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The main responsibility of Ed O’Brien (as Ops manager) and many
members of the BNL/PHENIX group is the operation of PHENIX.

e PHENIX requires upgrades to improve the physics capability of the detector. The
burden to keep new and existing systems running has required greater effort from our
group. This has a strong impact on the BNL/PHENIX group's physics research effort.

e The BNL/PHENIX group finds itself under great demand as new detectors are
integrated since we provide most of the systems support such as data acquisition, on-
line computing, calibration, monitoring, off-line computing and data processing.

e Coping with the increasing ops demand is our major difficulty as we move into the
era of ever more refined analyses and detectors.

e Contributions of collaborating institutions with full time presence at BNL are a
possible solution (A good example is the Level-1 trigger which was built and is
operated by ISU, with a permanent presence at BNL as well as excellent long-distance
support), but operating a mature and evolving detector requires a certain expertise that
can only be provided by the BNL/PHENIX group.
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The Group at a Glance
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* Recruited by Universities
v H. Bueshing: Frankfurt (2006)
v S. Mioduszewski: TAMU (2005)
v J. Velkovska: VU (2003)

v possibly a few more in the works

* S. Aronson former group
leader
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PHENIX Experiment Organization 2007

Collaboration PHENIX Management
Spokesperson Barbara Jacak Stony Brook U
Operations Manager Edward O’Brien BNL
Institutional Dpty Spokesperson Rich Seto UC- Riverside
Board Dpty Spokesperson Yasuyuki Akiba RIKEN
Dpty Spokesperson Matthias Grosse-Perdekamp UIUC
Upgrade Manager Axel Drees Stony Brook U
Executive Council 1/14 BNL Detector Council 8/24 BNL
PM & C_Zoordinators manage PHENIX Physics Working Groups
EC adw_ses PM on all Physu_:s matters 1/15 Conveners BNL
DC advises PM on all technical matters

PWGs oversee analyses and paper prep

Coordinators 4/7 BNL

Chief DAQ Computing Analysis Trigger Run PHENIX
Engineer Coor. Coor. Coor. Coor. Coor. Admin
D. Lynch | J. Haggerty | D. Morrison | R. Averbeck J. Nagle M. Leitch B. Johnson

BNL BNL BNL Stony Brook | UColorado LANL BNL
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PHENIX 2007 Organization-BNL Group members in Red

Executive Council

Y. Akiba RIKEN
A. Deshpande SUNYSB
O. Drapier E Polytech
A. Drees SUNYSB
A. Frawley FSU
T. Hemmick SUNYSB
M. Grosse-Perdekamp UIUC
B. Jacak * SUNYSB
J. Lajoie ISU
M. Leitch LANL
E. O’Brien BNL
N. Saito Kyoto
R. Seto UCR
W. Zajc Columbia
B. Johnson* BNL
Former EC Members
D. Morrison BNL
M. Tannenbaum BNL
S. White BNL

* = Chair

* = Secretary
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Detector Council

C.Y. Chi
O. Drapier

A. Drees *
A. Frawley
A. Franz

V. Greene
H. Hamagaki
J. Haggerty
I. Tserruya
J. Lajoie

D. Lynch

C. Maguire
Y. Miake

D. Morrison
J. Nagle

E. O’Brien *
H. Pereira da Costa
V. Pantuev
M. Purschke
K. Read

T. Sugitate
C. Vale

S. White

D. Winter

Columbia
E Polytech.

SUNYSB
FSU

BNL
Vanderbilt
CNS-Tokyo
BNL

WIS

ISU

BNL
Vanderbilt
Tsukuba
BNL

U. Col.

BNL

E Polytech
SUNYSB
BNL

U. Tenn
Hiroshima
BNL

BNL
Columbia

PWG Conveners

C. Aidala

A. Bazilevsky
S. Bathe

T. Chujo

A. Enokizono
J. Franz

R. Granier de Cassagnac

V. Greene

T. Hemmick
A. Lebedev
C. Ogilvie

K. Ozawa

T. Sakaguchi
K. Tanida

A. Taranenko

UMass
BNL-Spin
UCR
Tsukuba
LLNL
SUNYSB
E Polytech
Vanderbilt
SUNYSB
ISU

ISU
UTokyo
BNL
RIKEN
SUNYSB

Former PWG Conveners

H. Buesching

G. David

A. Franz

S. Milov

S. Mioduszewski
J. Mitchell

D. Morrison
M.Tannenbaum
J. Velkovska

S. White
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BNL
BNL
BNL
BNL
BNL
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PHENIX: not a typical collider detector

