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Model

Baseline model: ideal hadron resonance gas (HRG)
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Model

Critical mode fluctuations: HRG + critical mode
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Model

?
Method: Maximum entropy method > translate the cumulants into samples of (anti-)particles

(reconstruction distribution)

(Assumption: distributions in nature have a maximum information entropy)
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Example:
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FIG. 3. Net (left column) and total (right column) proton
number cumulants as a function of /s up to fourth order
(from top to bottom). The analytic HRG baseline (grey
dashed) as well as the calculation including the critical mode
with a coupling of g, = 2,4 (full blue and red) are presented.
In addition, the results from the generated particle samples
are presented as red circles. In addition, the reconstructed net
proton number ME distributions are shown for /s = 15 GeV
plus the skellam distribution in the small subplot.



Results

tum distributions [43l144]. The Eemperature and chemical
potentials in the initial state are obtained from the freeze-

out curve [32]
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FIG. 4. Evolution of the temperature and baryon chemical
potential of the expanding medium. The initial state values
are shown as blue and the final state values as red points.
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FIG. 6. Time evolution of the net proton (blue) and net
delta (red) cumulants as a function of time. The second (up-
per row), third (center) and fourth cumulant (bottom row)
are shown for two energies /s = 15GeV (left column) and
Vs = 19GeV (right column). The results are presented
for initializing the system with the cases g, = 2 (dashed-
dotted line), g, = 4 (straight line) as well as the case where
more hadron species are coupled to the critical field g, = 2+
(dashed line) and finally the HRG model (dotted line). A
momentum cut of 0.3 < p < 2.0 GeV is included.



Results
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FIG. 9. Ratios of final state proton (upper row) and nu-
cleon (lower row) cumulants as a function of y/s. The scaled
variance (left column) and skewness (center) kurtosis (right
column) are shown. The results from SMASH are shown as
points for the hrg initialization (blue) and coupling nucleons
to the critical field with g, = 2 (purple) and g, = 4 (yellow)
whereas the analytic results from the initial state are shown

as dashed lines.
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FIG. 10. Net proton scaled variance (top), skewness (center)
and kurtosis (bottom) as a function of the rapidity window
Ay for /s = 15GeV (left) and for /s = 19GeV (right).
The results of the initial (open circles) and final state (closed
circles) are shown for the HRG (blue) and g, = 4 (red) case.
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