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Major research interests of Dr. Amlan 
Dutta are theoretical and computational 
material science. He employs the tools 
of molecular dynamics simulations to 
investigate the elasto-plastic properties of 
solids. Presently, he is studying systems 
like metallic glasses, heteroepitaxial 
semiconductors and nanocrystalline 
solids. He is also performing studies on 
data mining methods in material science.

Supervision of Research / Students
Ph.D. Students
1.  Suvankar Das, Atomistic simulations 

of semiconductor nanocomposites 
(Ongoing)

Teaching activities at the Centre
1.  PHY 291, Basic Laboratory – II, 2nd 

Semester IPhD, 9 students (Shared 
with Prof. Kalyan Mandal)

Publications in Journals
1.  A. Dutta; Compressive deformation of Fe nanopillar at high strain rate: 

Modalities of dislocation dynamics; Acta Mater.; 2017; 125; 219.

2.  S. Das and A. Dutta; Elastic behavior of amorphous-crystalline silicon 
nanocomposite: An atomistic view; Physica E; 2017; 85; 180. 

Lectures Delivered
1.  Elastic behavior of crystalline/amorphous core/shell silicon nanowires, 

Devices for Integrated Circuit (DevIC), Kolkata, India (2017).

2.  Unveiling the mechanism of compressive deformation of bcc nanopillar 
through atomistic simulations, EMN Prague Meeting, Czech Republic 
(2016).

Sponsored Projects
1.  INSPIRE project, DST, May 2013 – May 2018

Conference / Symposia / Workshops / Seminars etc. organized  
1.  Ramanujan Conclave, 22-23 Dec., 2016, SNBNCBS (co-organizer)

Significant research output / development during last one year
General research areas and problems worked on
Molecular dynamics simulations, Elastic behavior of silicon nanocomposite, 
Deformation behavior of metallic nanostructures, Data mining applications in 
materials science

Interesting results obtained
By means of molecular dynamics simulations, we have investigated the 
elastic behavior of crystalline-amorphous Si-nanocomposites. It is found that 
the Young’s and shear moduli of such materials increase with increase in 
volume fraction of the crystalline phase. By comparing the simulation results 
with mathematical micromechanical models, we he found that the crystal-
amorphous interphase plays a key role in this regard. Moreover, the bulk 
modulus behaves in an anomalous non-monotonic way. The simulations 
reveal that this anomaly is due to the internal relaxation of atomic structures 
at the interphase (Fig. 1).

In a separate study, the deformation behavior of bcc Fe-nanopillar was 
investigated (Fig. 2). MD simulations revealed that during the compressive 
deformation, screw dislocation become active and act as carriers of plastic 
slip. If the load is high, a screw dislocation may also split into a twin fault. 
Furthermore, the mechanism of deformation was found to be sensitive to the 
temperature. Finally, the statistics of load-drop was studied, which unveiled 
the signature of self-organized criticality in the underlying dynamics.
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 Fig. 1 Anomalous trend of bulk modulus due to atomic 
relaxation.

Fig. 2 Stress-strain behavior of Fe-nanopillar during 
compressive deformation at different temperatures.

Proposed research activities for the coming year
1.  Development of a highly optimized algorithm for time 

series to network transform.

2.  Use of visibility network algorithm to study the 
phenomenon of serrated yielding in dilute alloys.

3.  Studying inverse Hall-Petch behavior of nanocrystalline 
metals by using MD simulations.

4.  Studying Ballistic deformation of bulk metallic glass.
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