DEPARTMENT OF PHYSICS
Thrust Areas of Research
: (i) Molecular Spectroscopy & DFT Computations   


  (ii) Materials Physics (Liquid crystals, Thin films,
                                                                Glass, Ferrite and Dielectric materials)  



  (iii) Crystal Growth and Characterization

  (iv) Study on thermal properties of metals and alloys

  (v)  Interaction of gamma-rays with matter
(i) Molecular Spectroscopy: Objectives:
· To synthesize the biologically important compounds those, exhibit biological activities against the in vivo anti-inflammatory, anti-fungal, anti-bacterial, anti-oxidant, In vitro cyto-toxicity, or anti-cancer activity,

· To undertake Density Functional Theory (DFT) computations so as to:

· elucidate the structure by evaluating torsional potential energy scans, XRD data and NMR (1H and 13C) spectra observed experimentally,

· study the non-linear optical (NLO) behaviour of the synthesized compounds by estimating the values of dipole moment, polarizability and first order hyper polarizability,

· determine the frontier molecular orbital energies to obtain the electronic properties such as ionization Potential, electron affinity, global hardness, chemical potential and global electrophilicity power using the established expressions,

· evaluate thermodynamic parameters, rotational constants, molecular electrostatic surface potential (MESP), etc.
· analyze the biological activity against in vitro cytotoxicity, anti-inflammatory, anti-cancer activity using experimental and molecular docking studies, 
· record FT-IR and FT-Raman spectra of the synthesized compounds so as to identify the functional groups and to make unambiguous vibrational assignments using potential energy distribution obtained in DFT computations, 
· simulate UV-visible spectra and to compare with experimental spectra for determining the type of electronic transitions involved.

Outcome 
· Development of a new compounds for exhibiting biological activity against in vitro cytotoxicity, anti-inflammatory, anti-cancer activity, etc, and the NLO materials which find applications as optical logic, optical switching, optical memory, frequency shifting, etc. 

(ii)   Materials Physics – Objectives


Why Study Materials Physics? 

· To be able to create a new material that will have some desirable properties. 

· To understand the limits of materials and the change of their properties with use. 
· To be able to select a material for a given use based on considerations of cost and performance. 
Metal oxide thin films:

Metal oxide thin film materials have wide application in micro electronics and data storage and gas sensors. For use in such application thin films are required. Thin films are prepared using PVD, PLD, CVD and Sol-Gel Method. The nano composite thin films show good surface coverage uniformity and reproducibility. The quality of the films will be tested using SEM, AFM and also from reflection and transmission spectra. A great deal of research effort directed towards the development of small gas sensing devices for practical and field applications ranging from toxic gas detection to pollution monitoring in ambient living environment.
Liquid crystals:
Liquid Crystals are ordered fluids with anisotropic properties. A variety of physical phenomenon makes them are of the most interesting subject of modern fundamental science. Their unique properties of optical anisotropy and sensitivity to external electric field allow numerous practical applications. Image analysis technique is used to study the properties of liquid crystals.
Glass Materials:

Glasses play a vital role in designing solid state electronic and ionic devices, such as wave guides, lasers, electro-chemical, electronic, electro-optic, magneto-optic couplers, fast ion-conductors, optical switches, etc.  The characterization of glasses as a function of composition and other properties needs a comprehensive knowledge on their microscopic structure. 
Ferrite materials:

To develop a soft ferrite material which can be widely used in various technical applications including in magnetic refrigeration, detoxification of biological fluids, magnetically controlled transport of anti-cancer drugs, magnetic resonance imaging contrast enhancement, magnetic cell separation, magnetic devices, switching devices, active components of ferrofluids, colour imaging and catalytic materials.  Few magnetic nanoparticles are proposed for biomedical applications. Finally, the future of magnetic nanoparticles in biomedicine lies in their combination with other materials that can impart multifunctionality to the system. 
 Nuclear Physics:
· The photon mass attenuation coefficient is a fundamental governing quantity essential in evaluating the nature of penetration of X-ray and gamma-ray in physical matter.

· The mass attenuation coefficient is a direct measure of the probability of the interaction involving the incident photon and the matter.

· The information on the mass attenuation coefficients of X and gamma-ray in many important materials is of significant interest for industrial, biological, agricultural, and medical applications.

· The precise values of the photon mass attenuation coefficients are requisite information to essentially provide data in diverse fields such as nuclear diagnostics as computerized tomography, radiation protection, etc.,

· The study of X-ray attenuation coefficients has received a great stimulus from the development of the X-ray scanner and its application to medical diagnosis and treatment
Nanocomposites –Photocatalysis study.

Photocatalysis as a green technology is essential to clean up water and environmental detoxification via visible light-induced photocatalysis and has various applications, such as CO 2  reduction, organic contaminant degradation, removal of toxic ions and heavy metal ions, water-splitting, antibacterial, self-cleaning, etc. Therefore, design and development of novel semiconductor photocatalysts has received much attention for the use for these purposes. For the practical visible light applications of photocatalysis, semiconductors must be modified either by bandgap narrowing or by preventing the electron–hole recombination by utilizing a strategy such as the surface and interface design of semiconductors, modulation of energy band configuration of semiconductors, manufacturing of solid-solution photocatalysts with continuous bandgaps, and using nanocomposites. Keeping in this mind we have developed some composites in our Laboratory as “Studies on photocatalytic activity in some reduced Graphene Oxide –TMO composites”. and studied some structural and electrical properties planning.
Faculty of Physics department is actively engaged in research in the above thrust areas and published good number of research papers in internationally reputed journals.


