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Status of the STAR Collaboration Membership

U.S. Labs:
Argonne, Lawrence Berkeley, and Brookhaven National Labs
U.S. Universities:
UC Berkeley, UC Davis, UCLA, Carnegie Mellon, Creighton,
CCNY, Indiana, Kent State, MSU, Ohio State, Penn State,
Purdue, Rice, Texas A&M, UT Austin, Washington, Wayne
State, Valparaiso, Yale, MIT, Kentucky
Brazil: 1‘
Universidade de Sao Paulo
China:
IHEP - Beijing, IPP - Wuhan, USTC,
Tsinghua, SINR, IMP Lanzhou
Croatia:
Zagreb University
Czech Republic:
Institute of Nuclear Physics

New Member
Renewed Member

England:
University of Birmingha

France:
Institut de Recherhes Subatomiques Strasbourg, SUBATECH
- Nantes

Germany:

Max Planck Institute

India:

Bhubaneswar, Jammu, IIT-Mumbai, Panjab, Rajasthan, VECC
Netherlands:

NIKHEF
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Poland:
Warsaw University of Technology
Russia:
MEPHI - Moscow, LPP/LHE JINR - Dubna, IHEP - Protvino
South Korea:
Pusan National University

Expression of interest by scientists from GSl in
possible participation in Critical Point Search

New members from BRAHMS involved in
Heavy Flavor Tracker Proposal and pp2pp

New applications / members from pp2pp
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[ o

Present status: STAR is an international collaboration of 50 Institutions in 13
countries (~ 550 scientists and engineers) focused on determining the properties of
strongly interacting matter discovered at RHIC, the spin structure of the proton, and
the fundamental nature of QCD
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Max-Planck-Institut
2005 Frank Simon, PhD
2004 Joern Putschke, PhD
2003 Maierbeck Peter, Dipl.
2002 Markus Oldenburg, PhD
2000 Holm Huemmler, PhD
2000 Tobias Eggert, Dipl.
1998 Rainer Marstaller, Dipl.
1997 Michael Konrad, PhD
1997 Xaver Bittl, Dipl.

Michigan State University
2002 Marguerite Tonjes, PhD

Ohio State University
2004 Selemon Bekele, PhD
2004 M. Lopez-Noriega, PhD
2003 Randy Wells, PhD
2002 Robert Willson, PhD

Purdue University
2003 Timothy Herston, M.S.
2002 Alex Cardenas, PhD
2006 Levente Molnar, PhD

Rice University
2001 Martin DeMello, M.S.
2006 Jianhang Zhou, M.S.

USTC China

2007 Haidong Liu, Ph.D.
2007 Yifei Zhang, Ph.D.
2005 Xin Dong, PhD
2004 Shengli Huang, PhD
2004 Lijuan Ruan, PhD

IOP, Bhubaneswar
2003 D. Misra, Ph.D.
2005 A. Dubey, Ph.D.
2007 R. Sahoo, Ph.D.

MEPhHI, Moscow

2007 Sergei Timoshenko, Ph.D.

Status of STAR: a growing list of degree recipients

SUBATECH

2005 Magali Estienne, PhD
2004 Gael Renault, PhD
2003 Ludovic Gaudichet, PhD
2002 Javier Castillo, PhD
2000 Fabrice Retiere, PhD
2000 Walter Pinganaud, PhD

University of Texas - Austin
2004 Aya Ishihara, PhD

2004 Yigun Wang, PhD

2003 Bum Choi, PhD

2002 Curtis Lansdell, PhD

Warsaw University of

Technology
2004 Adam Kisiel, PhD
2004 Zbigniew Chajecki, M.S.

University of Washington
2002 Jeff Reid, PhD

Institute of Particle Physics
2007 Xiaoyan Lin, Ph.D.

2007 Yan Lu, Ph.D.

2005 Zhixu Liu, PhD

2002 Jinghua Fu, PhD

Yale University

2007 Betty Abelev, Ph.D
2006 Sevil Salur, PhD
2004 Jon Gans, PhD

2003 Haibin Zhang, PhD
2003 Michael Miller, PhD
2002 Matthew Horsley, PhD
2001 Manuel Calderon, PhD

SINAP
2006 Guoliang Ma, Ph.D.

VECC
2007 P. Netrakanti, Ph.D.
2007 S. Das, Ph.D.

University of Bern
2005 Mark Heinz, PhD

University of Birmingham
2005 John Adams, PhD
2002 Matthew Lamont, PhD

UC - Los Angeles
2006 Jingguo Ma, PhD
2006 Johan Gonzalez, PhD
2006 Weijiang Dong, PhD
2005 Dylan Thein, PhD
2005 Jeff Wood, PhD

2005 Hai Jiang, PhD

2003 Yu Chen, PhD

2003 Paul Sorensen, PhD
2002 Hui Long, PhD

2001 Eugene Yamamoto, PhD

Univ. =Sao Paulo
1998 Jun Takahashi, Ph.D.

Carnegie Mellon University
2003 Christopher Kunz, PhD

Creighton University
2003 Steve Gronstal, M.S.
2003 Nil Warnasooriya, M.S.
2003 Sarah Parks, M.S.

1999 Jie Lin, M.S.

1998 Quinn Jones, M.S.

1996 John Meier, M.S.

1995 Jeffrey Gross, M.S.
2006 Michael Swanger, M.S.

Texas A&M
2006Thomas Henry, Ph.D.

LPP, JINR
2006 Alexei Zubanov, B.S.

Blue =awarded 2006 - 2007
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109 advanced (87 Ph.D.) degrees to students at 31 institutions awarded on STAR research

Wayne State University
2005 Ying Guo, PhD
2005 Alexander Stolpovsky, PhD

2006 Ahmed Hamed, Ph.D.

Nucl. Physics Inst., Prague
2002 Petr Chaloupka, M.S.

2004 Michal Bystersky, M.S.

2006 Jan Kapitan, M.S.

UC - Davis

2002 lan Johnson, PhD
2005 Roppon Picha, Ph.D.
2006 Mike Anderson, Ph.D.

University of Frankfurt
2006 Thorsten Kollegger, PhD
2003 Dominik Flierl, PhD

2003 Jens Berger, PhD

2003 Clemens Adler, PhD

2003 Christof Struck, PhD

1998 Jens Berger, Dipl.

1998 Clemens Adler, Dipl.

2006 Wetzler, Alexander, Ph.D

Reserches Sub. Strasbourg
2004 Julien Faivre, PhD

2002 Boris Hippolyte, PhD

2001 Christophe Suire, PhD

2006 Speltz, Jeff, Ph.D

Kent State University
2005 Camelia Mironov, PhD
2005 Gang Wang, PhD
2003 Ben Norman, PhD
2002 Wensheng Deng, PhD
2002 Aihong Tang, PhD

LBNL
2007 Sarah Blyth, Ph.D

2007 Mark Horner. Ph.D.
2003 Vladimir Morozov, PhD
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%AR Status of STAR: a growing publication record

* Total: 72 papers published
— 37 PRL, 24 PRC, 1 PRD, 6 PLB, 3 J. Phys. G, 1 Nucl. Phys. A

» 5245 citations in Spires as of June 5, 2007
— 6 “Famous” papers (250-499)

