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Classical Liouville equation

initial distribution:

propagation:





Overview

• equivalence principle in Wigner phase space

• inertial and gravitational mass in quantum mechanics

• Kasevich-Chu atom interferometer in Wigner phase space

• inverted harmonic oscillator, Hawking radiation, and 

Landau-Zener transitions



Linear gravitational potential



Quantum Liouville equation: linear gravitational potential



Quantum kinematics: linear gravitational potential







Atom trampoline









Vienna experiment   (H. Abele)



Vienna experiment (H. Abele)



A. Overhauser, R. Colella, S. Werner



COW Experiment











Phase difference in Kasevich-Chu interferometer



Phase of the interferometer



Kasevich-Chu interferometer in phase space







Phase space equations for Wigner function



Wigner function of energy eigenstate















Alternative approach



Summary

• equivalence principle in Wigner phase space

• inertial and gravitational mass in quantum mechanics

• Kasevich-Chu atom interferometer in Wigner phase space

• inverted harmonic oscillator, Hawking radiation, and 

Landau-Zener transitions


