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Solid State Phys

» Susceptibilities diverge

* Correlation Length
diverges

HI Reactions

- Becomes Critical Region
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System size
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Critical Point in LQCD .75,
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What to measure )

Baryon number susceptibility:
Xg ~ <(8B)?>
Similar for other conserved quantities,
e.g. charge
= Connection between lattice and
fluctuations of conserved quantities
LQCD predictions

= Critical fluctuations are Non-gaussian

CPOD 2010, Dubna, August 23 - 28 4



What to measure

* Non-gaussian fluctuations

* Higher moments sensitive to
non-gaussian behavior

- Kurtosis
- Skewness

+ Higher moments amplify signal
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Energy Scan at RHIC . ;

: Early Universe
l £ Future LHC Experiments
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Critical Point

Hadron Gas

BERKELEY LAB

The Phases of QCD

Look for non-monotonic
variations of higher
moments of conserved
quantity distributions as a
function of beam energy

Challenging measurement

Caveats:
ST Critical slowing down
Nuclear / °
Matter Neutron Stars Dynamlcal effects

900 MeV
Baryon Chemical Potential
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Skewness and Kurtosis .. :
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Megative Skew Positive Skew /;

= Skewness describes the asymmeiry of the distribution
= Kurtosis describes the peakness of the distribution
= Equal to zero for Gaussian distribution
= Ideal probes for non-Gaussian fluctuations
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CLT, many sources e

* Multiplicity dependance can be
taken out and results plotted as
a function of Npart

+ Possible observables:

- Kurtosis x Variance

- Skewness x St. deviation

* Question: how many sources

- Caveat:

- Many sources can mask non-
gaussian behaviour
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Skewness*oc

Kurtosis*Variance

Corrected for Multiplicity .5
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Skewness(y)
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Energy Dependence AMPT
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STAR Data
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Comparison to LQCD .o
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Summary cee)

- Kurtosis and Skewness appear to be promising
observables

 Relation to LQCD
* We are establishing the baseline (null-effect)

- STAR with its large acceptance is ideally
suited for such studies
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