*  Whitepaper: 322
Disappearance of Back-to-Back Correlations: 321
Elliptic Flow: 318
d+Au High Pt Suppression: 294
High Pt Suppression at 200 GeV: 283
High Pt Suppression at 130 GeV: 279
— 11 “Very well-known” (100-250), 12 “Well-known” (50-99)

ALPHAROMEGA

Visibility which is
impacting the popular
image of modern
physics
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ke Status of STAR: a growing publication record

* Total: 72 papers published
— 37 PRL, 24 PRC, 1 PRD, 6 PLB, 3 J. Phys. G, 1 Nucl. Phys. A

» 5245 citations in Spires as of June 5, 2007
— 6 “Famous” papers (250-499)
*  Whitepaper:
» Disappearance of Back-to-Back ¢
» Elliptic Flow:

- Most recent request for
STAR image:

Album cover for singing
group in England

yular

Light starts in a dark place
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Status of the STAR Collaboration:
%AR Scientific Productivity Since the Last DOE Review

Forward Lambda Production and Nuclear Stopping Power in d+Au Collisions at sqrt(s,,) = 200 GeV
Submitted June 4, 2007

Measurement of Transverse Single-Spin Asymmetries for Di-Jet Production in Proton-Proton Collisions at sqrt(s) = 200 GeV
Submitted May 31, 2007

Enhanced strange baryon production in Au+Au collisions compared to p+p at sqrt(sy,) = 200 GeV
Submitted May 17, 2007

Global polarization measurement in Au+Au collisions
Submitted May 11, 2007

Energy dependence of charged pion, proton and anti-proton transverse momentum spectra for Au+Au collisions at sqrt{s_y,} = 62.4 and
200 GeV
Submitted March 26, 2007

Partonic flow and phi-meson production in Au+Au collisions at sqrt(s) = 200 GeV
Submitted March 20, 2007

Charged particle distributions and nuclear modification at high rapidities in d+Au collisions at sqrt(s,) = 200 GeV
Submitted March 8, 2007

Mass, quark-number, and sqrt(sy,) dependence of the second and fourth flow harmonics in ultra-relativistic nucleus-nucleus collisions
Submitted January 8, 2007, published May 10, 2007, Phys. Rev. C 75 (2007) 054906

The energy dependence of p; angular correlations inferred from mean-p; fluctuation scale dependence in heavy ion collisions at the
SPS and RHIC,
Submitted September 20, 2006, published January 18, 2007, J. Phys. G 34 (2007) 451

BROOKHAVEN 7 Office of
NATIOEH LABORATORY _J Science 9
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Status of the STAR Collaboration:
%AR Scientific Productivity Since the Last DOE Review

Rapidity and species dependence of particle production at large transverse momentum for d+Au collisions at sqrt(s,,) = 200 GeV
Submitted September 14, 2006

Longitudinal Double-Spin Asymmetry and Cross Section for Inclusive Jet Production in Polarized Proton Collisions at sqrt(s) = 200 GeV
Submitted August 9, 2006, published December 18, 2006, Phys. Rev. Lett. 97 (2006) 252001

Neutral Kaon Interferometry in Au+Au collisions at sqrt(s,,) = 200 GeV
Submitted August 5, 2006, published November 15, 2006, Phys. Rev. C 74 (2006) 054902

Strange particle production in p+p collisions at sqrt(s) = 200 GeV
Submitted July 31, 2006, published June 4, 2007, Phys. Rev. C 75 (2007) 064901

Transverse momentum and centrality dependence of high-p; non-photonic electron suppression in Au+Au collisions at sqrt(s,,,) = 200 GeV
Submitted July 11, 2006, published May 10, 2007, Phys. Rev. Lett. 98 (2007) 192301

Delta-phi Delta-eta Correlations in Central Au+Au Collisions at sqrt(s,,) = 200 GeV
Submitted July 7, 2006, published March 8, 2007, Phys. Rev. C 75 (2007) 034901

"Two-particle correlations on transverse momentum and momentum dissipation in Au-Au collisions at sqrt(sy,) = 130 GeV", J.
Adams et al. (STAR Collaboration), J. Phys. G 34, 799 (2007).

"Scaling Properties of Hyperon Production in Au+Au Collisions at sqrt(sy,) = 200 GeV", J. Adams et al. (STAR Collaboration),
Phys. Rev. Lett. 98, 062301 (2007).

"Multiplicity dependence of inclusive p, spectra from p-p collisions at sqrt(s) = 200 GeV", J. Adams et al. (STAR Collaboration),
Phys. Rev. D 74, 032006 (2006).

BROOKHAVEN 7 Office of
NATIOER LABORATORY _J Science 10
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Status of the STAR Collaboration:
%AR Scientific Productivity Since the Last DOE Review

"Identified Baryon and Meson Distributions at Large Transverse Momenta from Au+Au Collisions at sqrt(s,,) = 200 GeV", J.
Adams et al. (STAR Collaboration), Phys. Rev. Lett. 97, 152301 (2006).

"Direct Observation of Dijets in Central Au+Au Collisions at sqrt(sy,) = 200 GeV", J. Adams et al. (STAR Collaboration), Phys.
Rev. Lett. 97, 162301 (2006).

"Strange Baryon Resonance Production in sqrt(s,,) = 200 GeV p+p and Au+Au Collisions", J. Adams et al. (STAR Collaboration),
Phys. Rev. Lett. 97, 132301 (2006).

"Forward Neutral Pion Production in p+p and d+Au Collisions at sqrt(sy,) = 200 GeV", J. Adams et al. (STAR Collaboration),
Phys. Rev. Lett. 97, 152302 (2006).

"Proton-Lambda correlations in central Au+Au collisions at sqrt(s,,) = 200 GeV", J. Adams et al. (STAR Collaboration), Phys.
Rev. C 74, 064906 (2006).
~23 papers published or submitted since last review
24 contributions to QM 2006, including 3 plenary
7 contributions to Spin 06
First submission for spin physics publication from Run 6

(arXiv:0705.4629, Submitted to PRL May 27) (Further publications this fall)

BROOKHAVEN 7 Office of
NATIOEH LABORATORY _J Science 11
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Integrated Luminosity [ub”]

summary of STAR Run 7 data taking effort

Last revised June 28, 2007.

Total =

599 64 ub1

1uu: .......... ; .......

Goal = 600 ub-’

......................................

04-30-07

05-30-07

100

Integrated minbias events [M]

Total = 74 419 Mevts
9_9..%_.Qf.~(3.o.al ............. S

.............................................................
...................................................

........................................................

.........................................................

Goal = 75 Mevts

04-30-07 05-30-07

Tally of data set numbers for the FY07 Run. The “offline” tally
removes all “questionable” runs from the raw data totals.
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*’AR Summary of STAR Run 7 data taking effort

Last revised June 28, 2007.

— 700 = 100
P =
2 Total = 599 64 ub ’ 2 g9
| R D g
o 100% of Goal & (a
E =
B B cesessceniasicaas Bunnasaasansisssansaessatbasas s g A0 oo ﬁ
2 E

STAR's Run 7 data taking goals fully met
hank you C-AD !

