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Research Topic:-
* Thesis title (Influence of Nanoparticles and Carbon Nanotubes on Electrical Characteristics of Natural
and Organic Dye-based Cell)

e Introduction (The study of the effect of nanoparticles and carbon nanotubes on the semiconducting
properties of organic dye-based cells is crucial for advancing the performance and efficiency of next-
generation photovoltaic and optoelectronic devices. Nanoparticles and carbon nanotubes, due to their
unique electrical, optical, and structural properties, can significantly enhance charge transport, light
absorption, and overall stability within these cells. By integrating these nanomaterials, it becomes
possible to overcome limitations such as low charge mobility and rapid recombination of charge carriers
commonly associated with organic dyes. This research not only helps in optimising the energy
conversion efficiency of dye-sensitised solar cells but also opens pathways for developing flexible,
lightweight, and cost-effective solar technologies. Furthermore, understanding these effects provides
insight into tailoring material interfaces and electronic interactions at the nanoscale, which is essential
for the design of high-performance organic electronic devices.)

Extra Research Activity:-

¢ Led-Free Perovskite-based Opto-Electronic devices.

* rGo-Polymar nano composite for Gas sensing and High Dielectric Application.
* Perovskite-based devices for Memory switching applications
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Dye Based Device, 7th International Conference on Nanoscience and Nanotechnology (ICONN-
2023), A. K. Karan, D. Sahoo, S. Sen, S. Rakshit, N. B. Manik, 2023.
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e Estimation of Activation Energy of Tartrazine Dye based Natural Organic Device, 4th International Conference on
Current Trends in Materials Science & Engineering (CTMSE 2022), A. K. Karan, D. Sahoo, S.
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EXPERTISE PORTFOLIO

Experimental:-

¢ Crystal Growth: Experienced in synthesising of high-quality polycrystalline samples of intermetallic and organic
compounds using arc melt and solid-state reaction techniques.

¢ Structural Characterisation:

X-ray diffraction (Experiment, analysis and refinement)

SEM, EDX (Experiment, Analysis)

AFM (Experiment, Analysis)

¢ Electric Properties: (Conductivity, Barrier Height Inhomogeneity, Distribution of Traps) Keithley 2400 source meter with
input programming, LCR METER IM3536,

* Photo-Voltaic Properties: (Spectral Response, Fill Factor, Power Conversion Efficiency, Absorption Coefficient, Lifetime) DSU-
Solar Simulator, Agilent Data logger with input programming

¢ Spectroscopic Properties:

Raman Spectroscopy (Crystalline Structure, Phase, and Defects)

X-ray Photoelectron Spectroscopy (Elemental Composition & State, Uniformity, and Composition)

Ultraviolet Photoelectron Spectroscopy (Density of States, Work function, Electronic Defects)

Nuclear Magnetic Resonance Spectroscopy (Arrangement of Atoms, Phase)

Fourier Transform Infrared Spectroscopy (Bond Information)

* Magnetic Properties: VSM magnetometer (DC-magnetic Susceptibility, Magnetisation)
* Transport Properties: (Resistivity, Magnetoresistance, Polaron Hopping, Fermi Energy),
* Thermodynamic properties: (Heat Capacity)

Theoretical:-



* DFT analysis (Quantum Espresso)

SKILLS

Coding (C-Programming, Fortran programming, DBMS, Arduino Programming)

Software (Quantum Espresso, SCAPS, HighScore Plus, Expo-2019, CambrigdeSoft ChemDraw Ultra 12.0, Omnic-2019,
VESTA-2019, Origin-2021)

Instrumentation (Electronic Circuits, Arduino CKT, Cryostat)

Instrument Handling (SHIMADZU Ultraviolet-Visible spectrophotometer (UV-1900), BRUKER FESEM & EDX (Quantax,
200), Hioki LCR Q meter (IM3536), Vibrating Sample Magnetometer (VSM), TGA/DTA, Keithley 2400 source Meter, Bruker D8
SWAX diffractometer, SMU-200 Solar Simulator)

EXTRACURRICULAR ACTIVITIES

Singing (Senior Diploma in Classical Music, Junior Diploma in Rabindra Sangeet, Junior Diploma in Najrul Geeti)
Recitation

Computer Science (Cita course from Youth Computer Training, B.Sc. General (Computer Sc.) degree from Kharagpur
College)

HOBBIES

Singing, Recitation, Gardening, Playing Games (Outdoor & Indoor), Photography, Exploring Nature,
Wildlife Camping, Reading Books.



