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UIC it s The Road Ahead

o Bulk properties measurements at RHIC

New measurements and expanded
systematics

o Scaling with N, N, or & .4
o Simple Scaling Rules
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seenoe | OYStematic Studies
o Varied Cross-section
o RHIC input esp. hard collisions
Influence toward bulk
Energy — properties

Collision system (species) o Study dominating effect
N, OF fractional cross-section

o Experimental input o Probe range of x
. / o Relative enhancement of
Rapidity " baryons to mesons
Species o Path length and collective

System size/configuration —  effects

Do systematic studies paint a consistent picture of bulk particle production?
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o Multiplicity
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Elliptic Flow

o Similar systematic
dependencies as multiplicity

o Mid-rapidity:

V,lg 4 SCaling holds over a
broac range of collision
energy and system sizes

o mn dependence

V,lg 4 holds over large n
range

Extended longitudinal
scaling

Geometrical scaling with ¢,
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Directed Flow

o v, is found to scale with

collision energy, not e
- . - o/ . 0
collision species 'gz;— -t S o
, E e & _ Ei
Comparison of same Doop Fone, L Relative st
overlap geomet a0 St ————— 18
P9 Y E-_:_ ° 200 GeV Au+Au’ e 2
i i -at = 200 GeV Cu+Cu e 13
o Extgnded Io_ngltudlnal e P, R
scaling applies
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Elliptic Flow Fluctuations

arXiv:nucl-ex/0702036

o Large fluctuations in the
V2 Signal __Au+Au@20IOGeV | )

o
o
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o Geometrical Properties
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data:
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vicEE" | Summa ry

o Final distributions provide a consistent picture
of particle production driven by simple scaling
laws:

Energy, centrality factorization
Detailed initial geometrical configuration ()

o How do differential measurements compare
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p+ Distributions

Yield versus p+

vV {p}
Freeze-out properties
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Yield versus p;

o Mid-rapidity yields versus p
Factorization in energy and

QM2006
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Elliptic flow at mid-rapidity

PRL 98, 162301 (2007)

o Latest Results: - Oo0%  CusCu | ®:
15— [110-20% J—
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3 30-40°% j, L |\] -
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> [ s00 © :
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V,{p+}: universal scaling?
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o Latest Results:
Freeze-out properties

o Freeze-out temperature and
flow velocity follow a
common dependence with
number of charged particles
at mid-rapidity

o Mean-p; follow same trend

Similar dependence noted by PHENIX (JPS 2007)
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o Chemical freeze-out properties
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QM2006

o Latest Results:
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- | J
Cu+Cu at 200 and 62.4 GeV & I ]
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temperature, T, is observed ool
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p; Distributions Summary

o First differential measurements:
“Universal scaling” of elliptic flow versus p+
N, scaling of kinetic freeze-out properties
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Chemical properties

Strangeness production
Baryon enhancement
V{KE/n,y}
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Strangeness production — K*
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o Latest Results: : z
62.4 GeV Au+Au I RC— L
oo e }LT
o Charge “splitting” of K/m & st  d— % -------

as observed at SPS o L0 50 ewess
%’J %T\H u O @mf) SPS
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o Strangeness production — A
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QM2006
o Latest Results:
A scale reasonably o Femram
with N, for the same ~ ZZesst !
ener S opsL + +
gy ..%_. 0045;— + + %
o Enhanced strangeness u_n?,{_ % o CerCu2000m0 s o
production due to core of oost . o AwrARZIRIO eV A
core/corona model o2sp

More core per N, in

Cu+Cu collisions
Phys. Rev. Lett. 98, 152301 (2007)
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Recombination Model

nucl-th/0602024

o Recombination Model
Describes the p;

N N

dependence of strange L F
particles S
K,A g

o Fits provide good agreement
with data

P ) [ R

0 2 p ||{G«E.-"»"»’n:':]i"'I1
o Qualitatively reproduces Ppa— - ,
A/KO ratio
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o Enhancement is maximal

s 2

X
in the intermediate-p+ - rer
. 161
region ok
Cu+Cu data exhibit the 121
same systematic trends 3
0.8 -
as for Au+Au system \ob
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0.2

