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"Photoelectron" Spectroscopy by Electron Impact: 

Scattered and Ejected Electrons 

Bratislav P. Marinković 

Institute of Physics Belgrade, Laboratory for Atomic Collision Processes, University of Belgrade, 

Pregrevica 118, 11080 Belgrade, Serbia 

Contact: B. Marinkovic ( bratislav.marinkovic@ipb.ac.rs ) 

Abstract. Scattering experiments, as well as corresponding theory, have played an important 

role in uncovering the nature of physical, chemical and biological phenomena at the atomic and 

molecular level. Through the interactions of the impinging quantum particles, either photons, 

electrons, ions or any other well characterized entity, with the target, it has been possible to gain 

knowledge on internal structure or dynamics of the system. Using lasers [1] or synchrotrons [2] 

as sources of well-defined photons (frequency, polarization) one can provide a detailed 

understanding of complex system. But nothing less useful could be electrons as projectile 

particles used instead of photons [3]. Nevertheless, electrons are considered as multipole 

interacting particle, there are certain conditions when they behave as dipoles (analog to photons) 

[4]. A quantitative relationship between fast electron impact and the absorption of 

electromagnetic radiation had been established, showing that fast electrons at the optical limit 

(i.e., K2 → 0, K ‘ momentum transfer), could make quantitative "optical" measurements in 

which the energy loss, ΔE, simulates the "photon" energy. Using conventional techniques of 

electron energy loss spectroscopy at high impact energies absorption spectra have been obtained 

for both valence shell [5] and inner shell [6] electrons. Especially it is interesting an interplay 

(interference) between scattered and ejected electrons [7].  
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