Subsystems originated, built, or |] HENlX T ﬂ Il H Y

operated by BNL/PHENIX group:

- TEC/TRD Time Expansion Chamber
« ZDC/SMD Zero Degree Calorimeter
* On-Line Control System

- Data Acquisition

- EMCal (PbSc)

* Magnets

« Pad Chamber

- Offline Software/Tracking
* Muon Piston Calorimeter
» Reaction Plane Detector
* Hadron Blind Detector

Nuclear matter in extremis
Not your father’s solenoid collider detector
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t Additions: O’'Brien RHIC/AGS Users Meeting
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Sickles
Sakaguchi
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All in MB/sec Data Archiving Rates<<BNL Group
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Progress in PHENIX Operations

Success of the BNL/PHENIX ops group is
indicated by the ever increasing data
acquisition rate and the outstanding
Integrated luminosity of 813/ub recorded in

Raw Data Collected in RHIC Runs Run-7=3.4 x Run 4 including the installation
and commissioning of 4 new detectors:

i TOF-W, MPC-N, HBD, RXNP.

700
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un
=
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BNL/PHENIX ops group is also responsible
for managing:

B
=]
=

Terabytes
3
3

« All PHENIX Collaboration/Experiment activities at

BNL
o 1 I | 250 PHENIX Visitors to BNL each year
O amArS | PHENX | PHOBOS — gtafBeI{I{and Work Planning for all PHENIX activities

. Coordination of data runs, and shutdown work and
all technical activities of PHENIX

 Administration of all publications

« The budgets and schedules for all PHENIX
activities at BNL

*  Production of all Data

[
=]
=]

Experiment
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BNL Group plays a leading role in
the physics of PHENIX

e . BNL/PHENIX grou
Research activities in which the — played major r%|e iﬁ

group plays a leading role follow +% | PHENIX White Paper
from the detector and technical

aCtIVItIeS an d VI C e-verS a Formation of dense partonic matter 1n relatmastic

0 muclens—nucleus collisions at RHIC:

e hi I ifi Erparmmental evaluation by

high p; n° and identified hadrons S

- direct photons PRI Callidbonsdn |
E Adcox™, 55, Adler® 5. Afapasisn®, T, Andala™,

e charm and J/¥

- event-by-event averages/fluctuations

- global event characterization

* jet properties via 2-particle correlations

In last year, 25 analyses in PHENIX in
various stages of preparation for

publication; BNL/PHENIX involved in 14.
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B Armemdanz®, 5 H. Arccson®, B Avarbeck ™, T.C. Aaras =,
. Armonn == V. Babaniser, A. Baldiweri*. BN, Barisk?,
PD. Barnes = T Basreste™, B Bascalleck ® | 5. Barkg ™
5. Batweedid, W, Baublic ¥, F. Bauar’, A. Bazlevido =,

% Belikow =%, F.= Bellaicha®, 5.T. Balyaev®. MJ. Bannett =,
Y. Bardniken®, 5. Bhagavarzla®, M T. Bjemdal®, F{ Boicsmaim ™,
H. Boml®, 5. Bomsmstein ® 3. Botelho ™, M L Brooks =
D.5. Brown®, M. Bruner®, D. Bucher ®, H. Bussching *%,

W Bumazkeerd, & Buncs**, I Suraand-Hoy ==,

& Bubpk®=_ X Camard ¥, T.A. Cargy ™. 1.5, Ciai®, P Czand®,
1. Chang® W.C. Changt, L.L. Chavez®, 5. Chemnichemka %,
CY Che!, I Chita ™ M. Chiwd LT Choi®, J. Ched ",

BK. Chondhuryd, T. Christ™, T. Chajo *® 4 K & Chung 44,

P. {hung =, W Cianciole™, CR. Cleven®, Y. Cobiza®, B.A. Cala,
MP Comas =, P Comutantin ®, M. Coanad®, T. Codrga®,

IP Cuscoonazz™, D). d Foeriad, T. Dahms ™, K. Das®, & David®,
F. Dgak ®, H. Calagrazge . A Danisor® A Dechpandes ==,
E.J. Demmond*, 4. Devismes =, 0. Digtzech™, BA Dizegk?,
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BNL/PHENIX group’s major discoveries

S 15 0-5%Central ;]' 4
[ PHENIX preliminary en i
- = h*+h7/2
1 o ______
0.5 ’
- + . -
: e ++ |
oL . N B ... . I R
0 5 10 15 20
p,(GeVic)

n¥ yield supresed by factor of five
compared to point-like scaling for
3<pr<20GeV/c

h*and n® behave differently at
intermediate pr 2—6 GeV/c
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d*N s /dpy dyN
(T )d’o7 /dp; dy

p

RAA(pT):

