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Outline

e PHENIX Detector and Performance

e Demonstration of Low Energy Capabilities and Plans
with Current Measurements

e Contribution of Upgrades
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The PHENIX Detector 2006
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Current PHENIX Datasets

O
O

22.4 GeV
62.4 GeV
130 GeV
200 GeV

‘Run 1-3

CuCu 200GeV
CuCu 62.4GeV
CuCu 22GeV
p-p 200GeV

Run 4 - 5 'Run2-6

1.08 Billion Events
630 Million Events

48 Million Events
6.8 Billion Events

157TB on tape

42TB on tape

3TB on tape
286TB on tape

ORun 6

Advances in data logging and
the implementation of “multi-
event buffering” increased
our Event rate dramatically in
Runs 4 and 5

488 TB on tape for Run 5
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Centrality Determination: <25 GeV

» At low beam energy, the
BBC acceptance can cover
spectator nucleons,
affecting the linearity of the
response.

e For 22.5 GeV Cu+Cu, pad
chamber 1 is used for the
centrality determination.

* Only 4 centrality bins (O-
10%, 10-30%, 30-60%, and
60-88% are defined.

» Using PC1 can introduce
autocorrelations into some
measurements.

* A new centrality detector
would be very useful for
PHENIX at low energies.

=
- 6
Q
@
o
4
2

o
-—F

Jeffery T. Mitchell — Future Prospects in QCD at High Energy — BNL — 7/21/06

10
CMS Energy




Measurement: E -, Multiplicity
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Phys. Rev. C 71, 034908 (2005)

“Classical’” Shape: Peak, Valley, Edge.

BEHOLD THE LOW Top centrality classes are shown
ENERGY PHENIX DATA... individually.
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Measurement: E -, Multiplicity
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Consistent behavior for E and N, Phys. Rev. C 71, 034908 (2005)

Both increase with energy
Both show a steady rise from peripheral to central collisions
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Measurement: <E >/<N,>
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The ratio <E >/<N_,> increases by
~20% from 19.6 GeV to 200 GeV and

il stays the same between 200 GeV

and 130 GeV
Consistent with the average
particle momentum increase
between those two energies.

The ratio <E >/<N_,> IS

il independent of centrality

Since trigger and centrality related
uncertainties cancel out, the
flatness of the curves is precise.

Phys. Rev. C 71, 034908 (2005)
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Measurement: Charged Hadron Yields
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Measurement: Charged Hadron Spectra
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Charged hadron identification in PHENIX

PHENIX EmCal (PbSc)

PHENIX High Resolution TOF
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Measurement: p; spectra for pions
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Measurement: p; spectra for kaons

Cu+Cu— K" +X @ \[syy = 22.5 GeV

Cu+Cu— K" +X @ \[syy = 62.4 GeV
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Measurement: p; spectra for protons

Cu+Cu— p+tX @ \[syy = 22.5 GeV
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Measurement: p; spectra for antiprotons

Cu+Cu— p+X @ \syy = 22.5 GeV

Cu+Cu — p+tX @ \syy = 62.4 GeV
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Measurement: TF/T[+, K-/K* vs. p

2 (a) /" (Central 0-10%)

L N L o e
.6 Cu+Cu
E PHENIX Preliminary

Syn = 62.4 GeV

_:_ Cu+Cu \sy

+ (b) m/n* (peripheral 60
T e R

= 62.4 GeV

""““***##ﬂm

B% )‘

I N R N T3

3)

p; [GeVic]

R
05 1 15 2 25 3

p; [GeVic]

1.6
1.4}
1.2}
1
0.8-
0.6
0.4}

0.2, (c) K K (Central 0-10%)

Cu+Cu \sy, = 62.4 GeV

#0048 3,

iéii*&

N IS I I e o e e
T Cu+Cuys,,

RS SN
=62.4 GeV .

