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| ntroduction

Statistical mechanics in ensembles of paths rather than of
states

Transition-path sampling implicitely computes
entropies
« migration » entropies, Sinai-Kolmogorov entropy

Extentions to compute entropies in various contexts
Adeqguate to compute non-equilibrium entropies
Efficicient in rugged energy landscapes

Built-in diagnosing tools in methods based on non-
equilibrium work theorems



Non-equilibrium and equilibrium entropy

*N particle system
state X=(",P) with hamiltonian H(r,p)

* definition of ensemble : phase space + associated probabilities

cenwopy = -[ p™(x,OIne™ (x, Y)dx
« equilibrium :Boltzmann o= (x)=expELH( x) + FE
S"=-[p )N 0Ndx = [p*(x) BH(X) - BFElY = B(H) - BF
ﬁF:-lnIexpgﬂH(X) Hlxy =-InZ



Nonequilibrium Entropy
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Nonequilibrium Entropy
™ x.7) ={ewE-BH( Xo) + BF - B,
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‘ Space-time thermodynamic

perturbation (0(0,(2) - 0,2 -2])
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‘ Space-time thermodynami C Integrations
=00, +(1-0)0,
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' Analogy with equilibrium

Laergodynami cs,
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‘Brownian tube proposal

£, =&, +

Poce(Z) = min (lexp [0 (a(2) — o(z))]).
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G. Stoltz, J. Comp. Phys. 2007
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First and second moment Integration
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Three path-sampling methods

Prob [s®(x, 7)]
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\ Non-equilibrium entropy

Non-equilibrium entropy
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Perspectives

N-particle system
Entropy at glass transition

Formalism for non-conservative dissipative
systems
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Free energy calculations in path
ensembles
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Probability density P (W)
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The 38-atom cluster « LJ,g »

orientational order
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‘ Free energy landscape of the LJ,, cluster
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Comparison with state-sampling methods (F.

Calvo)

®\Vang-Landau method:
auxiliary potential [I1n (E)

®parallel tempering :

A(Q,T) [u.r.]

Monte-Carlo exchanges between N replica
of the system at various temperatures
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Comparison with harmonic superposition
apprOX| matl On harmonic approximation ———
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Probability density P (W)
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~ | computations: what is the
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Work distribution

Athenes EPJB (2004),

Oberhofer, Geissler and Dellago JPCB(2005),
Adjanor and Athenes, JCP (2005)

Y treberg, Zuckerman and Swendsen JCP(2006)
Lechner and Dellago J. Stat. Phys. (2007)

Optimal biasdistribution

Oberhofer and Dellago (2007)

0.06
S 005}
3
o
2 0.04 +
2
S 003
2
= 002
40}
e
S 001!
(a8
0
-20
11
e 2
1 o

23



Probability density

Probability density
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