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ABSTRACT

Spin crossover complexes (SCOs) are transition metal complexes that exhibit reversible state
switching, often at ambient conditions. Iniron (II) complexes, switching occurs between a diamagnetic
low spin state (S=0) and a paramagnetic high spin state (S=2). The switching is accompanied by a
change in the electronic properties, such that molecular junctions of these SCOs exhibit a change in
conductance with the spin state.!! Ultrathin films of those complexes have thus high potential to
become the active layer for switches and memristors in molecule-based electronics. Preparing such
ultrathin films has been done so far mainly through PVD techniques,? limiting thus seriously the
potential molecules (neutral, low-weight,...) and offering limited control on the films morphology, when
transport measurements require continuous filmst. We have circumvented this issue by using
complexes enabling chemical grafting, in order to prepare Self-Assembled Monolayers (SAMs). Indeed
SAMs enable chemically specific modifications of a surface and find increasing application in standard
electronics. We have prepared a library of functionalised iron (II) SCO complexes with different spin
crossover behaviours in the bulks, and prepared SAMs characterized physically and chemically by a
variety of surface techniques (ToF-SIMS, PM-IRRAS, XPS, XANES/XMCD) evidencing temperature-
and photo-induced switching on Au and Cu substrates. We are now fabricating molecular junctions
using eutectic gallium indium (EGaln) as a conforming top electrode.
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Fig. 1 Tuning the SCO temperature is possible by playing upon steric hindrance around the
transition metal
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The CISS effect (Chirality-Induced Spin Selection) has raised considerable interest*® due to its
potential to generate currents with very high spin polarizations, far above cryogenic temperatures.
Theoretical studies show that spin-orbit coupling (SOC) should play an important role in CISS, but fail
to predict the scale of the effect by several orders of magnitude. We have undertaken efforts towards
systematic, rational studies across series of molecular systems designed specifically to ascertain the
relative influences of the different molecular properties on the CISS effect. Some very preliminary
elements will be discussed.
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