PHENIX Au+Au ysy, =200 GeV
o I protonipion

anti-protonipion

om AutAu0-10%

1.4 L A & & AutAu20-30%

[ 1 o #  AutAu6092%
1.2F + L x ptp,Ns=53GeV,ISR ]
’ 1 --- e'd, gluon jets, DELPHI
+ * | RIS e'e, quark jets, DELPHI

4 AN Tt
2 Pt AL

Py (GeVic) Py (GeVic)

p*/n* ratio much larger than

from jet fragmentation
PH ~ENIX
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p & p Correlations

submitted to PLB, nucl-ex/0611016

= 0.03
> = trigger  partner
2 oo e " 5 PLB 649 (2007) 359-369
% - = P D PH*/|\LEN|X
5 0.02— v P P
3 1 - 4 P P opposite sign pairs:
g 00 7 p&D pAD CORRELATED
e 0.01 *[}J i[}] i# I+ +
0-0055* + same sign pairs:
N= & NO CORRELATION
2 . —ac
-0_005;_ trigger: 2.5 < p_ <4.0 GeV/c consistent Vthh jets: at
-0.01 associated: 1.8 <p_<2.5 GeV/c LEP p and p. COIFlC
= || from same-side jet
-0.015, 50 100 150 200 250 300 _ 350
p/1m=0.25 p/17=0.8

p-p pair correlations nearly independent of baryon excess

Anne Sickles BNL November 15, 2006

Quark Matter 2006 7




A new result: 1° R,, 62.4 GeV

< L4 1111 Before: p+p reference
a2 B from fit to ISR data
1.2 __ PHENIX preliminary
1: Now: p+p reference
N measured at RHIC!
08 vertical normalization error on 62.4 GeV p+p ref. not shown: 19 .
- ® 624Gev  Suppression in 62.4 GeV
0.6 700 Gev now approaches
0.4 - 52 %o < ]E 200 GeV result
E TR * et -
0.2 T**:{.{'{,III:
— 7" Preliminary, 0-10 % central .
OO v v b v b b b b e 1
0 1 2 3 4 5 6 7 8
pr (GeV/c)
—v\
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Theory comparison including systematic error

Model values from C. Loizides hep-ph/0608133v2
Presented at QM2006. Journal

article to be submitted soon.

fﬁ PQM Model, { § ) values
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— ' 0.88
- v T8
- ;; — = 206 1.76 o Dok 2 35
B 4.41
A — =3 1323 1176 i
= AL F— 059 1912 1765 18.17 1500
—% 5. 25 00 23.53 22.06
107
—  PHENIX Au+Au (0-5 % central) (HInL )y, *ink
= A 70 Preliminary ' a j:E !
0 2 4 6 8 10 12 14 16 18 20 . | v
pT(GeWc) 12 ],
10— ll'u ¥
< > p— 1 O 1 O GeVZ /fm j: l". = 26
2_ \ ; < lo
R 'k'\i"ﬁ"".'(' 1520 25 a0

ghat

KO Scicnce BROOKARIEN PH “ENIX 1524

PARTMENT OF ENERGY



A
2

<

n

. reaction plane probes details of theory

RAA
s 2

3<p;<35GeV/c

PHENIX nucl-ex/0611007

(submitted to Phys. Rev. C.)
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by L. = distance from
edge to center of
participants calculated

v in Glauber model

>
X

III|III|III|III|III|III|III|I
5 res

Little/no energy loss for L, < 2 fm

R, 4 1s absolute, v, is relative so no hint of this in v, measurements. This result also
suggests that v, for p;.> 2GeV/c is due to anisotropic energy loss not flow.

V&6 Office of BROOKHEAEN
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The biggest result at QM2006

QM2005
ptp dir. y reference is pQCD Au+Au Vs = 200 GeV
q PR AL A ot oo e central collisions
< 10k 4 s primoary
: H Su paren enrgy s ey 200 | | 19 PHENIX preliminary

02746 8 0 12 14 16 8 2098

|I|||II|I|I||I|.||I“|I-|I|.||I||I|I

p;(GeV/c)
QM2006 T —
dir y reference is run 5 msmt. Cotinureieds ““' Il ..
gl L | P l i i

T = RY ' —
IfR*, ,=RY, ,conceptof "o 2z 4 & 8 R TR N p11'{%eWci‘;a
energy loss changes: perhaps
no effect for p+> 20 GeV/c
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Suppressed direct y yield in Au+Au = initial conditions

7

Au+Au results point to need for structure function ratios cut on centrality

1 d*oy|s/dpt dy,  (Foaler)ls

Raa =

AfA; d2om/dprdy, — \ApFy(ar)

Direct Photon Au+Au\(s, = 200GeV, 0-10%

2r
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100 X,
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Few attempts so far for structure
function measurements or theory as a
function of impact parameter:

« E665, ZPC 65, 225 (1995)
* Li and Wang, PLB 527, 85 (2002)
* Klein and Vogt PRL 91, 142301 (2003)

* Emel’'yanov, et al. PRC 61, 044904
(2000) and references therein.

