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Temporal and Spatial Chaos in a van der Waals
Fluid Due to Periodic Thermal Fluctuations
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The Mc1'nikov technique is applicd to prove the existence of dctcrministic chaos
in two problems for a van der Waals ftuid. The first problcm shows that temp.oral
chaos results as a result of small time periodic ftuctuations about a subcritical
temperature when the ftuid is initially quenched in the unstable spinoidal region. The
second problem shows that spatial ehaos arises from small spatially periodic
ftunctions in an infinite tube of ftuid if the ambient pressure is appropriately chosen.
e 1985 Academic 1'T=i. tnc.

O. INTROOUCTION

In recent years several papers and monographs have discussed the appli
cation of the Mel'nikov [26] technique to establish the existence of determin
istic chaos in periodically forced evolution equations. In this regard we
mention the work of Greenspan and Holmes (10), Gruendler (11),
Guckenheimer and Holmes [12], Holmes [15-17), Holmes and Marsden
[18-21], Kirchgraber [23], Lichtenberg and Lieberman [25], Moser [27], and
Nicolaevsky and Shchur [29]. The purpose of this paper is to show how the
MeI'nikov method can be used in analyzing two problems arising from
van der Waals' (34) theory of phase transitions.
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