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van der Waals droplets balancing
between liquid and vapor

INFINUM25 .
van der Waals EoS -> Phase diagram

Hot region -- Analytical tools
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Liguid van der Waals State Equation
AV] N

Droplet properties

* FEMTO - Nuclear Matter State Equation
* NANO - Device Thermal Stability



Hot region Phase diagram
Liquid Gas phase transition

p - T phase plane

20—

Temperature T (MeV)
S Ial _

O,
L) L] L] L] L]

90— 02 02 06 08 10 12
Baryon density p/p,

> 2008 m
2 SO Quarks and Gluons
— %{ Critical point?
e 12N .
3 eCo L
E \ nf/nemenf i
S 100:—] 2 Hadrons o
i o :
= S S ‘
s o S rkyonic phase

Color Super-
conductor

III’ :
Compact Stars g Net baryon{nsity n/ Nng
n,=0.16 fm=3

van der Waals EoS



Hot region Phase diagram
Liquid Gas phase transition
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p - T phase plane
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Collision vs
Thermal expansion

T =7 Ar + Ar/100/ E/A =100eV
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classical molecular dynamics (CMD)

evolution of the system is described by

of a set classical Hamilton’s equations ~ dl; Py dp; <
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Initialization: microcanonical ensemble for the
dynamical evolution

Particles are distributed randomly in a large sphere
the initial density is about 0.75/r,* and

propagated using the frictional cooling method to
a local minimum of the total potential energy.

frictional cooling
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Maxwell-Boltzmann distribution



Maxwell-Boltzmann distribution
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CMD vs mean field treagtment

One-body distribution function f,(r,p,t) A
flrp.r)= E HNr—r,)op—p;).
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Vlasov, mean field Collision term
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Flow velocity

dencity



STATIST
ICAL PROPERTIES OF INCLUSIVE SIZF DI,QTRIR[ ITIONS
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FISHER’S DROPLET MODEL

e drop= Mol d +5)

G it drop= 04 + 8 +4 mRoc+keTrIn A

the fragment mass distribution  ~ exp{-AG/x T}

Vid)=| 7y expl 24— FTTOT sy ]
Nid)y=|TYoexp| -z A= AT —rInd

difference in the gas and liquid chemical potentials

F A
Nidi=|T, exp|l —

T A—7 IHA.J]; IT=T,

N(Ad)=[Y,4~7]; T=T.



Fragment <ize dictrihiitinng fit
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conditional moments
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At critical point
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Campi scatter plot
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Reduced variance
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Reduced variance vs time




Biggest fragment
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normalized variance of the size of the biggest fragment, NVB
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Summary

* Critical evolution of hot van der Waals droplets

* Regimes

* isentropic expansion

* Fragmentation (4 - 6 units)
* Cooling of fragments

* Critical behavior become visible by the use of different
analytical tools

statistics, correlations, fluctuations
e droplet thermal stability changes sharply at critical point
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Magnetic field B

T a h

P = v—b _v_2+ p2/3




matter:

Pressure P (MeV/me)

Equation of state: pT(p)
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temperature (T*)
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