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Abstract: Mesoporous zinc oxide (ZnO) structures in the form of thin films have been investigated in the
present work. The promising electronic and optical properties of ZnO leads to its wide scale applications in
various fields of which the area of hybrid photovoltaics interests us. In a hybrid solar cell, ZnO acts as the
inorganic electron acceptor in combination with a hole-conducting organic polymer.

The main focus of this thesis would be to synthesize mesoporous ZnO network morphologies in the form
of thin films. The mesoporous network provides large surface-to-volume ratio to enhance light harvesting
capacity and the interconnected network reduces the probability of electron-hole recombination in addition.
In order to design such a morphology, an amphiphilic diblock copolymer Poly(styrene-b-acrylic acid) is used
as a template via solution based sol-gel route. The task is to find a proper morphology of ZnO network by
adjusting the weight fractions of solvents and the ZnO precursor. Structural characterization of the thin films
is done by scanning electron microscopy (SEM) and atomic force microscopy (AFM). Thickness of the films is
investigated by white light interferometry and height profilometry. Optical properties of the films are studied
by UV/Vis spectroscopy and photoluminescence.
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