Experimental needs: RHIC p+A, eRHIC

Office of BROOKHELUEN
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A¢ correlations: “shoulder” persists to low p+

0.2 < Pt P1, < 0.4 GBV/C; |AT]| < 0.1

—

0.1

i m;i 200 GeV Au+Au. Erlellswr:lr?;ry Similar struc_ture
3 0-5% Central seen also in
é ;ﬁjr 62.4 GeV
g “C y l Au+Au data
-=Et - r‘:-
= 1_u1:— ‘*j'
§ ottt
= kB t
: Mgyt g
0.89 — ‘H’ ‘I“ -t
- Jr.H—
030 + nucl-ex/0701062
o0 a0 8080100 120 140 760180
A o [dedrees]
—~——
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Muon Piston Calorimeter (MPC): 7° Ay at high x¢
p™+p — 0 + X at Vs=62.4 GeV

« [ PHENIX Preliminary
| 20% polarization uncertainty on A, scale PLB 603,173 (2004)
0.15|— 10% energy calibration uncertainty on x scale 08 " R
| ¢3.0<n<4.0 n=33
06 T ag -
0.1 } ]
B ' 2 \\ ]
ﬂ.ﬂﬁ— qq+qq +...
| *i o b 00 v v
B 30 4OE.E [GEV]SOI . 60
- process contribution to
n l * ‘py) = 0.560.67 0.84 0.98 0
u T T y n - 3.3
- 1 Vs = 200 GeV
_.u_ﬂs,_ L v by o b by oy by by
-0.6 -0.4 -0.2 0 0.2 0.4 0.6

Xg

sLarge asymmetries at forward x. — possible valence quark effect?
*Xg, Prs Vs, and n dependence provide quantitative tests for theories

/&>, Office of  BROOKHEUEN 2 20/ 24
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Hadron Blind Detector concept for e ID: =0 Dalitz rejection

RB, < 50 tracks, electrons, gain ~5000, EN3+WN3
=] l | | | | G E M
g | .
> | Electrons matched to EN3 and WN3 i : L StaCkS
Hadrons matched to EN3 and WN3 n . o ; ' \ /
100 | e S ] : s %
BOH- I B —
0 1 rl rdln n i—l—l‘l—-l C F4

0 100 200 300 400 500
ADC counts gaS VOIUme

Windowless CF, Cerenkov detector
Csl reflective photocathode
Triple GEM with pad readout
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PHENIX Upgrades VTX, FVTX and NCC alone and

combination make the following
measurements possible:

v Heavy quark behavior (c, b
s & quark characteristics in dense
i medium)

_ v Charmonium spectroscopy (J/v,
% & V', %cand Y)

| Kistenev | v Gluon spin structure (AG/G)
p— : | etal through y-jet correlations

v Transversity

. & v' A-, p-, x-dependence of parton
Pak | structure of nuclei

| Sukhanov geElE v" Gluon saturation, color glass
- ] condensate at low x

\/

central region
of PHENIX




Issue: the growing Ops burden

 PHENIX in its prime, but needs steady maintenance to sustain optimal
performance.
- Many factors tend to increase burden on BNL group
v Plethora of “smaller” tasks result in inevitable calls on BNL group

v Increased size and complexity of data sets require additional efforts from DAQ,
Trigger, ONCS and Data Production groups. These tasks each contain a large
BNL component.

v" New detectors require BNL effort to integrate. Work falls to the home team.
v Policy changes increase workload (e.g., cybersecurity)
* Incremental increases in responsibilities could be dealt with under a

constant effort budget, however flat-flat budgets result in pressure on
research activities of the group.

v officially 50% Ops : 50% Research in recent past.

» now in 2007 officially 60% Ops: 40% Research
v “flat-flat” budgets for five years — fairly steady decline in research size of group
v’ past reviews have recommended increasing staff

| 7 Offi f
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Summary

- PHENIX is operating very well and producing
extremely interesting physics results in a timely
manner

- The BNL/PHENIX group is very productive, has
accomplished a lot, and is crucial both to the
operation of PHENIX and to the analyses leading to
its highly-cited physics output

» The main issue we face is the continued growth in

the fraction of the group’s effort that is devoted to
PHENIX operations

» Modest additional support would significantly
iIncrease the research productivity of the group

Office of —\,———
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Additional
Information
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PHENIX-BNL/PHENIX publications-I/V

7

us.

