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Research Interests:
Presently my research interest is focused on

» Synthesis and characterization of strongly correlated oxides particularly doped rare
earth manganites.

» Study of low temperature transport properties of doped manganites.

» Study of the effect of dimensionality on the low temperature transport properties of
doped manganites (infinite layered, single layered and double layered doped
manganites).

» Study of conduction noise in doped manganites (it could reveal the information about
the mechanism for electrical transport in doped strongly correlated oxides).

» Synthesis of oxide nano particles, nanorods.

» Study of the optical, magnetic and electronic properties of nano materials particularly
oxides and correlation between these properties. The study of the temperature
dependence of optical properties is very interesting for understanding of the physics in
these materials.

» Synthesis of ZnO nano particles, ZnO nanorods, ZnO nano particles-conducting
polymer composites and ZnO nanorods, fabrication of ZnO polymer heterojunctions (n-
p configuration)

» Study of the transport properties of the ZnO nano particles, ZnO nanorods, ZnO nano
particles-conducting polymer composites and ZnO nanorods-conducting polymer
hetero structure.

» Study of biomedical applications of ZnO nanorods.

Research Experience :

More than ten years of research experience in the field of experimental Condensed Matter
Physics especially in synthesis and characterization of materials. Good knowledge of handling
low temperature experimental setups. Ph.D. work was mainly focused on study of transport
properties of manganite in the temperature range from 4.1 K to room temperature and results
were discussed with proposed models.

Brief Summary of Research Work :

Magnatotransport Studies in double layered La,.»xCai+2xMn,O7; manganites
Magnetotransport properties of double layered Las.oxCai+2xMn,0; (x = 0.0 — 0.5) manganites
have been studied and on the basis of these studies, a magnetic phase diagram of double
layered Lay.oxCay+2xMn,0; manganites have been proposed.

The study of temperature dependent magnetoresistance and magnetization of high quality bulk
sample of double layered La;4Ca;sMn,O; manganite prepared by sol-gel method revealed
perfectly polarized magnetic bilayeres. The observed magnetoresistance was attributed to the
spin polarized tunneling of charge carriers between these polarized magnetic bilayeres.

Transport mechanism in double layered La;-oxCai+2xMn,O; manganites

Transport mechanisms in double layered La.oxCai+2xMn,O7; manganites have been studied
thoroughly. At low temperatures, the increase of resistivity with decrease in temperature was
found to be due to combined effect of weak localization and electron-electron scattering for the
compositions x = 0.1 — 0.4. However, the minimum in the resistivity was observed due to
competition between the weak localization effect, electron-electron scattering process and
electron-phonon scattering process at low temperatures. At high temperature above metal —
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insulator transition temperature, the Mott’s 3D VRH mechanism was found to be the most
suitable transport mechanism describing the semiconducting behaviour of the double layered
Laz-2xCaz+2xMn,07 (x = 0.0 — 0.5) manganites. The metal — insulator transition was seemed to
be occurring due to magnetic disorder induced percolation in these manganites.

Conduction Noise Studies

The conduction noise in double layered La; 4Ca; Mn,O; manganite possessed 1/f* type of
frequency dependence. The study of temperature dependence of normalized conduction noise
of the double layered La;4Ca;sMn,0; manganite revealed three peaks at different
temperatures which correspond to the setting up of two-dimensional short range ferromagnetic
correlations, two-dimensional out-of plane ferromagnetic and three-dimensional out-of-plane
ferromagnetic ordering respectively in the double layered manganite On the application of
magnetic field, conduction noise was found to reduce due to a reduction of spin fluctuations
generated at three-dimensional out of plane and two-dimensional short-range ferromagnetic
transitions as well as reduction of fluctuations in magnetic domain orientation.

After Ph. D., | worked on various materials viz; manganite, ZnO nanostructures and Polymer
composites with ZnO nano particles. Nano particles of ZnO were synthesized by solution
technique and composite films of nano ZnO/polyaniline with different weighted percentage
were prepared. The dielectric properties of these films have been studied and the explained on
the basis of multi-core model. ZnO nanorods have been successfully grown by solvo-thermal
method on template and thin films of ZnO were deposited by spray pyrolysis method for
various optoelectronic applications. LBMO manganite samples have been synthesized by
conventional ceramic method and effect of biasing current on their magnetotransport properties
were studied. The results were explained on the basis of two phase model. From the study of
conduction noise in double layered manganite, magnetic disorders in the system were
attributed to the occurrence of metal insulator transition in the system and magnetic field
dependence of conduction noise suggested the percolative type of electrical transport in the
system.
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