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To leverage my expertise in high-throughput screening, first-principles simulations, and machine
learning to advance research on 2D materials, heterostructures, topological insulators, SHG, high-
energy materials, and molecular systems. My focus includes impactful applications in cutting-
edge technologies. With a strong foundation in programming, data analysis, and condensed matter
physics, I am keen to expand my expertise in data science, driving innovation in both scientific
research and industry. My goal is to contribute to cutting-edge advancements in materials science
while broadening my impact through data-driven and computational solutions.

High-throughput screening, machine learning models, Python programming, 2D materials and het-
erostructures, topological materials, noncentrosymmetric materials, strain and pressure engineering,
spin-orbit coupling, noncollinear magnetism, data-driven computational solutions.
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of Potassium 4,4-Bis(dinitromethyl)-3,3-azofurazanate: A Noncentrosymmetric Primary Explo-
sive”, The Journal of Physical Chemistry C, 2019, 123 (15), 10034-10050. (IF:4.484). DOI:
10.1021/acs.jpcc.8b11157

e Ganesh Damarla#, Elaprolu Narsimha Rao#, M. Venkatesh, Nagarjuna Kommu, G. Vaithee-
swaran, Akhila K. Sahoo, A.K. Chaudhary, ”A Time Domain Terahertz Spectroscopy and DFT
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S. Mondal, J. Prathap Kumar, E. Narsimha Rao, G. Vaitheeswaran, ” Structure-property cor-
relation studies of Bis(nitrofurazano)furazan (BNFF-1): A Density functional theory study”,
ATP Conference Proceedings, 2019, 2115, 030391. https://doi.org/10.1063/1.5113230. DOI:
10.1063/1.5113230

B. Adivaiah, E. Narsimha Rao, G. Vaitheeswaran, ”Structure-Property Correlation Studies
of Alkaline-earth Metal-Azides M(N3)2 (M = Sr, Ba)”, Journal of Physics: Condensed Matter,
2019, 31(47):475402. (IF:2.745). DOL: 10.1088/1361-648X /ab36a0

T. Atahar Parveen, E. Narsimha Rao, B. Adivaiah, G. Vaitheeswaran, ”"ROLE OF SPIN-
ORBIT INTERACTION ON ELECTRONIC PROPERTIES OF Cu BASED TERNARY ZINTL
PHASES”, 7th Annual International Conference on Emerging Research Areas (AICERA), 2017,
1-20.

Elaprolu Narsimha Rao*, V. Kameswara Rao*, ” Pressure, Directional Dependent Mechanical
Anisotropies and Phase Transition Studies of -5-nitro-2,4-dihydro-3H-1,2,4-triazol-3-one (NTO)
and 2,4,6-triamino-1,3,5-trinitrobenzene (TATB)”, Journal of Physics: Condensed Matter, 2022.
DOI: 10.1088/1361-648X /acal99 (IF:2.745)

Presented a poster entitled “Orientation Dependence of Mechanical Sensitivity of -5-nitro-2,4-
dihydro-3H-1,2,4-triazol-3-one (NTO): A High-Pressure Study” by E. Narsimha Rao,V. Kames-
wara Rao at the “13th International High Energy Materials Conference and Exhibits -2022” held
at TBRL, Chandigarh, Delhi during May 26-28, 2022.

Presented a poster entitled “Reconstruction of Nitrotriazolone (NTO) Crystal Packing Based on
Intermolecular Interactions” by E. Narsimha Rao, V. Kameswara Rao, M. Durga Prasad at
DAE Symposium on Current Trends in Theoretical Chemistry (CTTC-2020), September 23-25,
2021.

Presented a poster entitled “Structure-property correlation studies of Bis(nitrofurazano)furazan
(BNFF-1): A Density functional theory study” by S. Mondal, J. Prathap Kumar, E. Narsimha
Rao, G. Vaitheeswaran, at the 63rd DAE-SSPS-2018 symposium, December 18-22, held at Guru
Jambheshwar University Science and Technology, Haryana, India.

Presented a poster entitled “Lattice dynamics of cubic alkaline-earth metal nitrates M(NO3)2
(M = Sr, Ba): A first principles study” by B. Adivaiah, E. Narsimha Rao, T. Atahar Parween,
G. Vaitheeswaran during the 11th International High Energy Materials Conference and Exhibits
(HEMCE-2017) held at HEMRL, Pune during November 2017.

Presented a poster entitled “First Principle Study of Carbonate Fluorides ABCO3F (A = K, Rb,
Cs; B = Ca, Sr): A New Class of NLO Materials” by E. Narsimha Rao, G. Vaitheeswaran
during the workshop entitled ”Development of Binders and Plasticizers for Energetic Applica-
tions” held at ACRHEM, University of Hyderabad on December 15th, 2017.

Presented a poster entitled “First Principle Study of Carbonate Fluorides ABCO3F (A = K, Rb,
Cs; B = Ca, Sr): A New Class of NLO Materials” by E. Narsimha Rao, G. Vaitheeswaran
during the Winter School held at JNCASR, Bangalore, during January 2015, India.

