Fully relativistic angle-resolved one-step theory of ultraviolet
(inverse) photoemission for general nonlocal potentials
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MOTIVATION

An improved formulation of the one-step model of photoemission from crystal sur-
faces is proposed which overcomes different limitations of the original theory. Consid-
ering the results of an electronic-structure calculation, the electronic (one-particle)
potential and the (many-body) self-energy, as given quantities, we derive explicit
expressions for the dipole transition-matrix elements. The theory is formulated
within a spin-polarized, relativistic framework for general nonspherical and space-
filling one-particle potentials and general nonlocal, complex and energy-dependent
self-energies. It applies to semi-infinite lattices with perfect lateral translational
invariance and arbitrary number of atoms per unit cell.

Fermi’s golden rule
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Sudden approximation

The interaction of the photoelectron with the rest system is neglected
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[nserting |U; > and |V > in Fermi’s golden rule
Summation over all possible final states
Averaging in the Grand Canonical Ensemble
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One-step model of photoemission
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Dipol operator
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‘ Dipol selection rules \
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INITIAL- AND FINAL STATES

Relativistic LDA-Hamiltonian

hipa(r) = —icaV + B¢ — ¢ + Vipa(r) + BoBpa(r)
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‘Generalized nonlocal potential \
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‘Dyson equation for the initial state Green function \
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‘Time reversed SPLEED state for the photoelectron

‘ Bandstructures for different magnetization directions
‘ Ni(100) I-A-X for M \ ‘ Ni(110) I'-¥-X for M,
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Urpa(r) = Vipa(r) + Bypa(r)

‘ normal emission, M, and M, to the surface, w=21.2 eV
‘ Ni(100) I-A-X for M \ ‘ Ni(110) I'-¥-X for M,
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OUTLOOK

Numerical implementation of the complete one-step theory of nonlo-
cal photoemission spectroscopy for ordered and disordered systems.

Generalization of the one-step model of nonlocal photoemission spec-
troscopy to low dimensional systems.
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