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1 - Abstract

We study the problem of thermal conductance for small systems in the context of general types of
noise [1-7] and for linear and non-linear couplings between the particles [7].

We show that, for linear systems, thermal conductance is a purely mechanical property of the sys-
tem [3]. However, non-linear couplings between the particles make the conductance a mechanical-
thermodynamical property of the system.

Our treatment 1s essentially exact, dealing by making systematic expansions in powers of the non-
linear interaction [7].
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2 - Model
Our problem focus on solving the set of equations,
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The transfer flux between the two particles reads,
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The term, n; (¢), represents a general uncorrelated Lévy class stochastic process the cumulants of
which are defined as,
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3 - Laplace transformations

Laplace transforming Egs. (1) and (2) we obtain,
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(Re(s) > 0) with, R(s) = (m s+ ys+k+ k1). The solutions to Eq. ( 5) are easily obtained when
the relative position, 7p) (s) = Z1 (s) — T2 (s), and the mid-point position, 7g (s) = (21 (s) + o (s)) /2
, as well as the respective noises 775 (s) = 771 (s) — 72 (s) and 77g (s) = (771 (s) + 172 (s)) /2. After some
algebra it yields,
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with R'(s) = (ms*+ys+k+2ky) and R”(s) = (ms*+ s+ k). Reverting the above equation,
we get 71 (s) and 9 (s). To obtain the solutions, we must compute the cumulants of 7; and 7 in the
Laplace space,

n

/ Hdt exp —Zzz'jtz'j (i, (t1) - mi, (tn)),,
=1

A(n
:ZA;%QW%MW (7)
J=L174

<ﬁi1 (Zl) : 777%

Conclusions

4 - Types of noise

We study the effect of distinct kinds of noise, namely Brownian (variance is the highest cumulant) and
Poisson (all cumulants are nonzero) [3]. In fact, the method can be applied to any typo of noise with
convergent cumulants.

In first approximation in powers of k3, the conductance reads
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for Brownian particles and,
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for Poissonian particles, with,
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Thence, we are finally in the position to compute the thermal conductance,
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depending on the type of noise.

5 - Numerical Results
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The results above show that the conductance 1s consistent with interpreting the distinct cumulants of the noise as distinct sources
of heat [6]. We observe that for Poisson-Poisson sources the thermal conductance is highest due to the effect of kurtosis, which is

not present on the usual Brownian Gaussian noise.
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