(Some down time (hardware reliability issues), but machine performance during
up periods let us catch up and meet our goals!)

J

removes all “questionable” runs from the raw data totals.

: 755 Office of
OO 55, Office of 4
Hallman, DOE S&T Review, 7/18, 2007 T Ta e



Additional achievement in Run 7:
%AR Key test of feasibility of low sy Critical Point Search

| L3 Number of tracks ' Ei:,'m?'; M E::il::w:} |_3 Evel’]t DlSpIay, End VIEW
sk AMS B oF AMS -11:41
L3 Track MuTt E X VTX

0
0 100 200 300 400 sS00 600 7FOO EO00

Estriss. 163 Entries 163

Baan CRELEY C Mean  42.44
5 _— ANE 1 B _— RMS 1022
Y VTX - ZVTX

2-3k events acquired for analysis

Some tuning needed but no “show
stoppers” for seminal CP search in
Run 10 (PAC Concurrence)

0
4 3 24 0 1 2 3 4 - -150 <100 -s0 0 50 100 S0 200 :’..-l"“‘L Office of

T T AT
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SArar  Success on main thrust of Run 7 data taking effort

A primary focus of RUN 7 data taking (from 2006 BUR):

— Qualitative advance in our understanding of the suppression of non-photonic
electrons fromD, B semi-leptonic decays

In practical terms:

— concerted collaboration effort to achieve optimal efficiency and precision from the
STAR Silicon Vertex tracker and Silicon Strip Detectors, prior to their removal after
Run 7 to “make way” for the Heavy Flavor tracker upgrade

+ Remoting of readout boxes
* Intensive calibration and alignment effort (led by Spiros Margetis (KSU))

« Coordinated concentration by team during operations focused on SVT + SSD (Dedicated
effort by lvan Kotov (OSU) and many others)

PP =S" Office of
4 Science 15
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%AR The money plot: Distance of Closest Approach

(DCA) Resolution

E oL - ST ——TPC only (POSib)
— ................. ___ ............................. ..- ............ —— TPC+SSD

| 5 — | —— TPC+SSD+SVT (1)
o Results fromdata— | | —— tpc+ssp+svT (2)

;_ NOT Simulation | —— TPC+SSD+SVT (3)

0.14

0.12

0.1
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0.08
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0.04
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%AR The money plot: Distance of Closest Approach

(DCA) Resolution
£ %% - 41— TPC only (P06ib)
h:-fo 18:__.-___ ............................. ..- ............ _ TPC"‘SSD
6 g 4ol 5 5 5 | TPC+SSeN+SV/T (1)

o Expect important new |nS|ghts wrt open charm and

04 OPEN beauty in Cu+Cu and Au+Au for QM 2008

TI\
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%AR The money plot: Distance of Closest Approach

(DCA) Resolution
£ %% = _ST——TPConly (P06ib)
A8 e Toeacen

This work will allow access to some inclusive measures
related to D, B production within some uncertainty

NOT
Topological, event-by-event reconstruction of charm, beauty

0|_||||I||||||||||||||||||||||||||||||I||||II
0 0.5 1 1.5 2 2.5 3 3.5 4

\ 1/P [Gev/c]
Oy » 0, ~ 30-40 pm P=5" Office of

4 Science 18
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%AR Similarly, development of capability for Direct Photons

e
o

— 0.7 —_

o | o

\ \

X >

~ 0.6 — 06

< n® Simulation, Shower width distribution % ydireet Simulation, Shower width distribution

3 - —

§ 0.5 = 05|

e | e |

0.4 0.4 -

0.3:1

[ [ !
| ‘0.5| I0,6I |0,7 0.4 0.5 0.6 0.7

n Width (x10) n Width (x10)

 Select ¥ and y enriched samples, based on simulated shower shape profiles in
the Barrel SMD. Combine with a very minimal (£0.075 by £0.075) charged particle
Isolation cut.

« Examine the resulting near-side two-particle correlation strength to infer the purity
of the y sample.

HAaliman, bue S& 1 Review, /16, ZUU/



%AR Similarly, development of capability for Direct Photons

—_ 0.7 07
o i —,
- o
L ‘e 1.6 Near Side Yield (error statistical)
= 7 Simulation, Show J 14 @ Photon Bin hower width distribution
§ o5l g it Mixed Bin
s g 120 O n'Bin
0.4 :; 1 STAR PRELIMINARY
| || E
. 0.8~ 0
% 0.6 8 .
i 04- g ¢
E 0.2 ’ + = | |
m A L1 \0.4| [ |0.5| L1 IOIG\ L1 I().7
z o_ll||||||||||||||||||||||||||||||||||||||||||||||| TlWidth(x10)
5 6 7 8 9 10 11 12 13 14 15

« Selectm®and vy
the Barrel SMD. .o

trig shape profiles in

isolation cut.
« Examine the resultir

(pp.)u75) charged particle
Very encouraging, but still

much to do! gth to infer the purity

of the y sample.
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%AR Recent heavy ion accomplishments:

Using correlations and PYTHIA to get a handle on bottom production in p+p

2.5 < P,(trig) < 3.5 GeV/c, PT{assn] = 0.3 GeV/c

- STAR Preliminary * ' "of 53.31 761
0.25 B/(B+D) 0.3251+ 0.0518
0.2f i
=] u '-: . ; =
oot B LT ¢’
= \Iﬂ."lih - A u“_ "‘ +
0.1 = .Em‘ﬂ:-‘.l ' h mlr
, i
0.05 1
0 | | | PRI B | | ]
-3 -2 -1 0 1 2 3
A

Fit function: R*PYTHIA B+(1-R)*PYTHIA D
R is B contribution, i.e. B/(B+D), as a parameter in fit function.

PP 55 Office of
. 767, Office of
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ﬁAR Preliminary Results: B Contribution in p+p vs. p;

e Data uncertainty includes statistical

B Data points errors and systematic uncertainties
1 Data uncertainty band from:
— FONLLB/(B+D) photonic background
0.8 STAR Preliminary Eggﬁnﬁgﬁstlon eff|C|enCy

difference introduced by
different fit functions.

o PreliminarK data is within the range
that FONLL calculation predicts.

e Non-zero B contribution is

observed.
T T NI N AT IS AN AN I
022. 3 354 45 5 55 6 65 7
pT{GeVIc)
BROOKHRVEN ICo), Yhice of 22
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e Recent work: Three particle correlations
AR -

Two Analysis Approaches:

. Cumulant Method

trig—2_
1) Unambiguous evidence pT;;gS;C?J_:‘Ll (232V/\C;/
for three particle Pr =1-2 GeVic

correlations. _ 0-12% Au+Au

 Jet-Flowbackground
Method
1) Within a model
dependent analysis,
evidence for conical
emission in central
Au+Au collisions

III:’.I‘Il-l;llﬁI
A

R Preliminary

off-diagonal projection

Work continuing to compare
sensitivity of two approaches
in order to establish significance
of observation

r - | | — - | =4
r | T C
BROOKHFAVEN EL e g

NATIONAL LABORATORY i R R X N X R 0 05 1 15

HaIIman UL OXX 1 MNEVISW, /10, LUUAd) (A¢1_A¢2)/2




%ARRecent accomplishment: first electron tagged DP correlations

« Experimental approach trigger side
- non-photonic electrons from semi- e .
leptonic charm decays are used to ?\/ K
trigger on c-cbar pairs
- back-2-back D° mesons are \ /Da

reconstructed via their hadronic
decay channel (probe)