ﬁij§§§§§§*+% }

h

;*(d) K/K* (perlpheral 60-88%r

d L

051

15y

051152253

p; [GeVic]

[GeWc]

exN l<<j

FOPI (S1S)

E895 (AGS)

E877 (AGS)
NA49 (SPS)
BRAHMS (RHIC)
STAR (RHIC)
PHENIX (RHIC)

I"‘i o 0

102

Sy [GeV]

R L B e e A
.6 Cu+Cu
F PHENIX Preliminary

-2F (a) it (Cemralo -10%

Sy = 22.5 GeV

.-.'.Qiiiiii

i Hﬁﬁ ‘

F cu+cCu

:— (b) wfnt (perlp

Sy = 22.5 GeV

60-1 00"/@

1.8—

05

i5 758

3

p; [GeVic]

T ”2" 253

p; [GeVic]

1.6
1.4f
1.2}
1
0.8f
0.6}
0.4
0.2

Cu+Cu \ISNN =225 GeV

i
¢ §§§§§§{

*ﬁﬂﬁ

Hc) KI/K* (Central o 10%)

e
£ Cu+Cuysy,, =225

Hd) KIK” e

pfferal 60- 00%]

d\\

I
05 1

15225 3]

p; [GeVic]

1 N N
2 25 3
p; [GeVic]

Lol
05 1

-
T

K7K* (y=0)

E866 (AGS)
NA44 (SPS)

NA4Y (SPS)
BRAHMS (RHIC)
STAR (RHIC)
PHENIX (RHIC)

102

Sy [GeV]




Measurement: p/1t Ratios
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Measurement: pbar/p ratio vs. p-
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Measurement: R,, for pions

g R I R I I I g 52“"|""|H"|""|""|III T
@ 455 1t cutCuvsg=225Gev (0-10%) 1 & 45F g c = 10%) :
c NN = 22. -10%) 3 T u+Cuysyy = 22.5 GeV (0-10%) 3 - p+p reference: global fit
4;‘ PHENIX Preliminary E 4;‘ PHENIX Preliminary E of pion data at Vs ~23 GeV
3.5 3 3.5 3 (D. d’Enterria).
3 ER
2.55 . = 2.55 s
22_ + —i 22— » _i
150 $o {' ; 150 ; E
1:.:.;._..;.:._.:._.:.;.._.;.._.;. .... ..jé T el | SR - 1: TN + ............ -3
Frmnn R ;‘... .................................... = e . .....jéé S Sl IS e ]
il ] i il i
055“..'..:.....|H..|....|‘...|... 055“..'.':......|H..|....|‘...|... - Error bars: statistical error for
0 05 1 15 2 25 3 35 0 05 1 1.5 2 25 3 3.5 RSO oleir]
p; [GeVic] p; [GeVic] - Gray boxes:
5 5 1) sys. error for p+p
g E""I""I""\""I""I""I""E é E“"I""I“"I""I""I""\""E reference
o 4'5§ T CutCu\Sy, =624 Gev (0-10%) 7 & 4 5_ T Cu+Cu \Syy = 62.4 GeV (0-10%) 2) sys. error for Cu+Cu
4;_ PHENIX Preliminary E 4? PHENIX Preliminary E spectra.
3.5 = 3.5F = - Lines: N error (10.)
3 ER
2.5 = 2,50 E
2F ¢ = 2F =
1 55_ 8 E 1 55_ E * p+p reference: global fit of
TE et 5 3 E D ] pion data at Vs ~62 GeV.
e o0 izl - st qavee e e B = * nucl-ex/ nucl-ex/0411049,
0.55_ ........... —f 0 52— ..ll........ * —f D. d’Enterria.
:I 111 | 1111 | | | ‘ 1111 | 1111 | | | 111 |: :\ L1 1 | 1111 | I I | | 1111 | L1 11 | 1111 ‘ 111 |:
0 05 1 15 2 25 3 35 0 05 1 15 2 25 3 35
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Measurement: R,, for kaons
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Measurement: p,Tt Ry,

