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Model [Flöttmann 1997, Clendenin 2000]

P (Ef , Eph = ~ω) ∝ Nf (Ef )Ni(Ef − Eph = ~ω) with (1)

P (Ef , Eph = ~ω): probability for a photon of energy Eph exiting an
electron to a final state energy Ef .

Nf (Ef ) is the density of final state

Ni(Ef − Eph) is the density of initial state

Two cases, no-scattering (non-equilibrum) and scattering
(equilibrium, e-e and e-phonon collisions) can be distinguished.

A uniform radial distribution is assumed hence: xrms = r
2 .
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Non-Equilibrum case

Photoemission from a metal involves fist the absorption of a photon with:

~ω > Φe (2)

where Φe = Φ−∆ is the reduced work function. The reduction is a
function of the applied electric field Ec:

∆ = e
√

eEc/4πε0. (3)

Electrons are emitted isotropic into the half-sphere with: Ekin = εf + ~ω.

Particles with angel ϕ larger than ϕmax = arccos
√

(εf + Φe/Ekin) will
pass the potential barrier.

px = p sinϕ cos θ, ϕ = [0 . . . ϕmax], θ = [0 . . . π] (4)

and
p = m0c

√
γ2 − 1. (5)
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Input Parameters for the simulation

rrms or distribution form virtual cathode!

Cu, Fe, Cs2Te → Φ, εf

Laser: ~ω

Electric field: Ec Schottky effect

Question(s)

Same model for Cu, Fe and Cs2Te?
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no-scattering

Electrons are emitted isotropic into the half-sphere: Ekin = Ef − EGap

Particles with angel ϕ larger than ϕmax = arccos
√

(EA/Ekin) will pass
the potential barrier. EA is the electron affinity (EA = ET − EGap).

px = p sinϕ cos θ, ϕ = [0 . . . ϕmax], θ = [0 . . . π] (6)

and
p = m0c

√
γ2 − 1. (7)

scattering

Electrons are emitted isotropic into the half-sphere:
Ekin = Ef − EGap − EA with angel ϕ larger than ϕmax = π/2.
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