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$E . Similar to the optical diffiaction of light passing through a material grating, the Kapitza-Dirac effect occurs
when an electron is diffracted by a standing light wave. In its original description, the effect is time-independent.
Here, we extended the Kapitza-Dirac effect to the time domain. By tracking the spatiotemporal evolution of a
pulsed electron wave packet diffracted by a 60-femtosecond (where one femtosecond = 107" seconds) standing
wave pulse in a pump-probe scheme, we observed time-dependent diffraction patterns. The fringe spacing in the
observed pattem differs from that generated by the conventional Kapitza-Dirac effect. By exploiting this
time-resolved diffraction scheme, we can access the time evolution of the phase properties of a fiee electron and
image the ionic potentials. Now, we are working on the phase imaging of the Coulomb potential of the parent ion
by observing the distorted interference fringes.
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Cortex-wide Observational Miniature Epifluorescence Technique (COMET) enables
single-cell resolution imaging of large cortical neuron populations in freely moving mice
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