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Eime—resolved phase imaging based on the generation of pulsed coherent electron
eams
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Thermionic emission guns, field emission guns, and photocathodes driven by
laser irradiation are used as electron sources in electron microscopes. Most remarkable differences
among them are coherence of electron beams and brightness. As the first step for the comparison
between various electron guns, we quantitatively measured the spatial coherence of electron beams
emitted from a lanthanum lanthanum hexaboride thermionic emission gun. In general, the spatial
coherence at the specimen plane in transmission electron microscopes depends on not only electron
sources but illumination lenses. To compare the intrinsic nature of electron sources, we
reconstructed the phase space distribution of electron beams based on coherence measurements. From
the phase space distribution, we precisely estimated the brightness. We developed an ultrafast
electron microscope, and then applied the coherence measurement to electron beams emitted from
photocathodes.
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