PHENIX Preliminary

Cu+Cu\[Syy, = 22.5 GeV (0-10%) |

PHENIX Preliminary
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Measurement: 1° p; Spectra

New Run4 Data Cu+Cu 200 GeV

=" by spectia 2.2 B sampled

A # min. bias x2
»  PHENIX preliminary » [,_'m.a,;,'“%-w
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Measurement: T° p; Spectra

e Go near SPS of il
. L ' ' ' I ' ' ' 10-20% x 1.E-02
Energies $ 0L § e
= i ® ® 30-40% x 1.E-04
® p+p data at 21.7 — 5, il & o ® 40-50% x 1.E-05
23 GeV %:,_ il . *« @ o-eo%mE-ae_

= 107 | : s o P
e Use of 3 f . - 3
parameterization MIESTCES g ® E ' y
as reference ™ F * . t 3
e 3 days of RHIC 107° F . é -
Runs - b
6.8M E t ft 102 | PHENIX Preliminary, Cu+Cu,\s = 22.4 GeV, PbSc —

® 0. vents alter L

quality cuts 0 2 4 6

e Centrality via PC1 ™ p. (GeV/c)
multiplicity
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Measurement: T® R,

| | | | | ] I
- PHENIX Preliminary

PHENIX {PbG) Cu+Cu 0-10% @ 22.4 GeV
WASS (LEDA) Pb+Pb 2447% @ 17.2 CeV

5

LL 1.1 IllllllIlIlIllIIIll

Similar N (WA98 : 132, PHENIX: 140)

part

same behaviour
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Measurement: T° R,

Suppression at p, = 4 GeVic:
Pb+Pb — n%X 0-79% central [WA98]
& Pb+Au - nt+X 0-5% central [CERES]
S+Au — n°+X 0-8% central [WASO]
Au+Au - 12+ X 0-10% central [PHENIX]

4 GeV/c)
N

Cu+Cu @ 22.4 GeV

consistent with SPS
(Note: different system size)

X.N.Wang jet quenching:
Non-Abelian energy loss:A EJAE, = 94

"Non-QCD"energy loss A E;=A E,

I]Illil'IilIIIIIIlIIIIIIIIIIIIII!III!IIIIII

20 40 60 80 100 120 140 160 180 200 220
s w (GeV)
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Transverse kinetic energy scaling works for

4 ©*+ " (PHENIX)

» 7% (PHENIX)

& K+ K (PHENIX)
Kg (STAR)

2 ¢ (STAR)

T

r
&

O p + p (PHENIX
A+ (STAR)
=+ (STAR)
d (PHENIX)

| Ll
3 % ;}
FTT ; 4
e S % # .
TR, +

PHENIX preliminary

4

KE; (GeV)

a large selection of particles

Supports the idea that all particles originate

from a common flow field
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Measurement: v,

200 GeV Au+Au
' [

0.06 F
0.04 f
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charged particles, 1y |<0.1

it
T
I l. & - : - m B
 #
i = |- !!i
I! ]
[ ] '] i
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O — EOS
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é O — Na42, pions
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Measurement: v,

200 GeV Au+Au

® m*+m (PHENIX) = p+p (PHENIX)
m K'+K (PHENIX) O A+I_+[STAR‘_I
[] =+E (STAR)

K3 (STAR)

v,/n,

¢ PHENIX preliminary |

KE,/n, (GeV)

|::.r:"nq (GeVic)

Observation of scaling of v, with quark
kinetic energy could be used as input for

recombination models

Scaling holds over
the whole range of KE

v,"(KE; ) = nv,?(KE; /n)

KE-/n gives

Kinetic energy

per gquark, assuming
that each quark
carries equal fraction
of kinetic energy

of hadron
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Fluctuations and Critical Exponents

e A useful tool in the search for the QCD critical point is the
observation of critical behavior through fluctuations and
correlations.

