, and ETOF detector upgrades are all well underway

* several day-one bulk-spectra topics are getting in the starting blocks
* significant improvements in uncertainties
* enable new measurements

* Encourage multiple, independent analysis teams
* important internal QA checks between teams
e prepare (skeleton) paper drafts early on

Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra
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Backup

Darmstadt - 3/18/17

CBM/STAR Joint Workshop - Bulk Spectra
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An Event Plane Detector
for STAR

May 2016

https://drupal.star.bnl.gov/STAR/ * Large eta coverage 2.1< | n| < 5.1 compared to TPC (|n | <1.0),
system/files/EPD_Construction_ e Installed at z pOSitiOn +/_ 375 cm
p |.pdf
roposal.p * High n (radial, 16) and azimuthal (24) segmentation
* Good timing resolution (~ 1 ns)

-~ Adds mid-rapidity independent event plane and centrality Jinlong Zhang
determination. Also used as trigger detector for BES-II. Alex Schmah
at SQM2016

Darmstadt - 3/18/17 CBM/STAR Joint Workshop - Bulk Spectra 24