Number Title Preparation/Analysis Internal Review
79 "Quantitative Constraints on Hot Nuclear | Nagle(Colorado)
Matter Opacity from Semi-Inclusive Single | Tannenbaum, Buesching,
Pion Suppression in Au+Au Collisions at Isobe
sqrt(s_NN) = 200 GeV"
78 "Cold Nuclear Matter Effects on J/Psias | Wysocki(Colorado) Akiba,
Constrainted by Deuteron-Gold Bickley, Granier de
Measurements at sqrt(s_NN) = 200 GeV" Cassagnac, Leitch, Nagle,
Pereira, Xie
77 "Centrality dependence of Heavy Quark Dion (SB), Kajihara (CNS),
Energy loss and flow in Au+Au collisions Akiba, Averbeck, Sakai,
at sqgrt(s_NN)=200 GeV" Esumi, Zajc
76 "Three-Dimensional two-pion source Chung (SB), Homma,
image from Au+Au collisions at sqrt_s = Enokizono, Lacey
200 AGeV"
75 "Enhancement of the dielectron Toia (SB), Dahms, Drees, Rosati (ISU), Grau,
continuum in sqr{s_NN} = 200 GeV Hemmick, Tserruya Shigaki
Au+Au collisions" arXiv:0706.3034
Red italic bold means BNL/PHENIX Group major involvement
~—
Office of \//
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PHENIX-BNL/PHENIX publications-11/V

Number Title Preparation /Analysis Internal Review
74 "Transverse momentum and centrality | Jia (BNL-HIRG/SB), Frantz, | Lajoie (ISU),
dependence of dihadron correlations in | Lacey, Stankus, Zhang Sickles, Nystrand
Au+Au collisions at sqrt(s_NN)=200
GeV: Jet-quenching and the response
of partonic matter”
arXiv:0705.3238 [nucl-ex]
73 "Elliptic flow of phi meson and deuteron | Taranenko (SB), Masui, Fraenkel (WI),
in Au+Au collisions at Esumi, Lacey Sorensen, Takagui
$\sqrt{s_{NN}}=200$ GeV”
nucl-ex/0703024
72 "Correlated Production of p and p*bar Sickles (BNL), Holzmann, Rosati (ISU),
in Au+Au Collisions at sqrt(s_NN) = 200 | Masui, Velkovska Kunde, Rak
GeV”
Phys. Lett. B 649 (2007) 359-369
71 "J/psi Production in Cu+Cu Collisions at | Frawley (FSU), Silvermyr
sqrt(s_NN) = 200 GeV" (ORNL), Akiba, Das, Xie,
Oda, Bickley, Cianciolo,
Fleuret, Glenn,
Rakotozafindrabe
70 "Scaling Properties of Multiplicity Mitchell (BNL),
Fluctuations in Au+Au and Cu+Cu Tannenbaum, Homma,
Collisions at Sqrt(SNN)=62 and 200 Nakamura, Armendariz
GeV"
—N,__\
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us.

PHENIX-BNL/PHENIX publications-I1/V

Number | Title Preparation/Analysis | Internal Review

69 "J/psi Production in p+p Collisions at Bickley (Colorado), Xie Makdisi (BNL-CAD),
sqrt(s) = 200 GeV” (BNL-Spin) Akiba, Sakaguchi, Vale
PRL 98, 232002(2007) Frawley, Leitch, Nagle,

Pereira da Costa,
Silvermyr,

68 "J/psi Production in Au+Au Collisions at Gunji (CNS), Pereira da Greene (Vanderbilt),
sqrt(s_NN) = 200 GeV” Costa (Saclay), Akiba, Milov, O'Brien
PRL 98, 232301 (2007) Atomssa, Lebedev, da

Silva, Xie, Bickley, Brooks,
Cianciolo, Glenn, Nagle

67 "System Size and Energy Dependence Constantin (LANL), Ravinovich (W1),
of Jet-Induced Hadron Pair Correlation Holzmann, Jacak, Lajoie, Pak, V.Riabov
Shapes in Relativistic Nuclear Collisions” | McCumber
PRL 98, 232302 (2007)

66 "Energy Loss and Flow of Heavy Quarks | Averbeck (SB), Akiba, Maguire (Vanderbilt),
in Au+Au Collisions at sqrt(s_NN) = 200 | Dion, Kajihara, Sakai Haggerty, Ozawa
GeV”

