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Organic Electronics plays an important role in innovation and technology market.
Most of it was only possible due to the understanding of fundamental physical and
chemical properties of the materials used to perform efficiency devices. Recently,
a spin-dependent mechanism of the charge transport in organic semiconductors
(OS) was observed via the so-called OMAR (Organic Magnetoresistance Effect)
[1]. So far, it is known that hyperfine interactions (HI) (especially hydrogen) play
an important role in this phenomenon and also that spin-orbit coupling (SOC) is
negligible for light-atom based compounds [2]. In this study we used a family of
rare-earth quinolinate based complexes, as active layers, that presents a new
feature in the OMAR curves to evidence the influence of the spin-orbit coupling
mechanism on charge transport. Those tetrakis 8-hydroxyquinolinate complexes
have been chosen because their optical, electrical and magnetic properties similar
to the Alg, molecule widely reported in literature [3]. Electronic structure
calculations based on density functional theory (DFT) help to establish the
connection between the results and the presence of heavy central ions in the
different complexes. Here we have observed a non-Lorentzian type curve with two
physical parameters (B and B,) correlated with HI and SOC, respectively, which
the B, scales with the atomic number of the RE’* ion. This result reviews an
important aspect of the charge transport mechanism in organic semiconductors.
The combination of experimental and theoretical methods provides a strong and
clear evidence of spin-orbit effects in the charge transport mechanism for the
used rare-earth quinolinate based complexes.
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