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Thin films of polymers and organic compounds deposited on solid substrates are of high technological importance due to their potential for applications in
multidisciplinary micro- and nano-technologies. Their characterization methods must be refined appropriately to obtain information and databases useful in
the design and modelling of devices. Spectroscopic Ellipsometry (SE) methodology has technically improved, becoming the method of choice for the
optical response of materials, determining both dielectric dispersion and absorption contributions in the UV-vis-IR spectral range.

Advanced modelling allows for investigating conduction properties, structural conformation, all-polymer heterostructures and emitting devices.

SE approach Thickness and Isotropic film n dispersion

SE is an optical technique that measures the change in polarization of light after radiation/sample interaction at In the transparency spectral region (hyp. k = 0) SE allows for determining the thickness and refractive index n
wavelengths from UV to IR. The parameters often reported are v and A, which are mainly related to intensity and normal dispersion of deposited thin films, not just the database general material
phase information at variable angles of incidence; other data collection methods such as Jones or Mueller matrix

. : For isotropic films n can vary due to many factors, such as growth process and conditions, post-treatments, sample
are increasingly adopted.

structure or even thickness. Surface microstructure (roughness) or depth profile of n (grading) should be analyzed.
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any PHYSICAL EFFECT or PROCESS that CHANGES MATERIAL DIELECTRIC RESPONSE or THICKNESS

Vapor sensing application: (b) Fractional refractive index variation of PPO thin
films after crystallization induced by exposure to different organic guests.®

Both Dispersion & Absorption Blends and Hybrids

Extended Wavelength Range and Flexible Measurements at variable angle of incidence give access to the Amplitude and phase information at multiple angles of incidence allow investigation of crystallinity and
complete material response depending on layer thicknesses and complex dielectric functions composition miscibility in more complex systems
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Conductivity matters Exploiting Anisotropy
The basic optical conductivity model is the Drude-Sommerfeld one, which should be applied to explain the Generalized Ellipsometry data types (Jones & Mueller Matrix elements) expand the SE sensitivity in the case of
optical response of electrically conducting polymers intrinsically anisotropic material or preferential molecular orientation
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by Gurau et al. Langmuir 2007, 23, 834. Uniaxial scheme, with top-hat spread in 6 of + 26° dye concentration and light polarization.

G 6

Regione
Lombardia

M.P. acknowledges all co-authors of related publications for their contribution to the prepar
of material thin films and heterostructures and for research collaboration, see Referen




	Slide 1