PRL 98, 172301 (2007)

65 "Measurement of high-p_T Single Akiba (RIKEN), Averbeck, Peng (UIUC),
Electrons from Heavy-Flavor Decays in Dion, Kajihara, Themann Bazilevsky, Homma
p+p Collisions at sqrt(s) = 200 GeV” PRL
97, 252002 (2006) .
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PHENIX-BNL/PHENIX publications-I1V/V

Number | Title Preparation/Analysis | Internal Review

64 "Production of omega meson at Large V.Riabov (PNPI), David (BNL),
Transverse Momenta in p+p and d+Au Cianciolo, Milov, Y.Riabov | Shigaki, Fung
Collisions at sqrt(s_NN)=200 GeV"

PRC 75 051902(R) (2007)

63 "Inclusive cross section and double Bazilevsky (BNL-spin), Barish(UCR), Barnes,
helicity asymmetry for pi*0 production in | Boyle, Bunce, Pate
p+p collisions at sqrt(s)=200 GeV: Deshpande, Fukao, Saito
Implications for the polarized gluon
distribution in the proton”
arXiv:0704.3599

62 "Scaling properties of azimuthal Taranenko (SB), Issah, Winter (Columbia),
anisotropy in Au+Au and Cu+Cu Lacey, Masui, Esumi, Durum, Taketani
collisions at $\sqrt{s_{NN}}=200$ GeV" Csanad
PRL 98, 162301 (2007)

61 "Measurement of density correlations in Nakamura (Hiroshima), Stankus (ORNL),
pseudorapidity via charged particle Homma, Mitchell, Chujo, Toia
multiplicity fluctuations in Au+Au Tannenbaum
collisions at $\sqrt{s_{NN}}=200$ GeV"
arXiv:0704.2894v1

60 "Measurement of Direct Photon Okada (RBRC), Akiba, Roche (Clermont),
Production in p+p collisions at sqrt(s) = Buesching, Bunce, Palounek, Y.Riabov

| 200 GeV” PRL98, 012002 (2007) Reygers, Zaudtke Y
P> =5 Office of 3/,
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PHENIX-BNL/PHENIX publications-V

Number | Title Preparation/Analysis Internal Review

58 "Azimuthal Angle Correlations for Zhang (ORNL), Cianciolo, Heffner (LLNL),
Rapidity Separated Hadron Pairs in Nagle, Sickles Granier de Cassagnac,
d+Au Collisions at sqrt(s_NN) = 200 Wang
GeV” PRL96, 222301 (2006)

54 "A Detailed Study of High-pT Neutral Frantz (Columbia/SB), Granier de Cassagnac
Pion Suppression and Azimuthal Cole, d'Enterria, Klein- (X), Ster, Younus
Anisotropy in Au+Au Collisions at Boesing, Mioduszewski,
sqrt(s_NN) = 200 GeV" Tannenbaum
nucl-ex/0611007

32 "Modifications to Di-Jet Hadron Pair Stankus (ORNL), Ravinovich (WIS),
Correlations in Au+Au Collisions at Holzmann, Rak, Gonin, V.Riabov
sqrt(s_NN) = 200 GeV” Constantin, Jacak, Cole
PRL 97, 052301 (2006)

30 "Nuclear Effects on Hadron Production in | Matathias (SB), Devismes, | Newby (UT), Hill,
d+Au and p+p Collisions at Hemmick, Jacak, Pereira
sqrt(s_NN)=200 GeV" Velkovska
PRC 74, 024904 (2006)

29 "Jet Properties from Di-Hadron Rak(ISU), Ajitanand, Kinney(Colorado)
Correlations in p+p Collisions at \sqrt{s} Constantin, Jacak, Klein-Bosing, Okada
= 200 GeV" Tannenbaum, Fields
PRD 74, 072002 (2006)
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Detecting electrons means
detecting all particles: PHENIX=BNL/PHENIX

PHENIX Electromagnetic calorimeter Vs=200GeV

+ + B

WE P M eharga e

- [ w -

charge * momentum -1 (GeV/c)'1

P
L

0 10 20 30 40 50
time-of-flight difference from electron (ns)

kS

10 - R St £ PHENIX High Resolution TOF

b os a8 13 M6 s 2 3d (0w Awme-xorcer [
EMC Energy / Momentum %4} ¥ - :

- ElectroMagnetic Calorimeter measures Energy of photons and electrons § + ot ]
» reconstructs 7t° from 2 photons. Measures decent Time of Flight g‘ L R a "

* hadrons deposit Minimum lonization, or higher if they interact °2r e .

