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Abstract: 

A brief introduction to the theory of angle-resolved photoemission spectroscopy (ARPES) of solids 
is given with an emphasis on the so-called one-step model of photoemission that describes 
excitation, transport to the surface and the escape to the vacuum in a coherent way. As the latest 
development a theoretical frame for the description of pump-probe photoemission is presented. The 
approach is based on a general formulation using the Keldysh formalism for the lesser Green 
function to describe the real-time evolution of the electronic degrees of freedom in the initial state 
after a strong pump pulse that drives the system out of equilibrium [1,2,3]. The theory is 
implemented within the fully relativistic spin-density matrix formulation [4], and is part of the 
Munich SPR-KKR program package [5].  
As a first application, the theoretical description of two-photon photoemission (2PPE) for Ag(100) 
within the SPR-KKR-approach is introduced [2]. Furthermore, first examples of angular-resolved 
2PPE calculations on Fe(100) will be presented where correlation effects are accounted for by 
means of a static self-energy ΣDMFT(E) obtained for Fe from dynamical mean-field theory. At last 
the impact of relativistic effects on image potential states on the ferromagntic metals Fe, Co and Ni 
will be discussed within a combined IPE and 2PPE analysis.. 
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