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We develop a method to describe the evolution of a confined quantum scalar field affected
by changes in the background geometry and/or the confining boundaries. To prove its
validity, we implement the method in known examples. Moreover, we also apply it to study
a confined quantum field perturbed by gravitational waves. Finally, we employ this method
to study the dynamical Casimir effect in the presence of a chameleon field, which is a dark
energy/dark matter candidate. By showing that the particle production is reduced due to
the presence of a chameleon field, we propose a new direction for constraining these
models. The method proves useful for studying relativistic effects on confined quantum
systems. Furthermore, this method is able to address relevant effects beyond general
relativity on quantum fields. We expect that our method will become a standard tool in the
growing research area of quantum field theory in curved spacetimes for confined fields.
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