» For electron ID require RICH (cerenkov) and matching energy in EMCal a K P .

* Electron and photon energy can be matched to < 1%--No nonlinearity problem F . EL

« momentum +TOF=charged particle ID O ]

* High Resolution TOF completes the picture giving excellent charged hadron PID 1T BT Bimeof FightIns]
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CCRS: Discovery of direct e*~10“z* at ISR

I TTT

-
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VS =235 GeVY ¥sS =306 Oev VS = 448 GeV VS =527 GeV VS =624 GeV
10-%2 —
C
> -33 -~ ﬁ
K 10 = - \
“‘g 10_347 + . - I i‘
= ~ -
b —
g3 T F |} ' ¢ \I |
W
s ' CCRS PLB53(1974)212
" | Data points (e*+e)/2 NPB113(1976)189

[ N [ IR RO RSN llllirlling
4

Lines 104 (m™+m)/2 3 1 2 3 1 2 3 1 2 3
p; {GeVic)

-

These direct e* are due to semi-leptonic decay of charm
particles not discovered until 1976, 2 year later: Hinchliffe
and Llewellyn-Smith NPB114(1976)45
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QM2006-Direct e* in Au+Au: a theoretical crisis
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BNL/PHENIX group does not play a leadership role on these
analyses at present; but we designed the detector based on our ISR
experience so that they could be done. Same for J/'V—e* e
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p+p collisions at RHIC: =° production

SVE — — %F 'S
10 PHEENIX % m;_'b,. s 70 > 10% ° ° from p+p at \s=62 GeV,
2 - S | % . - @ . PHENIX Preliminary
S 4Le 2k o (tt4m)/2 Q 1
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“§'10" gl N € 10l (by W.Vogelsang)
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B 402 S F . w B =p_/2 2
‘:"3 10 m10'3:r \ - %10_2:€ u pT ’pT' p
=10° oo 5 .F
w 104k ,Q e 10°3E PH%?EN'X
-4 i o =
10 10° B bbbl T X -
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a :l 11 I L1l I 111 ] 111 I L 11 l 1 11 | 111 I 111 ] 111 I L1l O 6 __
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0O 2 4 6 8 10 12 14 16 18 20 0 2 4
V.
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arXiv:0704.3599v1 [hep-ex] from BNL-SPIN Group
—v\
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ISR 7° vs RHIC p-p = RHIC pp vs AuAu

BN ‘I,PHENIX oy 1200 Cev l I ? 70 are suppressed in Au+Au eg 200 GeV
o V8= e —
10-1 v PHENIX n° Vs=62.4 GeV = G - ; L B B S
WCCOR n° Vs=62.4 GeV—>1.033p; — > 10 o —
10-2 — 8 o R O P4p x Tpa(0-10%)
- p-p = ~ - ¢ _ ® Au+Au 0-10% 7
3 3) 1L |
10-3 * = = 10 *o ]
= > ® o0
x —_ Z|T - L 1] ~
¥ 1o = %ola 0O
E = = O 10_3 [ 7, -
2 10-5 =¥ = - 3 o “eo -
E. hd * % zm - ..Q()ﬁ ]
¥ — -5 | e 0O _
EI 10—-8 ¥¥ “ . - Q_|_1 0°rC _—— % ) .
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> 1077 Y i: ] N , - vo ]
N * . 107" [ | nucl-ex/os11007 ¢
10— 8 ¥ '.'. — subm. PRC ]
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“10 L. ev/C
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-1t L L 111 | L1
0.1
Xy=2py/Vs
0 invariant cross section in p-p at Vs=200 GeV is a pure
power law for p; > 3 GeV/c, n=8.10+0.05. New 62.4 GeV TN
measurement agrees with CCOR shifted up in p; by 3.3% PH--ENIX 36/ 24




PHENIX direct-y v, QM2006

centrality 00-92 %
s 050 o directphotonv,

0.4— o proton v,

0.3 v,

02

01—

.oi
04—
02
03[
.0_4%— PHENIX preliminary
R R S S S A T

P; [GeVic]

Theoretical prediction of photon generation in the medium via the partonic reaction g+g -->
v +q predicts opposite v2 for y from hadrons. Not seen to within errors. Needs big
improvement. A factor of ~3 reduction in the errors should be achieved in Au+Au run7: 3x
Lums increase together with a new higher resolution reaction plane detector

| 7 Office of —Y\
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Direct y with respect to the reaction plane

Turbide, Gale & Fries, PRL 96 (2006) 032303 predict that if jet(parton)
suppression 1s due to g+q-->g+q (+g) in the medium then the reaction
g+q--> y+q should create a source of direct photons proportional to the
distance traversed through the medium-fewer on the mid-plane more
vertical, the opposite of t° and other hadronic jet fragments
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Ed’o/dp’ [pb GeV e

