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Polyvinylidene fluoride (PVDF) is an organic polymer that exhibits significant potential and commercial ap-
peal for modern applications in nanotechnology, microelectronics, and biomedicine. A real PVDF polymer is
almost always a mixture of several polymorphic phases that are difficult to separate. Determining the phase
composition of PVDF mixtures is a critical technological task. This report presents results of the ab-initio
calculations of the electronic band structures of the three most common phases of PVDF crystals: α-, β-, and
γ-PVDF. The results include the one-electron band structures (band dispersion curves), partial densities of
electronic states, spatial distributions of electron density, spectra of dielectric constants, complex refractive
indices, absorption and reflection spectra, infrared absorption, Raman scattering, and X-ray diffraction pat-
terns for the α-, β-, and γ-phases of PVDF.The analysis of the electronic structure calculations allowed tomake
several conclusions regarding the formation of electronic and optical properties of the α-, β-, and γ-phases of
PVDF, as well as predictions about the potential for experimental monitoring of the phase composition of this
compound. It was established that detecting the simultaneous presence of β- and α-(or γ-) phases in PVDF
crystal samples can be effectively achieved using reflection spectroscopy in the vacuum ultraviolet range, in-
frared absorption, Raman scattering, and X-ray phase analysis. However, distinguishing the presence of the
α-phase against the background of the γ-phase using these methods would be practically impossible.
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