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How is measured?

Reminder:analysisof  till now

A new, simplemethodto analyzeanisotropicflow
asimplerecipe
aquick justification:generatingfunction, cumulants, zeroes
anenlighteninganalogy:Lee–Yangzeroes

R.S.Bhalerao,N.B., J.-Y. Ollitrault, Nucl. Phys.A727 (2003)373

Summary
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Methodsusedsofar (RHIC)

Idea:measure � from interparticlecorrelations

Two-particlemethods:
Event-planemethod PHENIX, PHOBOS,STAR
2-particlecorrelationfunction& mixedevents PHENIX
Cumulantof 2-particlecorrelations PHENIX, STAR

Measured2-particlecorrelationsplaguedby nonflow effects

Cumulantsof 3-, 4-, 6-particlecorrelations STAR

Most nonflow effectssubtracted
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An alternative to cumulants

1. For eachevent,compute �

� for various

lab. frame

2. Averageover events:

,
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THAT’S ALL FOLKS!
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Generating function,
cumulants [part 1]

B
CED F

C generatingfunction (of multiparticleaverages)

complex

Cumulants aredefinedby

ASSUMPTION: no flow = no collective behavior
systemmadeof independentsubsystems

If thereis noflow, all cumulantsscalelinearlywith thesystemsize
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Generating function,
cumulants [part 2]
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ASSUMPTION: systemwith flow

Considerfirst collisionswith thesamereactionplane :

a few omittedsteps

Thenaverageover :
goeswith a factor

Take thelogarithm: thecumulant scaleslike
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Generating function, zeroes

nonflow effects ç

collective flow ç ç to isolateflow, compute ç for large

Large ?

asymptoticbehavior of thecoefficientsin theexpansionof

Entirely determinedby thefirst zeroof in thecomplex plane!

First zero? Whenthereis flow, :
nozero

Thefirst zerolies at : find , andyouget

finite numberof events

unevendetectoracceptance
find first minimumof , ratherthanfirst zeroof

N. BORGHINI, Anisotropic flow from Lee–Yang zeroes – p.8/10
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Analogy: Lee-Yangzeroes

Phys. Rev. 87 (1952)404: a theoryof phasetransitions

Grandpartitionfunction( , fixed):

Takea referencevalue , define

Let :
probabilityto have particlesat

generatingfunction

Let thevolume (= thesystemsize)increase
if no phasetransition, thezeroesareunchanged
if phasetransitionat , thezeroesof comecloserto 0

long-rangecorrelations,collective behavior

Anisotropicflow

N. BORGHINI, Anisotropic flow from Lee–Yang zeroes – p.9/10
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Anisotropic flow analysis
with Lee–Yangzeroes

First applicationof Lee–Yangtheoryto experimentaldata

Direct studyof correlationsinvolving many particles:
conceptually, thebestway to analyzecollective flow

Verysimpleimplementation

Variousomittedfeatures:(Nucl. Phys. A727, 373:54 pages!)
Differentialflow
Acceptancecorrections
Stabilitywith respectto nonflow effects
Statisticalerrors(for STAR, thesameaswith 4-particle
cumulants!)

THE methodto analyze k and l at LHC

SeealsoPhys. Lett. B580 (2004)157
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