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Progression of flow studies

e establishment of flow phenomena
e characterization/disentanglement
e systematics (information-rich)

e extraction of physics (models)

Where are we in low/high energy studies?

With randomizing “thermal” motion, flow
velocity field determines d°N/dp?

RHIC Winter Workshop
LBNL Jan 98



Interferometry (HBT) studies

x-p correlations reduce viewable source
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event-to-event variation in directed flow direction induces
additional correlation in Q for ‘“real” pairs
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Spectra naturally
described by (nearly)

common flow velocity

and thermal motion
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EVENTWISE SIDELARD FLOW AT 1 AGeV

Forward in c.m.,

Backward in

c¢.m. Reaction Plane

08

Py/A (GeV/c)

s e 0 | a2 0 0.2
Au+Au B/A=1 GeV M=6

TR TR
Px/A (GeV/c)

Forward in c.m.

Backwprd in c.m. Reaction Plone

Py/A (GeV/c)

Y] S el | L
08 06 04 02 [ 0.2

Au+Au E/A=1 GeV M=6

il -
0.4 0.6 08

Px/A (GeV/c)

Forward in ¢c.m. /Ecckwcrd in cﬁ\. Re;éon Plane

— .

< i

= I
EQ..

<

= i

a 0.4 -——

0.2

L L ] 1

T

LI | I

R T
y Mzsi I;L/A (GeV/c)

0.8

(ecs)




Sidewards directed flow
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Elliptic Flow
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Flow - bulk property- depends on system mass
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Probing the dynamics at different timescales
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» Directed flow built up early in compressed phase
» Radial flow develops late, via rescattering, stopped by freeze-out

* Elliptic flow results fm.m competition bfetween MEASURE THED
early pressure/shadowing and later radial-type flow SEPARATELY
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Much of available data on heaviest systems
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Entanglement of Sidewards and elliptic flow
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Entanglement of sidewards and radial flow
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Au+Au E =1.15 AGeV
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(much of) A-dependence of sidewards flow:
interplay between constant velocity field + T
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Flow and “thermal’
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Artifacts of entanglement
complicate interpretation/comparison

vi(pr)
Radial flow <« < Sidexvards flow

A

0,(A) - Damping
T(A) v,(A) of v,

v
v

temperature < » Elliptical flow

T(9)

To understand discrepancies with models (which
may concentrate on a particular aspect), desirable
to disentangle these dominant effects of d’N/dp?

Concentrate on flow systematics with high information content
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Systematics of balance energy challenge models
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1t flow/antiflow

IQMD - 1 AGeV Au+Au

® w:harti-i-mdi
1w soft + mdi
A 7" CASCADE

2 1 6 ER 12
impact parameter b (fm)

S. Bass et al, PRC 51 3343 (1995)

Gross features understood/predicted in transport framework
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A and (multi) Strangeness dependence of radial flow

1.9 AGeV Ni+Cu (threshold)
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Reduced P for mulistrange baryons — early freeze-out?

Reduced B for A=2 (?) — coalescence mechanism?
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Summary

Sideward, elliptical, & radial flow

 major components of d3N/dp? at all energies
e collective feature of bulk systems

e major impact on other physics studies

Different flows sensitive to different dynamics
within collision — want measures of each

Origins of flow in realistic models are convoluted,
& effects on flow from different dynamical
scenarios may be subtle

— concentrate on information-rich systematics

e is there a “natural frame” for flow?
 Eliminate interference between v, v,, B, T

« Eliminate systematics generated solely by
skewed frame.

e Can compare to (perhaps limited) models
(alternative: model should get it all correct so
that frame does not matter)



Low energy (135 year-old game)

* tinkering with aspects of models, a given model
works well over limited range of conditions

* no model/parameter set stands up to all systematics
* bad news for seekers of softening of EoS

* clearly, meantield impt at least through top AGS
 momentum-dependence must be included

e collision term (responsible for A-dependence)

* varying Gy (thru N/Z) appears in data
maybe Gy < Oxn' REE (distinguishable from U(p))"

* Gross features of © flow/antiflow correctly predicted

* Useful probes of model-dependent physics:
AJA,NIZ, b, By

sys’

High energy
* just starting, after impressive establishment of effect

* clearest parameterlzatlon/extractlon of effect -
‘work 1n progress

 cascade-type models show some flow

* but not much physics tinkering yet...
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Flow

Reaction plane



F, near top AGS energy
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