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Proposed Title of the research: 
Anisotropic optical and electronic properties of organic thin films for molecular electronics
Keywords: (5)

Molecular electronics, optical properties, synchrotron radiation, electron transport.
Research objectives: --(max 10 rows)

Organic thin films (OTF) of semiconducting molecules are extremely promising for the development of cheap, disposable, ecofriendly electronic devices. In particular OTF can find application from photovoltaics to light emitting devices and transistors. In some cases, OTF are already successfully applied in consumer devices (OLED). For the optimization of the performance in electronic transport, durability, optical properties, it is necessary to study and develop systems with highly controlled geometry in the molecular organization, both within the film and at the interfaces with electrodes or dielectrics. 

The thesis is aimed at studying and developing original methods to understand the structural properties and organization of the OTF at molecular level, and the interplay with the optical and electronic transport properties. Due to the nature of the molecular films, these can be anisotropic, presenting different properties depending on the orientation of the material.    
Proposed  research activity -- (max 10 rows)

During the thesis activity the student will grow ultrathin films of selected organic semiconductors. The organization of the molecules will be studied by microscopy tools and by electron and optical spectroscopies, both on-campus and at synchrotron radiation facilities (BEAR beamline at Elettra Synchrotron in Trieste). In particular the student will contribute to the development of a procedure and simulation code to calculate optical reflectivity from visible to the soft-X radiation of anisotropic films. This will be used to interpret the experimental results, giving unique and unpreceded information on the molecular orientation and bonding inside the material with single molecular layer resolution. This will be correlated to the electronic transport properties of the films, that will be measured on-campus. The goal is the determination of the principal factors affecting the electronic transport, to optimize and control them during OTF growth in devices.
Supporting research projects (and Department)
DIEF
Possible connections with research groups, companies, universities.

CNR – IOM, Trieste; BEAR beamline at Elettra synchrotron in Trieste.
 (*) optional

(**) optional/to be completed on the second year  