Near a phase transition, thermodynamic quantities
(compressibility, heat capacity, correlation length) diverge.
The divergence follows a power-law behavior described by
a critical exponent. For example, yis the critical exponent
for compressibility and typically has a value of ~1.2:

e All systems should exhibit a universal behavior near the
phase transition. Experimentally, many fluids exhibit this
behavior.
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Example: Multiplicity Fluctuations

e In the Grand Canonical Ensemble, particle number (multiplicity)
fluctuations can be related to the compressibility:

7z V
'u p— 1 + 1 — kB—Tk
H ANBD A V !

e Again, the critical exponent for compressibility is represented by
the symbol y and is described by I T_T

= AC—)”

Ky Te

e This gives (A=constant, T=Temperature, V=volume)
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A Survey of Scaled

Variance, o4/

[ 200 GeV Au+Au | PH E N IX | 62 GeV Au+Au

« Inclusive charged hadron Preliminary....
fluctuations. B
© 0.2 < p; < Prmax GeV/C ! gz 2]
«These values are ; § 2]
corrected to remove the 1.8 818
contribution due to impact ' S1.6-
parameter (geometrical) 0 1.4_2 0
fluctuations and projected 100 1.2 100
to 2min azimuth. i 0
e The Poissonian (random) >k 02 3k
limit is 1.0. Prog [Gevie) ¥ PHENIX Prog [Govie) ¥
- . [ 62GeVCu+Cu |
e Large non-random [2wceveuwrcu Prelimin
fluctuations are observed :
that increase with p; and
decrease with centrality, o
although the p.- Ezzz
dependence is relatively 5, ] =
weak, unlike <p.> EYE
fluctuations. 3 21
183 50
1_5_5 60
1.4 70
1.2 g
4

pT.n‘lnx I'.-GEV:'CJ
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Measurement: Multiplicity Fluctuations

All species lie on a universal curve.

ksl " . . .
T 2& PHENIX Preliminary The curve is a power law.
il ; : : :
‘;-qﬂ-i _"r RO SESTUTUPTUOPOTRTOON SO ® 200 GeV AutAu Assuming that the temperature varies
T i@l B pGevauedn | WIth N paricipants @S
a L S b
2 I Y T ....... A 200 GeV CutCu T |:| N p
T +-. ...... ﬁ}{;flf.f“-bfu part

: : : The exponent vy is consistent with the
............... .................... ...................... Value Of [11_12] at the 95%
; : 5 confidence level over the following

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

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

anrtlnhmnm
Inclusive charged hadron multiplicity fluctuations.

All points extracted from a fit to a Negative Binom ial
Distribution.

All points are corrected to remove contributions du eto |  Ekdy B ---------- ---------- ----------
geometry fluctuations within a centrality bin. TR R T

All points are corrected for efficiency and occupan cy and e 1“;4 1;2 Lol “: S “'J,
N

projected to 2 mazimuthal acceptance.
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Measurement: Multiplicity Fluctuations

H_.

ey : 5

i PHENIX Preliminary
%ﬂr‘ .ZiZZZZZiﬁﬁiﬁﬁiﬁﬁiﬁﬁiﬁﬁiﬁﬁiﬁ:ii """"""""""" """""""""""
: | @ 200 GeVidikdn

o) T i 62 Gel Autdn

I:Izﬂi 'i """""""""" & 200 Gel CutCu

LG "R EEEEELRREE -. .. 62 Gel CutCa

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

I7 Gel’ Ph+Ph, NALD

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

anrtlnhmnts

NA49 data (17 GeV Pb+Pb) fall upon the same
universal curve!

All species lie on a universal curve.
The curve is a power law.

Assuming that the temperature varies
with N participants as.

T U N

The exponent yvaries as a function of
Nparic @nd p as shown below. All fits
pass a 90% confidence level x? test.

