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My research focuses on developing next-generation multifunctional materials 

by integrating advanced ceramics, magnetic oxides, multiferroics, and 

flexible polymer nanocomposites for applications in energy harvesting, 

electromagnetic interference (EMI) shielding, high-frequency 

communication, dielectric resonator antennas. My specialization is in defect 

engineering, crystal structure optimization, and interface design to tailor 

magnetic, dielectric, pyroelectric, and electrical properties. Using advanced 

synthesis, characterization, and impedance analysis, I establish structure–

property relationships that enable high-performance functional materials.  

The summary of my research work is as follows: 

Across the reported studies, the synthesized functional oxide and polymer 

nanocomposite materials demonstrate significant improvements in their 

structural, electrical, dielectric, and electromagnetic properties through 

appropriate compositional engineering. In the rare earth doped yttrium iron 

garnet (YIG) and Gadolinium Iron Garnet (GdIG) ceramics, magnetic 

transition, magnetization reversal, impedance spectroscopy revealed a clear 

reduction in grain and grain-boundary resistance with Sm substitution, 

resulting in enhanced AC conductivity. The conductivity behavior follows 

Jonscher's universal power law, while the temperature-dependent analysis 

confirmed that the conduction mechanism is predominantly governed by the 

overlapping large polaron tunneling (OLPT) model, indicating efficient 

charge transport at elevated temperatures. 

  

  

 

 

 



 

 

 The PCCCe polymer nanocomposite exhibits outstanding functional 

performance. Gamma irradiation enhanced the cross-linking within the 

polymer matrix, improved the dispersion of CeO₂ nanofillers, and 

strengthened the interfacial interactions, resulting in superior mechanical 

stability and electromagnetic shielding performance. The material achieved 

an excellent total electromagnetic interference (EMI) shielding effectiveness 

of approximately 78 dB in the X-band at a gamma dose of 50 kGy, 

corresponding to an attenuation efficiency exceeding 99.999999% of incident 

electromagnetic radiation.  
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Collaborations 1. Dr. Tribedi Bora, NIT Meghalaya 

2. Dr. Sandeep Kumar Srivastava, CIT Kokrajhar 

3. Dr. S. Ravi, IIT Guwahati 

4. Dr. P.A. Alvi, Banasthali Vidyapith 

5. Dr. Upendra Kumar, IIIT Allahabad 

Invited Talks 
1. Invited Speaker in National Conference on “Emerging Trends in Science 

and Technology”  

2. Invited Speaker in “Faculty Development Program (FDP) cum Workshop: 

Frontiers in Multidisciplinary Research”. 

3. Invited talk in “Physics on Friday” in DDU Gorakhpur University.  

4. Invited Speaker in International Conference for Women in Multifaceted 

Research  

5. Invited Speaker in National seminar on Ferroelectrics and dielectric  

Group 
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(PhD Students 

and Projects) 
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any 
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