Direct-y Measurements at QM2006
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For Au+Au min bias direct y Ry, is simple: given by the
Structure function Ratio

Au+Au minimum bias at mid-rapidity Eskola,Kolhinen,Ruuskanen

Nucl. Phys. B535(1998)351
d’o;"/dprdy, _ ( Faa(zr) = ga(zr) el Py BRI

R
AL AA d%om [dpydy, ~ \AFy(zr) ~ Agy(r)

| Direct Photon Au+Au\[s,,, = 200GeV, min. bias | Eskola et al. NPAG696 (2001) 729
Rl 12 gluons in Pb / gluons in p

E prelin‘lil‘lary 1.3 1 |IIIIII| | IIIIIII| 1 IIIIIII| 1 IIIIIII| T TTTT

LHC

m -OE...I...I...I...I...I...I...I...I...I... ' |i|||||||i||||||||||:|||||||:|||||||||:||:||||||X
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100x; 1 N

Do the structure function ratios actually drop
by ~20% from x=0.1 to x=0.2?
—v\
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o In p-p dAu 3 body decays

S. 5. ADLER et al. PHYSICAL REVIEW C 75, 051902(R) (2007)
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p correlations

away side (xg)distribution does not measure the fragmentation
function® It measures the ratio of p; of away jet to trigger jet

* contradicts Feynman, Field and Fox, Nucl. Phys. B128(1977)1-65
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n is the power of invariant p,, spectrum

QuickTime™ and a
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are needed to see this picture.
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Near side and away side correlations the same for
meson and baryon triggers (AuAu)

> p triggers, p partners p triggers, p partners
SR S vk PHENIX PLB 649 (2007) 359-369
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p+ Evolution of the Jet Shape

medium?
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Au+Au Centrality-Dependent Multiplicity Distributions
200 GeV Au+Au 62.4 GeV Au+Au
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Multiplicity distributions are scaled horizontally to
N/<N.>. They are scaled vertically in order of
decreasing centrality.

Next step after arXiv:0704.2894 subm. PRC




Multiplicity Fluctuations: Universal Scaling?

G// Grand Canonical Ensemble
/NBD A

All points are scaled to match the 200 GeV
Au+Au data curve to illustrate the scaling.
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e-by-e <p> Fluctuations vs. Centrality

Above N,,~30, the data can be described by a power law in N
independent of the p; range down to 0.2<p;<0.5 GeV/c:
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11 l Nose Cone Calorimeter
|

Tungsten-Silicon Calorimeter
«Combination EM and Hadronic section

10 GeV
Includes both preshower and shower max |
sections to optimize n° identification ~p electron ;
«Smallest practical Moliere radius needed due
to location 40 cm from PHENIX IP
«Covers 2n in azimuth and 1.0 <1 < 3.0
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Run/ HBD status

Where was problem with the HV protection circuit that was used with
the HBD that resulted in damage to many of the GEM detectors
Inside. These was purely an electrical problem and it was determined
that the photocathode quantum efficiency was not affected.

The West HBD was taken out during the run and is currently under
repair. The East detector will be removed for repair during the
summer shutdown. New GEMs are being produced at CERN, framed

In Israel and shipped to the Stony Brook where both detectors will be
refurbished.

Several other modifications will also be implemented during the
refurbishing, including installation of a reliable HV protection system
and internal detector modifications to reduce the sensitivity of the
photocathode to scintillation light produced in the radiator gas.

Data from a limited part of HBD (about 1/2 of the full detector) is
being analyzed and should produce some preliminafy results.
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The Image plane
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+» Start with a GEM

HV < Put a photocathode on top

*» Electron from Cherenkov light
goes into the hole and multiplies

— =+ Use more GEMSs for larger signal

** Pick up the signal on pads

“* And why is it Hadron Blind?

“* Mesh with a reverse bias drifts
lonization away from
multiplication area

+» Sensitive to UV and blind to

traversing ionizing particles
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The design.

- -- - Made of 2 units with R~60cm,
the volume is filled with CF,

. magnetic field is turned off
Electrons emit Cherenkov light
\’ Cherenkov light is registered by 12
(L photo-detectors in each unit

Signal is read out by 94 pads in each
unit, pad size ~ size of a circle

Accumulating ~36 photoelectrons from
each primary electron, while most other
- ----_______operational RICHes have ~15 or less.

A

High statistics
allows to separate
2 close electrons
even if their signals
overlay!

‘\\f/

mber of photoelectrons
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