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Hard Spheres undergo a fluid to solid phase tran- The resulting distribution of work in the fluid Single runs (n = 40)
sition if the packing fraction is above 0.5. The resp crystal phase.

nucleation process itself and developing struc- .
tures in this transient process are still matter of N D NN 600 [ VY
current research. : | N |
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structural information recorded during the pro- | il
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phase transition that are initialized by a macro- e . 1070 time
scopic fluctuation. or or The distribution of work
The free energy difference is recovered.
Model The Crooks relation (NPT ensemble) is verified. 107 T =i
Good definition of thermodynamic work. | S | S
Monodisperse Hard Spheres are described by the The quasistatic limit is recovered for large . — iiiiﬁi
volume traction ¢. For small 7 the gaussian approximatian fails, 10~ =20
Important facts: variances are not equal in the forward and re- 2
e Very high energy barrier at low over com- versed process. gm_g AG
pression, 7.e. very small nucleation rates.
e Latent heat at the phase transition is DlSSlpatIOIl 9 ﬂ |
purely entropic because of hard potentials. Resulting transient structures on log scale. 1”‘4: - V 1
, Structure is measured via |g4| and |gs| [4]. =0 7600 7800 ‘ 3000 3200
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Particles are considered

l | S fce, if |gg| > 0.35 and |g4| > 0.125
Freezing Melting RCP FCC bce, if |gg| > 0.35 and |q4| < 0.06. 0t}
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The system is compressed by an external time \j 0.05| 25
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dependent pressure, Py — P, | 3.5
Thermodynamic work (NPT ensemble): %Dm_ iig The crystallization process is characterized by
- 0os [ | :i:g a macroscopic fluctuation. Fluctuation theo-
W = / dtPV(t) :;:E rems capture this eflect. Dissipation can be
0 . ~2.5 calculated during this transient process and al-
= H 1{1—3.0 . -
: 35 lows one to study correlations to the eme
The Crooks relation [2]: | - o WH O ALy SOTTERALION - rg?ng
N 1< S B P structures. Work distributions are not Gaussian
PF(W)/PR(_W) — eXp(_B(W = AG)) 100 . 600 800 461['1'; 500800400 609800 o in this case. An additional Poisson PTOCESS 15
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The Jarzynski relation [3]: Single particle volume v [5] information is di- This phenomena here studied for the most sim-

ple liquid, should be extended to dynamic ar-
rest, anisotropy, and interactions exhibiting la-
tent heat.

( BW) BAG rectly linked to dissipation.
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Dissipated Energy: Wyiss = AG — W
Calculate AG via the Gibbs—Duhem relations: References Acknowledge
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