
Free particle propagator 1

The propagator K(xb, tb, xa, ta) is the amplitude for a particle to go from xa at time ta to xb

at time tb.

Show that for a free particle
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Start with the amplitude
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where Ĥ is the free particle Hamiltonian
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Substitute (2) into (1) to obtain
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By the identity ∫ ∞
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we can write

K(xb, tb, xa, ta) =
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By the identity p̂|p⟩ = p|p⟩ replace operator p̂ with its eigenvalue p.
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Rearrange as

K(xb, tb, xa, ta) =
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For a free particle
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Hence
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Simplify as
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Solve the integral.
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Rewrite as

K(xb, tb, xa, ta) =
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