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Atomic structure and spin-polarized electronic states 
 in organic/inorganic hybrid structures 

 
Spintronic devices have been performed up to now mainly in fully inorganic systems. These devices could in 
principle be performed in fully organic or hybrid organic/inorganic materials, which are cheaper and more 
versatile than their inorganic counterparts. Molecular spintronics was initiated by pioneer works of Dediu et al. 
and Xiong et al.1 However, widespread applications are still far, as fundamental research must first explain the 
new physical concepts arising in these materials. Most of the open questions now concern how the spin is 
preserved or can be manipulated through a hybrid interface or through a molecular network.  

 
 
Figure 1. Spinterface effect and magnetoresistance of an hybrid 
magnetotunnel junction. (a) When a magnetic material and a 
molecule are far apart (left), the overall DOS is the superposition of 
the isolated systems. When the molecular levels interact with the 
metal (center and right), they are broadened and shifted in depending 
for instance in the adsorption geometry. The new interface states 
control the spin injection through the interface in a non-trivial way. 2. 
(b) STM image of graphene on Co(0001)3. Graphene is the prototype 
of an organic molecule with sp2 hybridazation.  
 
 
 
In this direction the potential of hybrid interfaces consisting of a 
molecule and a ferromagnetic surface (fig. 1a) was very recently 

unveiled as “spinterface”2. Interface states at the hybrid interface may enhance or even revert the expected sign 
of the magnetoresistance. This sparkled many studies highlighting the richness of this physics where interfaces 
are an ideal platform for creating new spin effects4. However, this emerging domain remains mostly uncharted 
and a deep fundamental study of the interface and the underlying hybridization mechanism is now required.  
 
The thesis will focus on organic molecules on a ferromagnetic substrate, in order to study the spinterface effect 
there. The unoccupied states of the interface, particularly important for studying the carrier conduction in 
devices, are usually accessible by indirect techniques, as photoconduction or transport measurements. In this 
thesis, the unoccupied states will be studied instead in a direct way by spin- and angle-resolved inverse 
photoemission. These studies will rely on the new state-of-the-art experimental setup in Laboratoire de Physique 
des Solides. Complementary studies of the occupied electronic states will be studied by angle-resolved 
photoemission (ARPES), often using synchrotron radiation facilities like SOLEIL synchrotron. The atomic 
structure of surfaces will be determined by local probes as Scanning Tunneling Microscopy (STM) or Atomic 
Force Microscopy (AFM). 
 
Profile: Experimentalist with knowledge of solid-state physics. An experience in surface science, electron 
spectroscopies, local microscopies or diffraction will be positive. Easiness for teamwork. 
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