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X-ray absorption spectroscopy (XAS) of transition metal (TM) complexes is recognized as a tool able to probe, site-
selectively, the empty frontier MOs, the TM coordinative environment, the ligand -field splitting, the oxidation states and, 

in general the nature and the strength of the TM–ligand bonding in TM complexes. Despite metal K and L 2, 3-edges XA spectra 
contain a huge chemical information, a stiff theoretical analysis is needed to extract it. The L 2, 3-edges XA simulated spectra 
herein presented have been obtained by using the restricted open shell configuration interaction with singles method, which 
includes spin orbit coupling and relativistic effects by employing the ORCA program package. Numerical experiments have 
been carried out to investigate the TM L 2, 3-edges spectra of a huge number of systems that spread between single molecules 
(TM (acac)2 (TM = Mn, Co) , TM (acac) 3 (TM = Cr, Mn, Fe), VPc and VXPc systems (X = O, I) Iron complexes (scorpionate, 
ferrocene and bridged carbonyl ones) and 2D complex systems (Ag supported FePc/FePc(η2-O2) and Cu supported THQ/
THQ:Cu4). Instead, K-edge spectra have been modeled by running time dependent density functional theory calculations and 
by using the ADF program package. Numerical experiments on the O, C, F, N K-edges have been performed on TM(acac)3 and 
CuPc/CuTPP systems. The goals of these systematic studies is: i) to reveal the role played by the TM, by its oxidation state and 
its environment in determining the spectral features, ii) to provide an intimate understanding of the electron transfer pathway 
ruling the catalytic oxygen reduction reaction of FePc on Ag (110) and iii) to quantify the amount of different species that 
contribute to the same XA spectrum. Relevant trends for L3-edge XA spectra are the lower energy side which is characterized 
by TM→TM transitions, while the higher energy one involves metal to ligand charge transfer transitions.
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