
Schrodinger from free-particle propagator

Consider the free-particle propagator
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Let ψ(x, t) be a free-particle wave function. Then
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Apply ∂/∂t to both sides of (1) to obtain
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Apply ∂2/∂x2 to both sides of (1) to obtain
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By computer algebra
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Multiply both sides of (4) by ψ(xa, ta) and integrate over xa.∫ ∞
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Substitute (2) and (3) into (5) to obtain
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Multiply both sides by iℏ to obtain the free-particle Schrodinger equation
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Click here to verify equation (4).

See also Feynman and Hibbs problem 3-5.
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