
PHYS 451 Quantum Mechanics I (Spring 2020)
Online Quiz #4

What is the average magnitude of the electric field that the electron experiences due to its
interaction with the proton in the ground state of the hydrogen atom? Give a symbolic answer
and calculate the corresponding numerical value (in V/m or V/Å).

Solution:

The magnitude of the electric field due to the proton is given by
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where r is the distance between the electron and proton and e is the elementary charge. The
ground state wave function is
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where a0 is the Bohr radius. The average electric field is then
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The numerical value of which is

⟨E⟩ ≈ 1.03×1012
V

m
= 103
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Å
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