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M. Düttmann (FU-Berlin) Vartiational Methods in Disorder Problems 23.03.2009 3 / 11



Introduction

Thermodynamic Properties

Partition Function

Z =

∫ ∞

−∞

dx exp [−βH(x)]

Free Energy

F = − 1

β
log Z
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Random Potentials

Generating Random Potentials

Randomization Method [1]

U(x) =
1√
N

N−1
∑

n=0

[Ancos(knx) + Bnsin(knx)]

J. Majda et al., Phys. Rep. 314 (1999) 237
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Random Potentials

Examples

Example for Random Potential with Gauss Correlation
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Comparison of numerical averages of U(x)U(0) with R(x).

-0.1 -0.05 0 0.05 0.1

0

0.002

0.004

-0.1 -0.05 0 0.05 0.1

0

0.002

0.004

-0.1 -0.05 0 0.05 0.1

0

0.002

0.004

Choice of parameter N = 100. The product U(0)U(x) is averaged over 100, 1 000, and 10 000, respectively.
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Reparametrization as Continuous Function

p(u) = pi , if mi+1 < u < mi
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Replica Method

Results
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(k = 0, 1)
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Numerical Calculations with higher steps k show no improvement
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Non-Replica Based Methods

Results
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Non-Replica Based Methods

Temperature Variation

Artificially introducing variational parameter:
T → τ

√
1 + εr , r = τ2−T 2

ετ2 , ∂
∂τ

FN (T, τ) = 0
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The parameters are ε = 1 and κ = 0.01, κ = 0.5, κ = 2.
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