P
part

- .__._________'_______-i_-__ T =
1 _—#""'" ——— 'fﬂ_'“-f'-_:..'.'__:"" '%L_”“-‘:%H_ig_%"*aﬁ
|- & : L
il i
_- R
10 = B p=0.0001
C F=001
C =005
fo F=ar
B r=f2z
I F=0332 " BE
=5 p=0ET J.'
i p=il
LU L L L LIl L L L LLILL L L 1Ll L L LLLLLL L L L LLLLL L L LLLILL L L Ll
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Measurement: <p+> Fluctuations

Fluctuations in event-by-
event <p > are related to
temperature fluctuations in
the system. Hence, they
can probe the heat
capacity of the system.

Contributions due to hard
scattering should be much
reduced at low energy.

For constant volume, the
critical exponent for the
heat capacity, a, could be
extracted by varying

sqrt(s yn)-

Unfortunately, simulations
show that PHENIX
sensitivity to temperature
fluctuations is much
reduced at low energy due
to the small acceptance.

%, = (event-by-event p ; variance) — (inclusive p variance)/(mean
multiplicity per event) normalized by the inclusive mean p ;.

Random expectation, Z, =0.0.

200 Gel" Au+du, PHENTY
17 Gelf PE+Ph. CERES
12 Gel’ PB+FPb, CERES

8.8 Gel Ph+Ph, CERES

17 GeV Ph+Ph, N449

|
100

nartininants

When plotted in terms of the Z; variable, SPS and
RHIC data fall on a universal curve which can be
described by a power law function of N .
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PHENIX Detector

C3 4 e
) _-PC3 Central i
: o Magnet

Si Vertex Tracking Detector- Barrel (Pixel + Strips)
Si Vertex Endcap (mini-strips) Precision

vertex tracking

Forward Muon Trigger Detector High rate trigge VN "

Aerogel Cerenkov Counter Beam View
Multi-Gap Resistive Plate Chamber ToF
Hadron Blind Detector PID (k,1tp) to 10 GeV

Rejection of Dalitz/Conv. s, ~ PHENIX Detector

Central Magnet

Nose Cone Calorimeter

Muon Piston Calorimeter YTC coverage to very fwd ., _ I i
SMD/ | peEE - JE\.!1 I
I ’ -. J—IE}I\-'I\-"DiTr

Reaction Plane Detector P
Side View
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Extended PID: AGEL + TOF-W

e “An aerogel and time-of-flight system to provide complete
T/K/p separation for momenta up to ~10 GeV/c.”

e Project well underway Charge"mom v befa iny

e Aerogel completely installed
(first physics results now available)
e TOF-W (‘Time-Of-Flight-West’)
» Partial funding: J. Velkovska (Vanderbilt) OJI
» Prototypes tested in Run-5
» System to be installed in next shutdown

[Analog Timing {afte;ié.jf@awing,— no charge cut)

charge * mom (GeV/c)

Positive Pion Specira |

Negative Pion Specira |

ana_slat32 37sc
Entries 314

Analog y* {ndf 7.045/3
1.2<p=1.5 GeVic Constant 3754 £ 1541
w/ charge cut Mean  -0.03242 + 0.00382
Sigma 0.1096 + 0.0031

S,

QL

| O = byAerogel

-
T

X B H H B B
!—-)f( "l O o« by Aerogel

-
=]

4 ®  m* by nuchex/0307022 |1 = w by nucl-ex/0307022

LN, V2np dNidydpy,

VN, V2np, d*Nidydp,

, =
a L
T

n® by nuckex/0304022 1 by nucl-ex/0304022

3 (=}
2 L

=
a
-
-]

=
a
-
-]

Mo start timing resolution subtracted
= 2 4 G
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Reaction Plane
Det (RXNP)

«Scintillator paddles with lead converter at
1<|n|<3
*Measure reaction plane
sresolution better by factor 2
*Trigger counter for low energy
running, where n is reduced from
beam energ
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Hadron-Blind Detector (HBD heedd for rfectin

“A hadron-blind detector to detect
electrons from near the vertex.”