» Underlying production mechanism heavy quark

can be identified using second charm production
particle
"__,-‘
) probe side
flavor creation  gluon splitting/fragmentation I(6), Yfice of 54

U.8. DEPA.
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%ARRecent accomplishment: first electron tagged DP correlations

w/ electron trigger

£100
L o i 3% | ndf 0.86821 9
1000 s Conatant 7031+ 18.49
- : '.D
Mean 1.882 + 0.005
Slgma 001618 £ 0.00472
i + 0+
8001 p+p — DV + x i
- r 200 GeV sl
600 n
DO peak visible in 1] 4l +T
I ‘raw” spectrum o] T T |
400~ T ‘ W T g
200 1
I 50
u g ‘I I I | I I | I I | I I | [
1 2 3 4 1.7 1.8 1.9 2 2.1
m(Kn) [GeV/c?] m(Kn) [GeV/c?]
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%AR e-D% Azimuthal Correlation Distribution

~—0.03
T | e-D° correlation, p+p 200 GeV
= L STAR preliminary _ _
3 L o noptteut like-sig n
z L o pr4GeVic (e,K) pairs
20.02— ° p“'*}ﬁGerc
= - — PYTHIA P
statistical
errors only
. T | L |
1 2 3

Ad [rad]
First heavy flavor pair correlation measurement at RHIC!!

Data analysis and simulation are going on to interpret the

signal observed.
BROOKHEAVEN -C ), Office of 26
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Run 5 results and projected Run 6 sensitivity on inclusive jet
%AR production in p+p collisions at Vs =200GeV

0.2
q:.' F o aae m 2005 STAR Prel_imi_nary
- 4G = MIN o 2006 STAR Projections
015~ ——aG=0
— — A5 = S3TD
B |
0.1f
0.05—
-*L—‘!'FFE—‘;=F 'F} i
-0.05—
-n'1 - 1 | [| 1 I 1 1 1 1 | 1 1 1 1 I [l 1 1 1 I | 1 1 1 | 1 1 | [l I 1 1
0 5 10 15 20 25 30

Measured Jet P; (GeV) fc)
These results will place a world-class constraint on gluon polarization in the proton, AG

BROOKHEVEN P75 Office of
NATIONAL LABORATORY J Science 27
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arXiv:0705.4629, Submitted to PRL May 27

%AR STAR Run 6 di-jet Sivers effect measurement

Fundamental question: Is there a correlation between proton transverse spin
and parton transverse momentum (Sivers effect)?

Jet direction Jet directinn

Yoo ol L
eﬂ;!.i'ﬁnz‘..w“”"”? ‘-..F'E"!”“\;\ﬂ 1o,

/S

proton proton
spin spin
proton proton
momentum momentum

p. - _\ f; \.,.\

e ¥ Iy S R e W

'1 e SNt h
UQIIOQJ/p lap wonoditP wr UQID&;, P lap oo ©r

Asymmetry (for proton spin and momentum shown) = (No. of di-jets “folded” to the left) — ( No. folded to the right)
(No. of di-jets “folded” to the left) + ( No. folded to the right)

BROOKHEAVEN 7 Office of
NATIOEH LABORATORY _J Science 28
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%AR STAR Run 6 di-jet Sivers effect measurement

arXiv:0705.4629, Submitted to PRL May 27

Fundamental question: Is there a correlation between proton transverse spin
and parton transverse momentum (Sivers effect)?

Blue beam asymmetry

0.02F ¢)| AY(C > 7) +— - )| AX (6> ) l :

Or-
-0.02F 4 F .
A }'S' & 1T +} STAR DATA
[ ---vY2J FSI 1L - ]
-0.041 -1 —
i syst error 1 L syst error ]

_O'OG-IIIIIIIIIIIIIIIIIIIIIIII.IIIIIIIIIII- -IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII-
2 -1 0 1 2 3 4 2 -1 0 1 2 3 4

M+ M, — IN(xg2/%57) n,+ Ny, —>IN(xg?/xg%)

From Run 6 data thus far:

« Observed asymmetries are an order of magnitude smaller than seen in semi-
inclusive deep-inelastic scattering by HERMES

* Possible explanation: cancellations of initial vs. final state and u vs. d quark
contributions, — and gluon effects are small
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0.1F

0.05 [

0.1[

0.05 b

AR

Forward n° Ay(p+) for bins in x¢

AR Preliminary, first shown at Spin’06

p+p— 7+X at vs=200GeV

20 Cxea 0L <xpr=0.28

(1

0.05F

Gh3awe<0.30, <xpr=0.32

& FPD dota
- Sivers effect

(U.d'Alesio and F.Murgia}

Hallman, DOE S&T Review, 7/18, 2007

Combined data from three runs at
<n>=3.3, 3.7and 4.0

In each X¢ bin, <x-> does not
significantly change with p;

Ay increases with p; in each bin at
least up to ~2.5 GeV/c, well into the
regime where pQCD describes the
cross section

Higher precision and extended
kinematic coverage will help
elucidate the underlying dynamics

T N
U.8. DEPARTMENT OF ENEROY



AR

AR Preliminary, first shown at Spin’06

ﬁ Forward n° Ay(p+) for bins in x¢

A

0.1F

0.0%

(.1

Q.05

b+p —> 4+X at ve=200GeV »  Combined data from three runs at

0.25<xe< 03, <xp>=0.28 0.3<%< 0,35, <x>=0,32 <n>:3.3, 3.7and 4.0
3 S » In each x: bin, <x> does not
3 NS ) K\\ significantly change with p;
_ - F el [

We have just touched the tip of the transverse spin program

The STAR Forward Meson Spectrometer brings essential
new scientific reach to fully explore this new horizon

a7 e 0,56, <% > =0.5

-t “ } 8 FPD data
R .. Sivers effect o H|gher preCiSion and extended
- } _____ (U.gAlesio and F.Murgia) kinematic coverage will help
\1‘\L_£/£/ elucidate the underlying dynamics
pr, GeV/c
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Looking to the scientific future: near term
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*’AR The “big picture” physics goals of the STAR program are:

Run 8

Run9

Run 10

Saturation scale for the gluon distribution in relativistic heavy nuclei (requires Forward Meson
Spectrometer (FMS))

Test of gluon saturation as the origin of particle suppression at forward n (requires FMS)

First significant measurement of AG(x); new insight into transverse spin/motion preferences of
quarks/gluon (requires FMS and direct y capability)

Qualitative advance in pp elastic scattering; search for predicted exotics (requires Roman pots)

Qualitative advance in the study of resonances including both their hadronic and leptonic
decays; extended precision in measurement of correlations of hadrons with non-photonic electrons
from D, B semi-leptonic decays (requires TOF and DAQ1000)

Completion of initial map at Vs = 200 GeV of the x dependence of AG(x); new insight in
transverse spin/motion preferences of quarks/gluon (requires DAQ1000)

