Ehrenfest’s Theorem

Matt Kafker

We derive Ehrenfest’s Theorem, which says that expectation values in quantum mechanics obey
classical equations of motion.

To demonstrate this, we compute d(p)/dt.
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where the final equality can be demonstrated using integration by parts. (Assuming boundary
contributions vanish, each integration by parts moves a derivative from one term to the other, and

contributes a factor of —1.)
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This is known as Ehrenfest’s Theorem. The two equations

Thus, we conclude that
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tell us that expectation values in quantum mechanics obey classical equations of motion.



