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• Defects Engineering to optimize the electron and phonon transport properties of 
immiscible semiconductors

• Dr. Nirmal Kumar Velu
• CSIR-Institute of Minerals and Materials Technology, Bhubaneswar
• India

• E-mail: nirmalvelu.immt@csir.res.in ; Mobile: +91-9600973603
• https://www.immt.res.in/advanced-material-technology/dr-nirmal-kumar-velu-scientist 
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Thermoelectric Device



Phonon contribution to thermal conductivity



Properties of InGaSb immiscible alloy



An approach to improve the TE properties



Our works on defects engineering
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Enhancement in the electron and phonon transport properties by defects engineering

The ZT of InGaSb is enhanced up to 0.87, the 

highest among other III-V semiconductors

The interrelated electron and phonon transport 

properties in crystalline materials could be enhanced 

―without much affecting the electron transport 

properties― by defects engineering via point defects 

and compositional segregations.



Contact details

• Dr. Nirmal Kumar Velu

• E-mail: nirmalvelu.immt@csir.res.in ; nirmalvelu@gmail.com

• CSIR – Institute of Minerals and Materials Technology, Bhubaneswar, India

• Public R&D organization

• India

Expertise we can offer

• High-temperature crystal growth from melt

• Growth kinetics control to achieve compositional homogeneity

• Crystalline defects engineering

• Electron and phonon transport properties optimization

• Growth of complex semiconductors and quantum materials
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