Participated in the 13th International High Energy Materials Conference Exhibits-2022 organized
by High Energy Materials Society of India Chandigarh-Delhi Chapter in association with Termi-
nal Ballistics Research Laboratory (TBRL), Chandigarh at TBRL Ranges, Ramgarh, Panchkula,
Haryana, India during May 26-28, 2022.



Participated in DAE Symposium on Current Trends in Theoretical Chemistry (CTTC-2020),
September 23-25, 2021.

Participated in Science Academies Sponsored Refresher Course on “Computational Chemistry”,
held from January 27, 2020 to February 11, 2021.

Participated in Winter School on “Computational Chemistry and Biology” during December 09-
27, 2019.

Participated in the workshop entitled “(ML4SCI-2019) on “Machine Learning of Science” during
November 29 to December 1, 2019, at ITIT Hyderabad.

Participated in the workshop entitled “Advances in Optics and Photonics” scheduled from March
17-23, 2019 organized at UGC-Networking Resource Centre, School of Physics, University of Hy-
derabad, Hyderabad.

Participated in the workshop on “Development of Binders and Plasticizers for Energetic Appli-
cations” held at ACRHEM, University of Hyderabad on December 15, 2017.

Participated in the “5th Indian Theoretical Chemistry Symposium” held at University of Hyder-
abad during December 2016.

Participated in the “10th International High Energy Materials Conference and Exhibits (HEMCE-
2016)” held at University of Hyderabad during February 2016.

Participated in a one-day symposium on “Aneesur Rahman Day Lectures on Molecular Simula-
tions” on August 24, 2016, held at ACRHEM, University of Hyderabad.

Participated in a one-day symposium on “Aneesur Rahman Day Lectures on Molecular Simula-
tions” on August 24, 2015, held at ACRHEM, University of Hyderabad.

Participated in the Winter School on ”Materials and Processes for Applications in Energy and
Environment” during January 2015 at JNCASR, Bangalore.

Participated in a one-day symposium on “Aneesur Rahman Day Lectures on Molecular Simula-
tions” on August 24, 2014, held at ACRHEM, University of Hyderabad.

Participated in the SERB School on “Materials Modeling and Simulation across Length Scale”
at the Physics Department, University of Mumbai during December 2013.

Participated in a one-day symposium on “Aneesur Rahman Day: Molecular Simulations” on
August 24, 2013, held at ACRHEM, University of Hyderabad.

Participated in the conference on “Electronic Structure Approaches to Atoms, Molecules, Clus-
ters and Solids” held at ACRHEM, University of Hyderabad, during January 2013.

Participated in the MaX School: Materials and Molecular Modelling with QUANTUM ESPRESSO
(QE-Max-2024) course, organized by the MaX CoE, NCC Austria, NCC Czechia, NCC Hungary,
NCC Poland, NCC Slovakia, and NCC Slovenia. The course was conducted online from June
19-21, 2024.

Attended the virtual conference ”MLM4MS: Machine Learning Modalities for Materials Science,”
held from May 13 to 17, 2024. The conference was hosted by the Jozef Stefan Institute in Ljubl-
jana, Slovenia.
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e Attended “CS50AI: CS50’s Introduction to Artificial Intelligence with Python,” a course of
study offered by HarvardX, an online learning initiative of Harvard University, Cambridge, Mas-
sachusetts, in August 2024.

My research has been deeply rooted in the principles of quantum mechanics, focusing on the elec-
tronic properties of advanced materials through various computational methods. During my Ph.D.,
I employed density functional theory (DFT) to study the ”Structure-property correlation of Car-
bonate Fluorides and Metal-Organic Energetic Solids” for Terahertz detection and nonlinear optical
(NLO) applications. DFT allowed me to model the many-electron Hamiltonian effectively, enabling
the exploration of how electronic wavefunctions contribute to phenomena such as second harmonic
generation (SHG). This work was instrumental in designing materials with enhanced optical prop-
erties, crucial for applications like explosive detection and medical imaging. In my first postdoctoral
position, I transitioned to more sophisticated, wavefunction-based quantum chemistry methods,
which provided a more accurate treatment of electron correlation. This approach was essential for
studying high-energy materials (HEMs) and understanding their impact sensitivity. By modeling
the electronic structure of HEMs with greater precision, I uncovered how subtle changes in electron
correlation can affect material stability and reactivity, offering critical insights for the design of safer
and more effective materials for defense applications.

Currently, my research focuses on the modern theory of Berry phases and Berry curvature, which are
key to understanding the geometric properties of electronic wavefunctions in solids. This work builds
on my previous studies by exploring how topological aspects of the electronic structure influence
macroscopic properties like anomalous Hall conductivity (AHC). The Berry phase provides insights
into material properties not captured by traditional methods, making it particularly relevant for
designing materials with unique electronic and magnetic properties, essential for spintronics and
quantum computing. Moving forward, I aim to integrate these quantum mechanical approaches
with high-throughput screening (HTS) and machine learning to accelerate the discovery of materials
with novel topological and electronic characteristics. This comprehensive framework will enable the
rapid exploration of 2D materials and heterostructures, guiding the design of materials with tailored
properties for applications in optoelectronics, energy storage, and defense technologies. By bridging
the gap between theoretical predictions and practical applications, my work seeks to drive the next
generation of technological advancements.
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