Dalitz rejection via opening angle
e |dentify electrons in field free region
e Veto electrons with partner

HBD: a novel detector concept:
windowless CF4 Cherenkov detector
50 cm radiator length
Csl reflective photocathode
Triple GEM with pad readout
reverse bias - hadron blind
2x135° in @and |n| < 0.45

Construction 2005-2006, Installation
In 2006 (4-6 weeks from now)

e Funding provided by DOE, NSF,
Weizmann, Stony Brook

e R&D completed

#4 ee f dm Pioakdey "

10 :
0 02 04 06 08 1 121416

2
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Silicon Tracker

e “A vertex detector to detect displaced vertices from the decay
of mesons containing charm or bottom quarks.”
e ~$3M committed by RIKEN

e MIE proposal submitted to DOE Aug-04:
o DOE Cost & Schedule review May, 2006 In|<1.2
» Total Project Cost = $4.6M @~ 21
e In President’s Budget for FY07 z[1*= 10cm

» Very active ongoing R&D program

Strip Detectors (80um x 3cm)at R ~10 & 14 cm
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Nosecone Calorimeter (NCC)

“A forward calorimeter to provide photon+jet 4 ‘

studies over a wide kinematic range.”

Forward physics with PHENIX
e Large acceptance calorimeter
e EM calorimeter ~42 X/X,

e hadronic section (1.6 A/Ay)
e Tungsten with Silicon readout

0.9<n<3.0
10 X
Acceptance of
Central Arms

Extended physics reach with NCC

e Extended A-A program
o high p; phenomena: ™ and y-jet Forward (Nosecone)
» X, — JIY +y (deconfinement) B Wi Calodmaters

e Small x-physics in p(d)-A

e Polarized proton physics
o AG(X) via y-jet

Status

e Submitted to DOE for FY08 funding start

e New expert groups join R&D |
(Moscow State, Czech groups) | f,:::,q:,:,::x ;,'::::,

e Construction FY08 — FY10 e
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re PHENIX Acceptance for Hard Probes

VIX & FVT

S e Y e e S e e B Y e e R R B Assssrsssss  sssssissase®

-3 -2 -1 0 1 2 3 rapidity

(i) ™ and direct y with combination of all electromagnetic calorimeters

(ii) heavy flavor with precision vertex tracking with silicon detectors
combine (i)&(ii) for jet tomography with y-jet

(iii) low mass dilepton measurements with HBD + PHENIX central arms
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Upgrade Schedule Scenario

Aerogel

RXNP

MPC

TOF.W

HBD

W - uTrigger

VTX-barrel

VTX-endcap

NCC

DAQ

R&D Phase Construction Phase  (O) Ready for Data
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Conclusions

There is much interest in a RHIC low energy scan program.

PHENIX is capable of producing high quality measurements
now and in the future on the wide variety of observables that
could be needed to isolate the QCD critical point.

PHENIX would benefit from a centrality detector designed
specifically for low energy running.

However, to cover all the bases, it would be nice to complete
the program with:

e Enough energy steps with sufficient statistics to map out any inflections
about the critical point.

e More than one species in order to investigate universal behavior and
critical exponents near the critical point.

e Companion p+p and/or d+Au data at each energy in order to reduce any
systematic errors in measuring baseline distributions — very important for
R, Measurements.

Estimated time for a 3o correlation function critical exponent
measurement (n): 18 days at 20 GeV
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dE,/dy(n) [GeV]

200

Recalculation between systems.

