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Photocathode physics plays a critical role in the formation of space and time resolution in time resolved stro-
boscopic electron scattering experiments like electron diffraction, microscopy, and spectroscopy. As effective
photoemission temperatures approach single meV values, it is feasible to consider sources for <= 1 electron
per pulse which approach the uncertainty principle emittance limit, having comparable or better transverse
emittance and energy spread as compared to cold field emission tip sources. In this talk, I will give straight-
forward examples of how such sources might be realized experimentally, as well as simulations of electron
scattering application examples where the current state of the art in low photoemission effective temperature
can yield unprecedented temporal resolution in electron diffraction and microscopy.
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