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“Cavity Method for non-equilibrium states”
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Develop dynamic BP (Belief Propagation) methods _ Compare the results with naive mean field
to give a description of non-equilibrium states and dynamic TAP methods
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Why is so interesting to study dynamics on networks?

Equilibrium state on networks has been
studied for decades

$

By using a thermodynamic description
(Statistical Mechanics of equilibrium states)

f’j\L Dynamics description

Some characteristic are not caught by the thermodynamic description
(dynamical phase transitions, aging, trapping in metastable states, ....)

We are interested in the dynamic behavior of some relevant observables
(magnetization, correlations, density of some physical variable, ...)

- - Many interesting aspects emerge only during dynamics and not at equilibrium - -
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Possible Applications:

Metastability in the brain
Neurodynamics
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Static and Dynamics of
spin glasses

breaking ergodicity in p spin model

Alexander Mozeika

Macroscopic analysis of dynamics




Formative experiences during the NETADIS project
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Stockholm
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@ Project on interpolating techniques
applied on Spin Glasses

Adriano Barra

“Mean field spin glasses treated with PDE techniques”
Adriano Barra, GDF, Daniele Tantari --- Eur. Phys. J. B (2013) 86: 332

@ Construction of a large deviation theory for
off-equilibrium processes

application on a one-dimensional Ising model
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“Perturbative large deviation analysis of non-equilibrium dynamics”

GDF, Erik Aurell --- arXiv:1401.4685
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http://arxiv.org/abs/1401.4685
http://arxiv.org/abs/1401.4685
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P(s) oc exp (—NV(s))

where V = Const. + 5101(8) —I—l. .o+ 5LOL(S)

Gino Del Ferraro

Thursday, January 23, 14



Project on projected dynamics

Large deviation function for the probability distribution

P(s) oc exp (—NV(s))

where V = Const. + 5101(8) +

Two parameter theory

PISing—Q(S) = exp (—fumM(s) — BpE(s) — F)

Gino Del Ferraro

Thursday, January 23, 14



Project on projected dynamics

Large deviation function for the probability distribution
P(s) oc exp (—NV(s))

where V = Const. + 5101(8) —I—l. .o+ 5LOL(S)

Two parameter theory

PISing—Q(S) = exp (—fumM(s) — BpE(s) — F)

Joint spin field theory

pLes — exp (Z d(s,h)ls;, s1h, n — F)

s,h,t

Gino Del Ferraro

Thursday, January 23, 14



Project on projected dynamics

Large deviation function for the probability distribution
P(s) oc exp (—NV(s))

where V = Const. + 5101(8) +

Two parameter theory

PISing—Q(S) = exp (—fumM(s) — BpE(s) — F)

Joint spin field theory

pLes — exp Z d(s,h)ls, s1p, h — F

s,h,t

15 20 25 30 35 40 45 50
time

Gino Del Ferraro
Thursday, January 23, 14



Thank you
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