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Our observables:
Last Years: T., Equation of state
This year: Fluctuations



Motivation

» Heavy ion colliders are
used to investigate the
QCD phase diagram
experimentally

» Fluctuations of
conserved charges are
used as observables for
the 2nd order critical
end point

» An understanding of the relation between the freeze-out observed in
experiment and the chiral transition temperature is needed

» Since heavy ion collisions happen at pg > 0 we need theoretical
values for the conserved charges at pg > 0



Observables

Cumulants of the net baryon number distributions:

» mean Mg

> variance 0%

> skewness Sg: asymmetry of the distribution

» kurtosis kg: “tailedness” of the distribution




Analytic continuation
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Common technique: [de Forcrand, Philipsen, deForcrand:2002hgr],
[Bonati et al., Bonati:2015bha], [Cea et al., Cea:2015cya],
[D’Elia et al., DElia:2016jgh] ...



Overview over the Analysis

1. Do the simulations at s = ug = 0 and u% <0
2. Determine different derivatives with respect to B, S, Q

3. Make a fit for each temperature in the ug direction to determine the
derivatives precisely at ug =0

4. Calculate the correct combinations



Calculating observables
We have derivatives with respect to fig, fig and fis of the pressure at
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[Bazavov et al., Bazavov:2017dus], [Karsch, Karsch:2017zzw]
plot: [STAR, Adamczyk:2013dal]



Calculating observables Il
The pup dependence can be written in terms of the Taylor expansion:
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Simulation details
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Action: tree-level Symanzik improved gauge action, with four times
stout smeared staggered fermions

2+1+1 flavour, on LCP with pion and kaon mass

Simulation at us = pug =0

Lattice size: 483 x 12

L8 =i with j =0,1,2,3,4,5,6 and 7




Measured observables

On each ensemble we measure the x
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Spline node points

o
equidistant node points

T
equidistant node points with gap at high temperatures

—— p

= 10 MeV . e
i uniform random distribution
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Summary

The pp dependence can be written in terms of the Taylor

expansion:
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