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Abstract of the Ph.D. thesis:
The thesis aims to study optical and vibrational properties of 1D and 2D semiconductor systems

mainly using Raman and Photoluminescence spectroscopy. Like plasmonic nanostructure, we
realized electric field enhancement in germanium nanowire. Depending on the diameter of the
nanowire and wavelength of incident radiation, we demonstrated dipolar (antenna effect) and
quadrupolar resonance through a polarized Raman study. For the first time, we explored complete
lattice dynamics of polymorph ST12 germanium nanowire through Raman spectroscopy and
calculations. A systematic Raman study has been carried out to explore the lattice dynamics of the
direct bandgap Ge;.«Sny alloy nanowire. Our study also involves probing anomalous phonon
behavior of SnSe nanoribbon at various thermodynamic conditions. Finally, we demonstrate tuning
optical properties of the Mn-doped MoSe: 2D sheet through photoluminescence spectroscopy.
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Professional Skill Set

Sample Preparation

v’ Exfoliation from single crystal.
v Chemical Vapour Deposition.
v Hydrothermal method.

Characterization

v XRD

v" Scanning Electron Microscopy

v Transmission Electron Microscopy
v' X-Ray Photoelectron Spectroscopy

Vibrational and optical spectroscopy

v Micro Raman spectroscopy (Polarized Raman spectroscopy, Temperature dependent
Raman spectroscopy).

v’ Optical absorption spectroscopy.

v Micro Photoluminescence spectroscopy (ambient, low and high temperature).

Simulation

» Origin Lab.

» Microsoft Excel.

» COMSOL Multiphysics.
» Mathematica

Personal skills and competences:
Literary works, both fiction and non-fiction, particularly in my mother tongue deeply attract me.
As extracurricular, I am involved in writing for magazines and editing books. I have interest in




music as well, and got training in Indian music, with a wish to explore different music genres
across the world. I worked as an honorary creative head for a publishing house, which publishes
books of literature in Bengali.

Languages known: English, Bengali (Mother tongue).
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Oral presentation at QMAT 2020, S N Bose National Centre for Basic Sciences, India.
Poster presentation at IWPSD 2019, S N Bose National Centre for Basic Sciences, India.
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