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Photon interaction with (bio)molecules - Near-edge X-ray absorption fine-

structure (NEXAFS) spectroscopy 

Bratislav P. Marinković, Sanja D. Tošić 

Institute of Physics Belgrade, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia 

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

Abstract. Binary collisions of molecules with energy selected atomic particles (photons, 

electrons, ions) are an ideal tool for determining the structure of molecules and ascertaining 

their behaviour in the surrounding. Some of the experimental techniques that probe the inner 

shell molecular structure include Auger ejected electron spectroscopy [1] or Near-edge X-ray 

absorption fine-structure (NEXAFS) spectroscopy [2]. In NEXAFS an X-ray photon promotes 

an inner-shell electron to an unoccupied molecular orbital forming a core excited state. When 

the energy of photon equals to this difference the photoabsorption cross section (PAXC) is 

enhanced i.e. exhibits the resonant behaviour. In the case when a molecule comprises of atoms 

of the same kind but having different surrounding atoms, the chemical shift is introduced in the 

PAXC. Owing to this, the fundamental mechanisms of the fragmentation of different isomers 

could be elucidated [3].  

 

Figure 1. The photoelectron - photoion coincidence (PEPICO) spectrometer at the Gas Phase photoemission 

beamline of the Elettra synchrotron radiation facility. The electron energy hemispherical analyser (blue) and the 

time of flight mass spectrometer are mounted opposite to each other at the interaction region, where the vapor 

beam (light blue) and the photon beam (red) cross each other. [according to 3] 

At the GasPhase beamline of the Elettra synchrotron facility in Trieste we have investigated 

several classes of molecules: halo-pyrimidines; nitroimidazoles, and halothane. The results of 

mass spectrometry as well as photoelectron–photoion and photoion–photoion coincidence 

spectroscopy display striking differences in the radiation-induced decomposition. 
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