Definitive search for the existence and location of the QCD Critical Point Requires (Requires TOF)

First measurement of flavor dependence of sea quark / anti-quark polarization in the proton
(Requires Forward GEM Tracker)

Timely completion of the mid-term upgrades is crucial to carry out the ongoing planned

BROOKHAVEN i
00 LABORATORY _J Science 33

NATIONAL

scientific program
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Looking to the scientific future: long term
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%AR What has been achieved in the ion program at RHIC thus far:

RHIC has discovered the
hottest (T~200-400 MeV)

W. Zajc

densest (jet quenching: £~30-60s,)
matter (thermal yields)

ever studied in the laboratory, which
flows (large elliptic flow)

as a (nearly) perfect liquid with systematic patterns consistent with

quark degrees of freedom (valence quark scaling)

and a viscosity to entropy-density ratio lower than any other known fluid, near
a conjectured quantum bound (7/s ~ 1-2 x 1/4 z)

and | 7 ffice of
BROOKHFEVEN Office o
NATIONAL LABORATORY _J Science 35
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%AR What has been achieved in the ion program at RHIC thus far:

11 e~ 1

Next step:

quantitative measurement of medium properties with well-controlled
systematic uncertainties to determine e.g.

shear viscosity, transport coefficients, speed of sound, EOS,...

This also requires timely completion of the RHIC Il machine and
detector upgrades to allow access to rare (hard) probes, and data sets
with statistical precision previously out of reach

— BRUUKHEIUEN r r
NATIONAL LABORATORY g_J Science 35

Haiman, bue &1 Keview, /15, 2007 o e o e



What is the fundamental science at RHIC (heavy ion and spin) in the

%AR next decade?

H1.

H2.
H3.

H4.
HS.

HG.

S1.
S2.
S3.

S4.
on orbital angular motion). Nagle, Galveston

Quantitative determination of viscosity (n/s). Thus, clearly
answering the question is QCD matter the most perfect fluid?

Quantitative determination of color field strength via ghat.

Heavy quarkonia and light vector meson probes to determine
color interactions in medium. Direct connection with lattice QCD.

Experimental verification or null result on critical point.

Detailed measurements of collective excitations of the fluid and
extraction of medium properties (e.g. speed of sound).

Quantitative understanding of gluon saturation Q. in Au

Mapping out of gluon contributions Ag(x) as a function of x.

Determination of AG with comparable errors to AX.
Measurement of sea quark polarization via W bosons.

Detailed study of transverse spin physics (including information

Hallman, DOE S&T Review, 7/18, 2007



%AR The Upgraded STAR Detector

Full Barrel L
Time-of -
Flight system .?Bgrade —o—
: Magnet Meson
Spectrometer
----- Barrel EMC :
Beam-Beam
Counters . .- End Cap EMC y
Forward n° Det. -
g, "
J\- - 4 I T ae i VTVTTIN ] I — -
- e R ..i;‘ |l > .' Sema —_'] ¥ 7 (1] ’ 4
............ I |
....... (TOF Start)
Integrated i : F d
Tracking ':F;r |:3rlxel Barrel silicon GOEr,'\:mp
Upgrade e tracker foacker

Hallman, DOE S&T Review, 7/18, 2007 P T ——Y



e

f
>
:
5 <
§e)
c
D

-~

R&D / Proposal Stage
A

Concept Dev.
A

NATI

Short Synopsis of STAR Upgrade Plans ...

Forward Meson Spectrometer
— Gluon density distributions, saturation effects, and transverse spin
DAQ Upgrade
— order of magnitude increase in rate — rare probes studies with ~ no dead time
— extra bandwidth opens the door to ‘small, value added’ physics
Full Barrel MRPC TOF
— extended particle identification at intermediate p;

Forward GEM Tracker
— end cap tracker for W sign determination
Heavy Flavor Tracker
— high precision Heavy Flavor Tracker near the vertex

— opens the door to direct, event-by-event topological ID of Charm & Beauty

Muon Telescope

Forward Reaction Plane Detector

A Crystal Calorimeter for low E photons
v-y HBT

HAaliman, bue S& 1 Review, /16, ZUU/



%AR Upgrades planned to carry out the future STAR program

A Barrel MRPC TOF PID information for > 95% of kaons
and protons in the STAR acceptance;

clean e*|ID down to 0.2 GeV/c
extended scientific reach for
key observables

Forward Meson Spectrometer: Jet reconstruction at high pseudorapidity: CGC
monojet search in d(p) + A; isolation of
fragmentation effects in Iarge pp — mY
production single-spin transverse asymmetries

A DAQ/ TPC FEE Upgrade New architecture / FEE — > 1 khz of
events available at L3; effective increase
in utilization of luminosity by factor of 10;
zero dead time for rare probes

Heavy Flavor Tracker / Precise hit position close to the
Intermediate Silicon Tracker primary vix — D’s ,B’s, flavor- tagged jets
Forward GEM Tracker W charge sign identification (Si and/or GEM
technology)
[BROOKHRUVEN 765, %ftice of 4o
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‘ Status of STAR Forward Meson Spectrometer Upgrade

e

All Pb-Glass detectors in place in the enclosure

All detectors connected to high voltage and tested
with LED or beam during run7

All electronics (QT boards and DSM boards) on hand
37 of 48 QTs installed during run - 48 available today

DSM tree in place - basic trigger algorithm (HT and
SUM) tested

To Do during shutdown:

Repair broken connections

Supplement magnetic shielding

Implement variable-boundary local sums for trigger
Implement 64-LED pattern generator for trigger tests

Gain matching and individual detector calibrations

NATIONAL LABORATORY

€100

75

50

-100

-100 -75 =50 =25 4] 25 50 75 100
x (cm)

Hallman, DOE S&T Review, 7/18, 2007

* FMS increases areal
coverage of forward EMC
from 0.2 m2 to 4 m?

 Addition of FMS to STAR
provides nearly continuous
EMC from -1<n<+4
w4 Science ‘!



*’ ‘ Status of STAR Forward Meson Spectrometer Upgrade
AR T

All Pb-Glass detectors in place in the enclosure

All detectors connected to high voltage and tested
with LED or beam during run7

All electronics (QT boards and DSM boards) on hand
37 of 48 QTs installed during run - 48 available toda

DSM tree in place - basic trigger algorithm (HT and
SUM) tested |

To Do during shutdown:

Repair broken connections

Supplement magnetic shielding

Implement variable-boundary local sums for trigger

Implement 64-LED pattern generator for trigger tests Jh S SAHESA

South half of FMS array

on movable trolley ready for
positioning near beamline

NCVICVY, 17T TU, & UUT

Gain matching and individual detector calibrations

NATIONAL LABORATORY

Hallman, DOE S&
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*’ ‘ Status of STAR Forward Meson Spectrometer Upgrade
AR T

_All Pb-Glass detectors in place in the enclosure

This Detector is ready to go

It will yield world-class, seminal physics beginning in Run 8

DOE capital investment ~ $500k leveraged by significant contributions
of effort from BNL medium energy, Space Science, and Penn State (NSF)
as well as lead glass from IHEP, Protvino (Vasiliev), and FNAL

