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@ For nearest neighbors Jj; are Gaussian standard random
variables, independent for i < j
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lines on neighbor sites
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@ Reversible fluctuation of zero average with Gaussian PDF's
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@ Large intermittent fluctuations correspond to a change of
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@ The nature of the noise is system specific
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@ Average over the probability that n events occur within a
time interval (t,, ty + t) This is a Poisson distribution
whose average scales with log((t,, + t)/tw)-

The average over n turns the exponential into power-laws.
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off-equilibrium @ ‘spin’ model. Configuration is a point in a hypercube
aging . .
dynamics @ Each quake overturns a random number of spins with an

exponential distribution

@ All spins have the same probability to be part of a quake

@ The number of quakes falling in certain time interval is
‘log'Poisson distributed.
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Autocorrelation model PDF
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(C—H)oc The model
PDF is compared to the best Gumbel approximation.  see also: H. E.
Castillo et al., Phys. Rev. B, 68:13442, 2003
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Average response & effective age
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0.01 L T=19- 1.5(1W’e 0.01 L T=19-15 (tw‘e
L T=19-15() L T=19-15()
G0 20 40 60 80 100 00 20 40 60 80 100
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The average linear response (under isothermal or T-shifted conditions) versus the
system age t, scaled with either the true or the effective age. The two nearly
overlapping data sets are for: i) Isothermal response at the indicated temperature,
versus the age scaled by tw. i) T-shifted response, plotted versus the system age
scaled by t, o -(PS & Simon Christensen, PRE 77, 041106, 2008)
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Effective age vs age & effective age

ﬂZ . 3 : 4 10 2 3 4 5 6
10 10 10 10 10 10 10 10

tw tw‘ eff

Left: algebraic relation between the effective and the actual age for the three
different T-shifts Full lines: t, g = t;, where x is determined by a least square
fit. Right, symbols t versus ty g for all available x value. Line prediction
tyw,off = ty, with x = M (PS & S. Christensen, PRE 77, 041106, 2008)
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@ Similar energy landscapes belong to each of a(N)
independently thermalized domains

@ Quakes are not scale invariant objects in real space.

@ Complex behavior arises due to a self-similar structure of
the energy landscape of each domain.

Summary &
Conclusions



Outlook

Numerical
experiments
on
intermittent
linear response
and
spontaneous
fluctuations in . .
off-equilibrium @ the record dynamics scenario also apples to other
aging
e non-thermal systems

Paolo Sibani
IFK, Institut
for Fysik og
Kemi, SDU

Summary &
Conclusions



Outlook

Numerical
experiments
on
intermittent
linear response
and
spontaneous

fluctuations in . .
off-equilibrium @ the record dynamics scenario also apples to other
aging
e non-thermal systems

Paolo Sibani

Haclo Sibant @ simple evolution models (adaptive walks on fitness

for Fysik og
Kemi, SDU |andSC3pe)

Summary &
Conclusions



Outlook

Numerical
experiments
on
intermittent
linear response
and
spontaneous
fluctuations in . .
off-equilibrium @ the record dynamics scenario also apples to other

aging
e non-thermal systems

@ simple evolution models (adaptive walks on fitness
landscape)

@ The Tangled Nature model of evolution (based on
interactions between individuals)
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