1 ] [ _ ]

100}

In C.M.S.:
At Mid-Rapidity: E ~m
dE./dy = 1.25 dE,dn

In Lab:

In C.M.S.:

dN./dy = 1.25 dN,dn
In Lab:

dN.,/dy = 1.04 dN,/dn

dm-/dy = 1.25 dE/dy
dE./dy = dE./dn

Recalculation parameters are “rather” independent on energy
A systematic error of 5% Is assigned to any recalcu lated value
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dE,/dn/(0.5N) [GeV]

Comparison to other SPS results.

LT e 4 T

- e PHENIX 19.6 GeV
= s ¥ NA49 recalc. 17.2 GeV
<, WA98 recalc. 17.2 GeV
recalculation error

0 100 200 300

Good agreement between PHENIX measurements at 19.6

dN_,/dn/(0.5N.)

N

—

e PHENIX 19.6 GeV
& NAS5SO recale. 17.2 GeV
= NA45 recalc. 17.2 GeV
>+ NA49 recalc. 17.2 GeV
@ WA98 recalc. 17.2 GeV
recalculation error

100 200 300

GeV and

SPS measurements at 17.2 GeV in both measured values

SPS spread of the data is larger than RHIC, but the

same averaging

should be possible to reduce the systematic errors.
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PHENIX Upgrades Physics Capabilities

upgrade critical for success
O upgrade significantly enhancements program

PHENIX Upgrades High T QCD

e+e- heavy jet quarkonia
flavor tomography

hadron blind detector (HBD)
vertex tracker (VTX)

K trigger
forward calorimeter (MPC)
forward Vertex tracker (FVTX)

forward calorimeter (NCC)

PHENIX upgrades designed for optimum
physics output with RHIC Il luminosity
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Measurement: Multiplicity Fluctuations

All species lie on a universal curve.

™ T ; ;

T | PHENIX Preliminary The curve is a power law.

n Do : :

%ﬁ' R Ol O Assuming that the temperature varies
S S S S WIth N participants 85

q

@

=

P
part

s = T ........ TR
-------- value of [1.1-1.2] at the 95%
: confidence level over the following

200 eV Ant+An
62 el Au+tAn
200 eV Cu+Hw

62 el Ca+Cn

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

17 GeV Ph+ph, NA49 UURRI e

anrtlnhmnts
Inclusive charged hadron multiplicity fluctuations. 10°
o

All points extracted from a fit to a Negative Binom ial
Distribution.

All points are corrected to remove contributions du e to 10° R ---------- ---------- ----------
geometry fluctuations within a centrality bin. TR R T

108 LR
All points are corrected for efficiency and occupan cy and e 1“;4 1;2 Lol “: S “'J,
N

projected to 2 mazimuthal acceptance.
Jeffery T. Mitchell — Future Prospects in QCD at High Energy — BNL — 7/21/06

parte



Measurement: <p+> Fluctuations

Fluctuations in event-by-
event <p > are related to

temperature fluctuations in
the system. Hence, they PHENIX and STAR differences

can probe the heat are likely due to acceptance

capacity of the system. %‘& iy\\% differences.

%, [%]

Contributions due to hard
scattering should be much

|
reduced at low energy. ﬁ%i %L ] ;

200 el Autdu, PHENTY

_ Pk
For constant volume, the i % 208 €% it A, TN

- B 130 GV _AurAu, STAR —
critical exponent for the [ | Bl 62 GeVAuedn STAR I*

. 20 Cel¥ Au+du STAR

heat capacity, a, could be 17 GoV PhoPh, CERES
. . i) 12 Gel’ Pb+Ph, CERES
extracted by varying S 5.8 Gl Po-Ph, CERES
Sqrt(s NN) — o 17 Gel’ PE+Ph, NASS

Unfortunately, simulations 0 100 200 300 400
show that PHENIX N
sensitivity to temperature

I ations is muck When plotted in the proper variable, SPS and RHIC
reduced at low energy due  data fall on a universal curve which can be described
to the small acceptance. by a power law function of N ;.

nAarticinants
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