Implement 64-LED pattern generator for trigger tests

South half of FMS array
on movable trolley ready for
positioning near beamline

NCVICVY, 17T TU, & UUT

Gain matching and individual detector calibrations

NATIONAL LABORATORY

Hallman, DOE S&




The STAR TOF Upgrade

NATIONAL

LABORATORY

Hallman, DOE S&T Review, 7/18, 2007

Multigap RPC (MRPC) technology

Extended PID: 2n +1n
Excellent electron ID

< 80 ps timing resolution after
slewing corrections

China-TOF has produced
1600/4000 MRPC modules

Electronic design is complete
5 full trays next year

Full installation (120 trays) by Run
10 (November 2009)

r;’ Office of 44
~ 4 Science

U.S. DEPARTMEN
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%AR Two “trays™ at Rice (each 2r/60 azimuth, 0<n<1)

1.8

1.6

1.4

1.2

0.8

0.6

PID information for >
95% of kaons and
protons in the STAR
acceptance
Clean e* ID down t0 0.2
GeVic
TS B TR ©500F
: =N '-'u -'.l. c -
. a 00y 1.2<p,<1.4 GeV/c
© O 300
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I 3 K p
100 |
| AN AN
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« m/K separation to 1.6 GeV/c
0.7 for TPC Alone

0.5 1 1.5 2

2.5 3.5

3
p (GeV/c)

« (m+tK)ptop=3 GeVic
1.2 for TPC Alone



ﬁAR
pen Charm and Resonances

TOF is a Benefit to the Full STAR Program

in central Au-Au collisions

FOM (figure of merit) is the reduction

NATIONAL LABORATORY

Pr FOM in required data set by using TOF PID
(GeVic) in required data set by using
for a significance of 30
Do All 4.6
Do 2-4 2.6  TOF PID also reduces systematic
Do 4-6 20 errors from correlated back-ground
: due to misidentified particles
Do >6 1.0
Ko 0-1 2.0 +  Certain measurements are
K *0 1-2 1.85 impossible without TOF — such as
. unlike-particle correlations, scale
K*e 2-3 1.74 dependent correlation studies
K *0 3-5 1.39 (velocity vs momentum correlations),
exotic searches...
¢ (1020) 0-2 5.0
¢ (102 2.5 2 /
5 Trays in Run 8, 65 Trays in run 9, 120 Trays by Run 10
A (152U} | U~L.U L L.=F

v Office of
~d Science 46

Hallman, DOE S&T Review, 7/18, 2007



%AR DAQ1000 Concept

Existing TPC

DAQ 1000

* Zero suppression done at RB in
the DAQ room

=>» Full ~460,000 10 bit words
transferred over each
fiber.

=>» 10ms readout time every
event. 100hz max rate.

* No event buffering on FEE

=>» TPC dead during
digitization & readout time.
=>» 1% dead / hz readout.

NATIONAL LABORATORY

« Zero suppression done at FEE in the
Altro

=>» Event transfer 16-20 times
smaller

=>» Combined with slightly faster
link, will allow rates ~1000-
5000 hz

* Event Buffering on FEE

=>» TPC stays alive as long as
throughput is < max

=» Deadtime only caused by TPC
Drift..

=>» 0.004% dead / hz readout

;: Ofﬁce of
Scnence
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DAQ1000 Concept

Faster, smaller, better ...

Current TPC FEE and DAQ limited to 100

Hz

1 kHz central

(100) DAQ 1000

« Zero suppression done at FEE in the
Altro

=» Event transfer 16-20 times
smaller

3 kHz minBias

5 kHz future =>» Combined with slightly faster
link, will allow rates ~1000-

Replace TPC FEE with next generation 5000 hz

CERN ALTRO, PASA

Make the FEE smaller and creates less

heat

Effectively no dead time for rare probes

Optimized running for rare physics probes

* Event Buffering on FEE

=>» TPC stays alive as long as
throughput is < max

=» Deadtime only caused by TPC
Drift..

=>» 0.004% dead / hz readout

NATIONAL LABORATORY
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*’AROne RDO + 29 Fees are Already Working in STAR

Multiplex data from 36 FEEs onto 1
optical interconnect

— 2.5 G bps bi-directional link to
DAQ

Old TPC was 1% dead for every Hz
triggered. New TPC effectively 100%
live until data throughput is saturated.

Studies demonstrate that pedestal
subtraction, tail suppression & zero
suppression is as good or better than
the old TPC

Gain as measured in ADC counts is
slightly lower for DAQ 1000, however
signal to noise is 50% better

.........

- W (CDy el
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Cost profile for completion in time for Run 9

Two Projects in terms of financial resources:

1. TPC Electronics Upgrade
2. DAQ Upgrade to the TPC

Electronics Construction

Parts & assembly

w contingency

with overhead

FY06 $749,700.00 $749,700.00 $885,000.00
FY07 $516,043.20 $632,739.84 $822,561.79
FY08 $156,500.00 $197,016.00 $256,120.80
Total $1,422,243.20 $1,579,455.84 $1,963,682.59

DAQ Construction

Parts & assembly

w contingency

with overhead

FY08

$266,000.00

$321,000.00

$417,300.00

Total

$266,000.00

$321,000.00

$417,300.00

Total for both constr. projects in FY07 = $ 0.82M

Funds available in FY07 ~ $0.5M — increased risk of delay

NATIONAL LABORATORY

Hallman, DOE S&T Review, 7/18, 2007

Total for both constr. projects in FY08 = $ 0.67M

;’ ' Office of
Sc;ence




SR DAQ1000 Present Status (July 12, 2007)

« Altro & PASA Chip purchased last year ($885k); final payment this year, some hit
expected due to worsened exchange rate

« $500k allocated this fiscal year.

* Pre-production versions of the 2 deliverables--the FEE & the RDO electronics boards-
-were installed and successfully operated throughout the last RHIC run.(1 RDO & 29
FEEs which represents 1/144 of the whole).

« Final production versions of these 2 boards were produced and debugged; both
ready for production

* Ordered and waiting for 200 FEEs and 7 RDOs which will be used for sampled
testing of the ALTRO & PASA as they arrive (expected early August) and installation
in the TPC for the FYO08 physics run. The plan to operate 1/24th of the whole TPC
with the new readout.

» Installed a test TPC sector in a lab together with associated equipment (DAQ readout
PCs, Trigger TCD modules, water cooling etc) and in the process of creating a test
stand for the Q&A of the electronics as it will arrive from the vendors once we enter
production.

« “The future installation into the TPC is only a matter of available resources...if |
extrapolate the current funding into the next fiscal year we will have problems even
with 1/2 of the TPC for FY09”

NATIONAL LABORATORY o4 Science V!
Hallman, DOE S&T Review, 7/18, 2007 T Ta e



SR DAQ1000 Present Status (July 12, 2007)

« Altro & PASA Chip purchased last year ($885k); final payment this year, some hit
expected due to worsened exchange rate

Overall summary: current status is technologically very positive.
* Development of the electronics is finished.

* The final versions are up to the original specs and satisfy all the
requirements.

* Timely completion only a matter of Resources

Installed a test TPC sector in a lab together with associated equipment (DAQ readout
PCs, Trigger TCD modules, water cooling etc) and in the process of creating a test
stand for the Q&A of the electronics as it will arrive from the vendors once we enter

production.

