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Goals

Electronic-structure characterization of CsK,Sb as
photocathode material for particle accelerators with state-of-the-
art ab initio methods

Compute the relevant quantities, such as band structure, band
character, and optical absorption that are needed to model
guantum efficiency (QE) and intrinsic emittance (IE)
Theoretical core spectroscopy for further characterization

First step towards advanced modeling of photoemission
properties of photocathode materials

Excellent photocathode characeristics [1]:

 Band gap and electron affinity of ~1 eV [2,3]
Photoemission close to threshold in the near-
Infrared and visible band

High QE In the visible region

 Multi-alkali antimonide Robustness

» Stoichiometric composition _ow dark current

* FCC cubic crystal Short response time

First-principles approach based on density-functional Meth OdOIogy

theory (DFT) and many-body perturbation theory (MBPT)

‘ 1ng

+ Mean-field approach » All calculations performed with the open-source ab initio package
+ Kohn-Sham equations [4] exciting [7], Implementing both DFT and MBPT

* All-electron formalism of the linearized-augmented plane-wave
method: Valence and core electrons treated on the same footing
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