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Abstract

In recent years, technological innovation in environment-friendly multifunctional materials has
become a thrust area in research. In this regard, (K, Na)NbOs (KNN) qualifies to be a promising
candidate amid diverse lead-free families due to the remarkable piezoelectric response along with
high Curie temperature (~400°C)*2. My Ph.D. thesis mainly describes the tailoring of structural,
morphological, chemical state, and optical properties of RF-sputtered KNN thin films by different
post-treatment methods, which include swift heavy ion (SHI) irradiation (100 MeV Ni, 100 MeV Ag,
120 MeV Au ion beams), low-energy ion implantation (30 keV Li-ion), and annealing processes such
as rapid thermal annealing (RTA) and conventional furnace annealing (CFA). The in-depth analysis
of structural, morphological, optical, and luminescent properties of KNN films and the possible origin
of photoluminescence were reported.

A systematic modification in the various properties of KNN films is observed after 120 MeV Au ion
irradiation. An interesting finding from this study is that films show the crystalline-to-crystalline
phase transition (KNN exhibits superior properties at morphotropic phase boundary) at lower ion
fluence and crystalline-to-amorphous phase upon irradiation at higher fluences®. Li-ion implantation
of KNN thin films shows a minor variation in transmittance and band gap; however, the crystallinity
is reduced gradually with ion fluence. PL intensity and the probability of radiative transition are found
to be increased with ion fluence*. Moreover, the comparative study of RTA and CFA results reveals
that the crystallinity and grain size are higher in CFA samples. However, the band tails extended
more with annealing temperatures in CFA samples. PL intensity and transition via radiative states
are more for samples annealed using RTAS. The obtained results demonstrate the possible use of
KNN for optoelectronic applications.
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