0:

0
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Baryon Enhancement

L Cu+Cu @ 200 GeV

#  Cu+Cu 0-10% central
B Cu+Cu 20-40% central
& Cu+Cu 40-60% central

STAR Preliminary
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Baryon Enhancement

JPS 2007

o N, scaling for p/x

. . = Y B L L B L B B LN BN B
Integrated intermediate- % 1.gE* PIx’ (AuvAu 200 GeV) o Bl (AutAu200GeV) 20-3.0GeVie 3
p reg|on 14 1'65_ o plz* (Au+Au 62 GeV) ¢ p/7 (AutAu 62 GeV) (integrated) _E
T " E .
145 t =
125 t 4
o Moreover, E; scaling 1 LI o
exists between 200 and i T
62.4 GeV (pbar/n-) 04E =TT E
Baryon transport M PHENK protiminary
i 1 2 3 4 5 6 71 8 9
contributes at 62.4 GeV e e loov™

for protons

Scaling of intermediate-p- properties with E-
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o Recombination predicts
other B/M ratios

Qualitative agreement.

o s-quark dependence on
peak position is
predicted

But at higher-p; than
data suggests

RHIC & AGS Users’

Recombination Revisited
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o Validity test:
Q,0
o A good description of the multi-
strange spectra
Q2: dominated by thermal term

Look at Q correlations

No near-side correlation
expected

o Correlation observed

Magnitude of near-side
correlation is independent of
strange-quark content

RHIC & AGS Users’
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Recombination Revisited
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Quark scaling of elliptic flow

PRL 98)MERZDOT2007)
o Latest Results: , PHENIX PRELIMINARY
AN LA 1A 2 L LA I AL B
- [ o ppr L ]
V2/nq Scales Wlth ;:: IJFE&M?,%;}T&TMH]
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o Holds for Cu+Cu data
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PHENIX
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for Condeetld 549 P g s
KE,/n, [GeV]
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Identified v,

o For different centrality
bins:
No universal scaling
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Elliptic flow versus rapidity

Xi’an 06

o Identified flow versus p; o, "0 B o

pions E[ e
and rapidity ore e@{ﬁ i
No appreciable Mo/ Profiminary %+
difference in shape oTesTS pi (ngwé) oTesT S pét (éswé)
cf. PHENIX flow at mid-
rapidity

i

6 05 1 15 2 25 3 0 05 1 15 2 25 3

No difference in P, (GeVic) p, (GeVic)
magnitude

Systematics fit into existing data
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Chemical Summary

o Further differential measurements:
pbar/n — N, scaling

Qualitative description of B/M ratios in the
recombination picture

But fails to describe the multi-strange correlations

Universal scaling of identified v {p-}
Observed for min-bias across system size
Not observed versus centrality
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Summary

¥ 2001486
2001624
.5 200430

o Bulk properties measurements at RHIC

New measurements and expanded
systematics

5 ﬁﬁ;&sééé € o o ue
f auSg m m B ®m = mg8®
ptp Cu+Cu

Ratio of
midrapidity yield

s L
o Scaling with N, N, OF €, e e
For the bulk to intermediate-p; regions i #= @ Feam i S a1y
Pr reg ) |
o Simple Scaling Rules g ——

Applicable over a broad range of & ¢

centrality, energy and colliding species “ eyt
O e
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o | Thanks!

ATCHICAGO

o Credits:

BRAHMS
Flemming Videbaek

PHENIX
Barbara Jacak, Craig Ogilvie

STAR
Aihong Tang, Subhasis Chattopadhyay , Olga Barannikova, Rene Bellwied

PHOBOS

Wit Busza, David Hofman, Aneta lordanova
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o Core/corona My own simulations
Core — high density Based on similar ideas
region

Corona — low density
region around the edge
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Particle Ratios versus system size

QM2006
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o Particle Ratios
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o Weak centrality
dependence, no system
size dependence of " Wgo®0 0 00 o oo
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