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Research Interests

e Quantum and electronic materials: transition metal nitrides and nitride-based quantum
materials; 2D materials and heterostructures (graphene, black phosphorus, transition
metal chalcogenides/oxides); transition metal—silicon and metal-organic interfaces

o Functional properties: magnetic, optical, excitonic, piezoelectric, and spin-transport
properties of bulk and low-dimensional materials

o Biointerfaces and biomaterials design: Clay—MXene interfaces, biomaterial design, and
molecular interactions with biomolecules (e.g., amino acids and RGD motifs)

o Energy materials: MXenes, TMDs, Doped Graphene and related hetersostructures;
electrochemical energy storage, hydrogen storage, thermoelectric materials, and dye-
sensitized solar cells

o Extreme-environment materials: MAB phases and related materials for high-
temperature and harsh-environment applications

o Surfaces and interfaces for energy applications: metal oxide surfaces/interfaces (e.g.,
Ti02) for catalytic, photovoltaic, and related applications

o Computational materials design: first-principles modeling (DFT and beyond), quantum
transport (NEGF), thermal-property modeling (including quasi-harmonic approximation),
and machine learning for materials discovery and design.
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1. "Magnetocaloric properties of MAB phases," invited oral presentation 47th International
Conference and Expo on Advanced Ceramics and Composites, DoD, Florida. (January
2023).

2. APS MARCH MEETING 2023, "Ab Initio investigation of bio-interfaces," NSF, Las Vegas.
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3. “Discovering MAB phases”, invited oral presentation, 45" International Conference and
Exposition on Advanced Ceramics and Composites, January 26-30, 2020, at the Daytona
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4. “Energy storage using MXenes”, invited oral presentation, 44" International Conference
and Exposition on Advanced Ceramics and Composites, January 26-30, 2020, at the Daytona
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5. “Thermal Transport Properties of Functionalized MXene monolayers”, invited oral
presentation, 42" International Conference and Exposition on Advanced Ceramics and
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6. “Optical and electronic properties of few-layer black phosphorus: DFT perspective”, invited
oral presentation, North Dakota State University, 10 April 2017, 2016, Fargo/ND USA.

7. “Mo2C as a high-capacity anode material: a first-principles study”, oral presentation at the
APS MARCH meeting, March 13-17, 2017, New Orleans, LA.

8. “Peculiar Piezoelectric Properties of Two-Dimensional Materials”, oral presentation at
the Flatlands beyond Graphene 2016, 5-8 July 2016, Bled/Slovenia.
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“Remarkable effect of stacking on the electronic and optical properties of few layer black
phosphorus”, oral presentation at Nanotrll, 22-25 June 2015, Middle East Technical
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IYTE, Izmir/Turkey.

“Doping of rhenium disulfide monolayer: A systematic first principles study”, poster
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“Reaction pathways in the reactive composite Mg(NH2)> + LiH” oral presentation at APS
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“Fermi level pinning at electrode-organic semiconductor interfaces” poster presentation at
First principles theory and modeling in organic electronics, January 31-February 3 (2011),
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Scientific meeting on Chemistry related to Physics & Material sciences, February 15-16
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Symposium Hydrogen and Energy, January 24-29 (2010), Wildhaus/Switzerland.
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