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A new theoretical formulation of one-step photoemission is presented that is based on the exact
quantum solution for transmission through (excess energy, AE < 0) and over (AE >0) a
triangular barrier evaluated by R. G. Forbes and J. H. B. Deane [Proc. R. Soc. A 467, 2927
(2011)]. The photoemission analysis, which enforces transverse momentum conservation in
electron emission, employs a bulk electron-like emission band of spherical symmetry with its
effective mass m* (i.e., band dispersion) and Fermi energy €r as free parameters. It also includes
the physical properties of both the emitting state and the vacuum; specifically, the local density
of the emitting bulk band states and the recipient vacuum density of states.

Simulation results for both the mean transverse energy (MTE) and relative quantum efficiency
(QE) of the emitted electrons will be presented using a Ag(100) photocathode (work function ¢ =
4.36eV, & = 5.49¢V, and m* = my the free electron mass) in a DC electron gun as a template.
The effects of the electron effective mass, the Fermi energy of the band, the electron
temperature, and the surface acceleration field on the photocathode’s spectral emission properties
will be examined.



