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Abstract

We computed the vacuum energy of a massive complex
scalar field coupled to a constant electromagnetic field in
arbitrary compact spacetime using the effective action
method. The relation of extra compact dimensions and
background fields with the Casimir force is derived. We
observe that while the presence of a strong external
magnetic field reduces the intensity of the Casimir force, the
presence of an electric field enhances it instead. We discuss
various physical cases and derive the Schwinger pair
production rate in compact spacetimes. Our results show
that a piston or extra compact dimensions enhance the pair
production rate.

System and Method

Considered a complex scalar field of mass m and
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Main Results

1. Casimir force is enhanced by the presence of strong
background electric field

2. The Schwinger pair production is increased when the
field is constrained between a parallel plate or in the
presence of extra compact dimensions.

3. Casimir force between two parallel plates is always

attractive irrespective of the mass, the number of extra
compact dimensions, and the size of extra compact
dimensions. However, the presence of extra compact

dimensions and mass decreases the force

Calculations

1. Constant gauge

charge g coupled to a vector potential A, with

Lagrangian density

- Close form expression for

vacuum energy in p + k
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2. Constant Field
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- Vacuum fluctuations may be escaping to extra k=1
dimensions, which causes the decrease in the ]
Casimir force 05 L L5
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