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DAS Group

Theoretical and Computational Materials Physics:
Investigation and Prediction of quantum phenomena in materials

http://www.msl.titech.ac.jp/~das/  #E#¥z Dr. Sergey Dr. Gaku
Hena A Nikolaev Okuma
Das PhD

[® Focus of research|

DAS group employs various first-principles theoretical methods to understand and
predict the quantum phenomena in materials at the atomic and electronic level.
The group aims to elucidate structure-property relationships in various structurally

and chemically complex systems, including single crystals, thin films, artificial
heterostructures and nanostructures, in order to design new materials with desired
properties. In this regard, the materials of interest primarily belong to the transition
metal complex oxides and chalcogenides family.

Research Subjects

|’ ) | . . A non-polar lattice distortion driven various
Quantum theory of magnetic and spin-dependent phenomena: properties in LuFeO,/LuFe,0, type systems
Magnetic and spin-dependent quantum phenomena are worth

investigation from both fundamental and application point of view. To
this end, the primary goal is to unravel the material-property duality
based on materials specific quantum mechanical calculations and
model Hamiltonians.

Magnetoelectric phenomena, Magnetic phase stability and transitions,
thermal Hall effect, spin Hall effect, topological phases

Nature Communications 5, 2998 (2014); Nature Materials 13, 163-
167 (2014), Nature 537, 523-527 (2016), ACS Applied Electronic
Materials 1, 12, 2514-2521 (2019)

Role of atomic order/disorder on the properties of materials:
In a material, the arrangement of constituent atoms in their
respective sublattices significantly influences the properties
of the material. The group, therefore, is interested in exploring
the stability of the atomic ordered/disordered phases coupled
with other microscopic degrees of freedom and their respective
influences on the properties of materials. Such an approach

We study thermodynamic and kinetic phase stability of ordered/disordered would lead to the discovery of new stable/metastable phases
phases and their control over the properties of materials with novel functionalities
Chem. Mater. 29, 7840-7851 (2017),

Chem. Mater. 31, 4748-4758 (2019) lonic transport, negative thermal expansion, magnetic properties

|0 About the group |

DAS group, being a relatively new team, encourages heterodoxy in ideas and interdisciplinarity in approach among its members.
Hence, researchers with innovative ideas from diverse scientific backgrounds are encouraged to apply. The group members
have access to in-house computer cluster and the Tokyo Tech supercomputer TSUBAME. The group is involved in domestic and

international collaborations with distinguished experimental and theoretical groups.

| ® Related Societies |
American Physical Society (APS), Materials Research Society (MRS), Japan Society of Applied Physics (JSAP), Physical Society of
Japan (JPS), American Chemical Society (ACS)
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