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One of the biggest paradoxes that comes from unifying quantum field theory with Einstein’s theory of

general relativity is one of continuity. The mathematics of general relativity requires a smooth manifold,

a structure that is continuous and differentiable at all scales. Meanwhile, our most successful quantum

field theories break down and give nonsensical results when treated at very small scales and thus are used

under the assumption that these quantum fields are effectively discrete at the planck scale. In order to

possibly unite these two theories effectively, it would be convenient to be able to write a quantum field

theory as simultaneously continuous and discrete. Bandlimited quantum field theory allows us to do just

that. By treating quantum fields as bandlimited and applying Shannon’s sampling theorem [1], we are

able to take continuous quantum field theories and express them as discrete objects without changing the

physics of the field. Equivalently, we can take discrete quantum field theories on a lattice and describe

them as samples of underlying continuous bandlimited fields [2, 3].

We apply Shannon’s sampling theorem to continuous and discrete quantum fields to determine the con-

tinuous and discrete Hamiltonians of each field. Additionally, we show that discrete fields can possess

continuous translational symmetry and all of the properties that come with such symmetry such as a

generator of translations.
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