« “The future installation into the TPC is only a matter of available resources...if |
extrapolate the current funding into the next fiscal year we will have problems even

with 1/2 of the TPC for FY09”
I g S s e e w4 Science VY4
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ﬁm The STAR Heavy Flavor Tracker Upgrade:

Direct Topological Identification of Open Charm

The STAR Inner Tracking Upgrade will identify daughters of
the decay and do direct topological reconstruction of open
charm hadrons.

No mixed events, no random background subtraction.

NATIONAL LABORATORY

Hallman, DOE S&T Review, 7/18, 2007

Physics Driver: study the properties o
the new matter discovered at RHIC by

probing the (heavy) flavor dependence of
energy loss, v2, etc.

Technical Goal: Put a high precision
detector near the IP to extend the
TPC tracks to small radius

D? Decay

50-150 um

®--

Primary Vertex

-l Siaenee T
U.5. DEPARTMENT OF ENERGY



The Heavy Flavor Tracker (HFT)

— Active Pixel Sensors, thinned
to 50 um thickness

— 30 um x 30 um pixels

— Twolayersat7 & 2.5 cm

radius
— air cooled
— Inl<1.2
— 0.28 % radiation length @ n
=0
BROUKHEVEN VoD, Yice of 54
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ﬁm Charm-hadron HFT Simulation Results

Detector radii:

TOF

TPC (60 cm)
SSD (23 cm)
IST2 (17 cm)
IST1 (12 cm)
PXL2 (7.0 cm)
PXL1 (2.5 cm)

DO decay length is ~ 125 mm

—
<

1072

D° Reconstruction Efficiency

—
<
(%]
§— T

s
Transverse momentum P, (GeVi/c)

 The Monte Carlo reconstructed yield of DYis very good
— A complex p; dependence ... however efficiency vs p; is the FOM

— IST helps reduce search radius on HFT and thus reduces ghost track inefficiencies
as well as allows more relaxed kinematic cuts on the data

PP 55 Office of
. 767, 9ffice of o
Ha”man’ DOE S&T ReV|eW, 7/18, 2007 U.5. DEPARTMENT OF ENERGY




%AR R&D in Run 7 — real data with real Si pixels

' hft_star_frame | hframe
Entries 16896

1 |meanx e558] __ Coincidences from real particles

.| Mean y
B Evcollent SN

Sparse occupancy of real hits_

! '| I
| l” |I : 1|'. |ll11
L II|| ﬁ-llll '

A Three Layer Telescope with MimoSTAR Il Chips. —

A full system test from PXL to DAQatr=10cm,z=1.5m
using a 128x128 array of pixels. A very clean environment.

e =" Office of
NEFE)?HKL!'B&"ATEO“RY 4 Science o7

U.S. DEPARTMENT OF ENEROY
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%AR HFT Proposal Status

HFT + IST Detector Configuration “solidified” in Dec-Jan by STAR Spokesperson’s reviews
BNL Detector Advisory Committee Review held in late January 2007:

“The Committee finds that the scientific case presented for the tracking upgrades is well established,
and that the proposed detector configurations are well motivated technologically. The collaboration
has made a convincing case that compelling physics goals can be achieved with the resources

“..The combined IST + HFT project will require the DOE critical decision process. The first step is CD-0, the
establishment of mission need. STAR should make every effort to prepare a proposal by late spring of

this year for submission to DOE in order to obtain first construction funds in FY’09. This proposal will

need to make the physics case in a compelling way. It will need a reasonable but preliminary management
plan, and should establish a reliable cost range...”

- -_H"'-'"s&:;;z';ﬁ“ _.;.)‘

Proposal now being reviewed internally by committee chair'd by Carl Gagliardi.
Goal is transmission of proposal to DOE in time for review this year.

The technically driven schedule would have an HFT ready for run 11

=L PZ==" Office of
ORODICHAIEN ? 4 Science 58
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*’AR The STAR Forward GEM Tracker:

Flavor dependence of the spin-dependent quark/anti-quark distributions

Counts

~1.0 nb E CW- ~0.3 nb

I Barrel E.M. Cal.

- Barrel and Endcap E.M. Cal.

it

A5 4 05 4] 05 1 15
Yoo A48 1 08 ©o 0% 1 15

| | Yw

1 1
| 1 > 1 | >

0.059 0.43 X 0.059 0.43 X

First conclusion:
o 400 pb-" will resultin 47 (12)k W*®) events
« Every event counts, certainly for W-!
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ke Second Conclusion: Kinematics = Physics, and..

« Partonic kinematics related to W

— =
—> < SE rapidity:
dT(z;) u (z2) u(z1)  d(xy)
1 : 4 1 : 4 xry = My eV po = Mw e YW
= w+ = >+ Y
< — = S = =
Ve g =0 et et g =n Ve
« W rapidity related to lepton rapidity:
<=}§= ;;? ui™ =y +yw
d™(zy) @' (xz3) ut(xy) d(x2) ] | 4+ cosd*
1 — > y; = =In .
= - < W- 2 |1—-cost
< == < — = > B |
Ve 07=0 e e P=m Ve * lepton rapidity determined from p;:
p%ﬁpton = pj = @sin@*
You don’t know anything unless you get the sign of the lepton right
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= Why is the Forward GEM Tracker Crucial?

Probabrllty to get the correct charge sign
i S i e e

P NN N S0 W N SRS
A S EEMC

P A N . )

H : e : H ’
i : S : :
N
0.4 O S R e f ——
- |Vertex Z i

u_z__.. <= Dom “:)‘ ..................... ......

11 | IIiIIIiHHIlIIII]EIIIIiI
00 05 1 1.5 2 2.5 3 n

TPC Tracking Only, p; =30 GeV/c

Conclusion:

Charge sign reconstruction impossible
beyond n =~1.3

NATIONAL LABORATORY

Probability to get the correct charge sign

LT | S ..... L. :‘?:_H_w_F

0.8

08— |- -30cm

02— e ................ ............... : ................ frevennns A

TPC + FGT Tracking, p; = 30 GeV/c

Conclusion: for 6 triple-GEM disks, assumed
spatial resolution 60 umin x and y:

charge sign reconstruction probability above 80%
for 30 GeV p; over the full acceptance of the
EEMC for the full vertex spread (> 90% out to 1 = 1.8)
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%AR Schematic layout of the STAR FGT

3 GEM foils to reach
high gain with high
stability

2D readout board:
each detector layer
provides a space point

NATIONAL LABORATORY

i GEM1-

drift foil

(GEM2

D

GE

readout

Hallman, DOE S&T Review, 7/18, 2007

6 triple GEM disks,
~ 40 cm radius

each disk consists of
4 detectors

PP =5 Office of 62

4 Science

U.S. DEPARTMENT OF ENEROY



%AR Schematic layout of the STAR FGT

$1.6M < Range of project cost < $1.8M

Leveraged by significant contributed resources

Foil technology in development through SBIR collaboration

Cost and Schedule review planned by STAR & BNL in near future
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Issues and Concerns
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SR Increasing challenge for STAR Operations

