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"Functional Oxides Research Group" is a Rajkot (Gujarat) based research group headed by Prof. Nikesh A. Shah was established in 2014 works in the field of Solid State Physics & Material Science with specialization in Experimental Condensed Matter Physics, Functional Oxides,
Manganites, Multiferroics, HTSC, Diluted Magnetic Semiconductor (DMS), Metal Oxides, Ferrites. The group deals with the forms of materials such as Polycrystalline Bulks, Nanostructures, Powder Composites, (Nano–Nano–Micro), Core–Shell Composites, Thin Films, Devices
Heterostructures, Multilayers, Thin Film Composites by using wide Experimental Techniques such as Neutron Diffraction, Swift heavy Ion Irradiation, High Energy Radiation, Gas Sensitivity, Bio–Physics Studies etc. to study the functional properties of materials such as Structural
Properties, Microstructural Properties, Optical Properties, Chemical Properties, Electrical Properties, Transport Properties, Magneto-transport Properties, Magnetic Properties & Thermal Properties. The group has very strong research collaborations with the Research Institutions
and Universities such as (i) University of Sfax, Tunisia (ii) Inter University Accelerator Centre (IUAC), New Delhi, India (iii) Institute for Plasma Research (IPR), Gandhinagar, Gujarat, India (iv) Indira Gandhi Centre for Advanced Research, Kalpakkam, Tamil Nadu, India (v) UGC-DAE
Consortium for Scientific Research, Indore, Madhya Pradesh, India (vi) UGC-DAE Consortium for Scientific Research, Mumbai, India (vii) Central University of Rajasthan, Ajmer, Rajasthan, India (viii) Sardar Patel University, Vallabh Vidyanagar, Gujarat, India.

Title:- "X–Ray Diffraction: Bulk and
Composite Materials"

Structure of a material determines the properties and stability
of a material. X–Ray Diffraction (XRD) is a method used to
determine the structure of a material. The first step for any
student before carrying out further study on his/her synthesized
material is XRD. The generated XRD pattern provides us with
ample information like phase of material, crystalline size, strain,
orientation of grains etc. In this talk we will use PowderX to
initially determine the lattice parameters of the material. Then
for further accuracy we will understand how to do Rietveld
refinement using FullProf_Suite software.

Present discussion will be on the role of electrical properties such
as dielectric, impedance, and ac conductivity to understand the
electrical behavior of oxide materials. The basic understanding of
these properties will be discussed using various theoretical models.
There will be a discussion on dielectric relaxation phenomenon, loss
factor, cole-cole fittings, relaxation time (τ), and distribution of
relaxation factor (α). The complex impedance spectroscopy and
Nyquist plot will be presented with its importance to correlate
microstructure. Several conduction mechanisms in oxide materials
will be explored using the Jonsher’s universal power law.

Title:- "Optics: A Characterization Tool for
Functional Oxide Materials"

Title:- "Characterization of Oxides Through
Electrical Study"

In this talk, various interaction between optics and
materials will be discussed in detail and how these
interactions can be helpful to analyze properties of
materials. The main focus area of this discussion will be
optical properties of functional oxide materials and various
optical spectroscopies such as UV Visible spectroscopy,
FTIR spectroscopy and other spectroscopies. Furthermore,
the exploration of analysis of characterization data of the
material will be included in the discussion.

In this topic, the fundamentals of magnetism starting from the Bohr
magneton and all the way up to advanced functional magnetic
materials will be discussed. After a primitive explanation on
different types of magnetism observed in various materials, a
detailed elucidation on a few techniques for the measurement of
magnetic properties will be carried out. Subsequently, a couple of
case studies covering an in depth analysis of magnetic properties
and its discrepancies as a function of temperature will thoroughly
be scrutinized. The applications of these functional magnetic
materials in presently remarkable field of spintronics will be
summarized followed by a brief conclusion.

Title:- "Magnetism and Magnetic Materials"

Title:- "Structural and Micro Structural Properties of
Functional Oxide Based Thin Film Devices"

A detailed study on the structural and microstructural properties of
functional oxide based thin film devices will be discussed. It is shown
that effect of structural quality depends on the strain value, i.e. d –
spacing of film and substrate. In this session, lattice strain, types of
strain and effect of strain value on various physical properties of
functional oxides will be discussed. In addition, a study of structural
properties of thin films, having different thickness will be presented.
Similarly, a complete study on microstructural properties of functional
oxide based thin film devices will be discussed by using WS x M
software for Atomic Force Microscopy (AFM) images. This property is
expected to provide useful information for future work to be done on thin
film devices.

X-ray spectroscopy is a powerful tool for analytic
purposes. X-ray absorption spectroscopy is one of the
most widely used X-ray techniques. It is suitable to find
out the local electronic and geometric structures of
different materials. This session will answer the following
queries: (i) What is X-ray spectroscopy, and its types? (ii)
What is X-ray absorption spectroscopy? (iii) Why should
you perform X-ray absorption spectroscopy? (iv) Where
can you perform X-ray absorption spectroscopy? (v) Case
study: How to implement in analysis?
Title:- "Transport Properties of
Condensed Matter Physics"

Title:- "X-Ray Absorption Spectroscopy:
Basic Principles"

Transport properties is a generalized word in physical Science as in Physics. In solidstate physics, the motion and interaction of electrons, holes and phonons are studied
under ’transport phenomena’. Charge transport mechanisms are theoretical models
that aim to describe the electric current flow through a given medium. In this webinar,
the carrier transport phenomena in functional oxides will be discussed following the
research methodological approaches and starting from the most fundamental
aspects i.e. (i) resistivity (sine qua non if electrical devices are to be fabricated), (ii)
how to measure it with the least possible errors, (iii) instrumentation related to it, (iv) a
simulation program to perform the experiment on your computer, (v) sophisticated
instrumentation to perform the research level experiments, (vi) various case studies on
Resistivity vs Temperature (RT) and Resistivity vs Magnetic Field (R-H), and (vii) different
possible charges transfer mechanisms. At last, important points will be highlighted to
keep in mind while performing transport measurements.

The origin of superconductivity with its properties like
coherence length, penetration depth, energy gap etc. will be
discussed
in
detail.
Normal
conductivity
and
superconductivity parameters and the difference between
them will be discussed. Detailed analysis part of temperature
dependent superconducting fluctuations in presence of
magnetic field and estimation of fluctuation dimensionality
using Aslamozov- Larkin model and Lowest Landau level
scaling will be presented for selected superconductors.

Title:- "Transport Properties in Superconductor"