Original Scope of BNL Ops Team

Magnet
Conventional facilities & Interlocks; integration
ES&H
Software Infrastructure
DAQ
SVT
Scope Added Since 2000
Forward Time Projection Chamber Retirements at MPI
Barrel EMC Wayne transition to ALICE Construction
All Electronic Maintenance Construction finished
Calibrations leader (TPC & other) Transferred from LBNL
New scope needing to be addressed
TPC Operations Stringfellow retirement
Trigger Development Reduced funding at SSL
SSD Subatech move to LHC
BNL FYO1 FY02 FY0O3 FY04 FY05 FYO06 FYO7

Ops FTEs 242 269 256 278 267 260 266
srooxnn R€S FTES 10.7 98 86 80 78 7.7 7.0 [ office of
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SR Increasing challenge for STAR Operations

Sub-systems with 1 person supporting operations:

TPC

DAQ

FTPC

Ops Management

Subsystems with ~ 1* people supporting ops:

Trigger
BEMC

Institutions supporting ops (hardware) at present:
BNL, UCLA (BEMC), Creighton (Slow Controls), Space Science (Trigger), Purdue (TPC),
Rice (TOF), Birmingham (Trigger), Indiana (EEMC), UT Austin (Slow Controls, Fast Offline QA),
Valparaiso (EEMC), LBNL (TPC Interlocks, SSD), MIT (BEMC, EEMC), Yale (SVT), Wayne (SVT),
MEPhHI (TPC, FTPC), Panjab+VECC+ I0P+Rajasthan+Jammu+Mumbai (PMD), USTC+Tsginhua+
Shanghai+IMP+CCNU (TOF), Subatech (SSD), Kent State (SVT+SSD)

Very significant help from the Collaboration but support is dangerously thin in a number of very
key areas nonetheless; BNL can not pick this up assuming constant effort

Effort ongoing to pull out further support from the Collaboration, but difficult to find people
who can make long term, sustained commitment (e.g. like Blair Stringfellow)
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AR

STAR Software & Computing Help

Institution Task Level of effort estimated Run?7
Kent State University Reconstruction deputy 20%

HFT Software coordinator 5%

Database API improvement 5%

University of Texas Quality Assurance 10%

TOF software support 10%
Lawrence Berkeley Embedding support 10%

TOF Software coordination 15%

SSD software support 5% (Vi Nham)

TPC software support 5%

MuDST and Vertex studies 5%
University of Chicago Embedding support and coordination 10%+20%
University of Birmingham Vertex finding 5%
MIT BEMC Software coordination 20%
Purdue FTPC software support 20%
Indiana University EEMC Software coordination 20%
University of Rajhastan PMD Software coordination 20%
Yale University SVT software coordination 10%

TPC software coordination 20%

Subatech SSD software coordination 50%
Unicamp, Brazil SVT software support 30%+20%

Ohio State University

Web site support
SVT software support

15% (development phase)
40% (Ivan)

Dubna General software provider 15% (this is 15% of a high level expert)
Prague Distributed system software support 50% [this is carried within a thesis program]
Warsaw SSD software support 20%+10%

Wayne State University Distributed computing support 10%

T TATIT T TOAT T =2 S = SR T T X VIo vy, 17
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*A Increasing challenge for STAR Operations

This problem is a serious concern for the future of STAR and RHIC:

STAR Workshop planned for August 20-21 to document the problem and
identify potential solutions

Ongoing effort to identify potential help and get new commitments (STAR
“‘Adopt-A-Detector” initiative (Caines)

STAR, BNL Management, and the Agencies need to work together to be
Successful (What is most useful from the agencies is reinforcement of the
community’s priorities in allocation of resources and the utilization of allocated
resources by research groups)

Most likely solution a mix: some increased effort from the Collaboration; some
increased support for dedicated support at BNL



SR Stretch out of key STAR of upgrades

 Capital budgets seriously challenged
— DAQ1000 at risk of being late

« 70% of integrated luminosity for rare triggers unusable due to deadtime

* Programs which could be run simultaneously must be done in successive runs
— FGT has to wait for DAQ1000 completion and will also be late

» STAR unable to capitalize on first Vs = 500 GeV polarized p+p running

* R&D Funding well below the funding targets in last mid-term plan

FY 2006 FY200 FY2008 ($M)
Planned 0.5 1.2 1.3
Actual 0.35 04

Impact so far: Inability to get needed effort and risk of losing key people at MIT

Not a show stopper yet for internal reasons, but it will become so soon if trend
continues (important physics seriously delayed, some institutions may be forced to
drop out of construction effort)

For reasons just explained, the needed increase can not come out of support for STAR

. Operations



SR Stretch out of key STAR of upgrades

 Capital budgets seriously challenged
— DAQ1000 at risk of being late

* 7] Not to mention the need to keep up with aging/inadequate [eadtime
¢ P trigger hardware uccessive runs
- FGTH
« §|] TCU - design and fab for Nov 07 running
QTs - production run for Nov 07
« R&D Fund DSMs - replace EMC tree in FY08
| Interfaces - design in FYO8 - replace in FY09
pian{ TCD - design in FY08 - replace in FY09
Actul TDC - design in FYQ09 - replace in FY10
VME CPUs - design in FY09 - costin FY10
Impact so far: le at MIT

Not a show stopper yet for internal reasons, but it will become so soon if trend
continues (important physics seriously delayed, some institutions may be forced to
drop out of construction effort)

For reasons just explained, the needed increase can not come out of support for STAR
. Operations



Ao Software & Computing Issues/Concerns

* Increased scope which must be handled within constant level of effort
— Data volume, complexity, demand for increased functionality have grown: team remains the same

— Tasks are more complex, better resolution (momentum, PID, Energy) required by the physics driving
the need for R&D and upgrades, team remains the same

— Detector R&D draws effort/expertise from S&C (simulation, tracking), team diverted from core tasks

«  Support for Software and Computing supporters
— Funding issues at remote institutions have cascading effect on BNL S&C (core) team

« Concern about preparation for the future
— DAQ1000 will yield much larger data sets which require developments to allow
» Out sourcing of computing cycles — Grid
» Efficient data access, data movement, data placement

+ Efficient physics analysis tools (data mining to find a needle in a hay stack in a time frame
which is “sensible”)

— Grid effort is struggling in STAR
* Funding from PPDG is gone, OSG base program provides some support but no NP extensions

» Efforts require development ; currently out sourcing, using non-permanent workforce from
Europe — not obviously viable long term

* In 2009 will STAR have all the tools needed to face the data deluge?

* Increased operational overhead without additional resources
— Cyber-security consumes very significant FTE hours from already thin operations support

* Need to re-scope this year and drop (or out-source further) some activities



ﬁm Conclusions

« Thus far, STAR has provided truly outstanding scientific return on the nation’s
investment. By any metric (science, discoveries, students, papers) it is a world-class
experiment which has been very successful

« To continue this success,

— Adequate running time is needed to fuel the science that drives the community’s
interest

— Adequate support for STAR Operations must be provided

— The remaining mid term upgrades need to be completed in a timely way
* Adequate capital budgets
o Sufficient R&D

 Not easy: but necessary to continue the outstanding success of this program

« RHIC/STAR have a long productive future ahead with discovery potential every step of
the way
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