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Research positions

2017- Till date: Indian Institute of Technology-Delhi, India

Worked as a postdoctoral fellow in a joint collaborative project between Bio-Nano Electronics
Research Centre (BNERC), Toyo University Japan and Indian Institute of Technology-Delhi, India.
Currently engaged in performing X-ray Photoelectron Microscopy (XPS) measurements and synthesis
of metal nanoparticles for plasmonic applications.

Education
2011-2017: Ph.D., Indian Institute of Technology Delhi, India

Ph.D. Supervisors- Prof B. R. Mehta (IIT-Delhi, India) & Prof. J. Brugger (EPFL, Laussane,
Switzerland)

2009-2011: Research Associate, National Physical Lab, Delhi, India

2007-2009: MSc. Physics (Electronics), University of Delhi, India

2004-2007: BSc. (H) Physics, University of Delhi, India

Research Interest

Synthesis of organic, inorganic and 2D thin films and nanocomposites, electrical and thermal
characterizations, nanoscale measurements, p-n junctions, organic-inorganic hybrid structures,
interfacial properties, grain structure, solar cells, thermoelectric measurements techniques, high
resolution transmission electron microscopy, conductive atomic force microscopy, kelvin probe force
microscopy, scanning thermal microscopy, X-ray photoelectron microscopy.

Technical Skills

Deposition techniques
Thermal evaporation, DC and RF magnetron sputtering, electrochemical deposition, solvothermal and
chemical bath techniques.

Characterization techniques

X-ray diffraction and X-ray photoelectron spectroscopy for structural analysis, Spectroscopic
ellipsometry and UV-Vis-NIR for optical studies, two and four probe I-V using probe station for
electrical studies, resistivity vs temperature, capacitance-voltage measurements, conductive atomic
force microscope, kelvin probe force microscope and scanning thermal microscopy for nanoscale
electrical and thermal studies, Seebeck effect measurement, photovoltaic response, frequency response
analysis, cyclic voltammetry.

Device Testing
Electrical and thermal measurement for thermoelectric and solar cell applications at macroscale and
nanoscale level.



Programming Languages
C/C++ and labview programming for interfacing

Research Experience

e Synthesis of thin film of polymers and various inorganic compounds using electrochemical
deposition, RF magnetron sputtering and thermal evaporation systems.

e Synthesis of 2D thin films (graphene, MoSz, Biz2Tes) using CVD, MOCVD and solvothermal
methods.

e Fabrication and electrical characterization Bi>Tes based nanocomposite structures with
various 2-D as well as bulk materials for thermoelectric measurements.

e Understanding of the role of interface modification of nanocomposite structures and its charge
transport on thermoelectric applications.

e Enhancement in figure of merit of Bi>Tes nanocomposites (ZT ~ 1.45) as compared to ZT for
BizTes (~ 0.40).

e Developed a new technique for measuring thermal conductivity of thin films based on
modified Parker’s method using commercial SThM.

e Understanding the reaction kinematics and equivalent circuits involved in electrochemical
synthesis for doped polymers.

e Transport studies for disordered system on the basis of Mott’s VRH model and Mott’s
parameters for polymer systems.

Honors & Awards

e NET-UGC fellowship granted by Council for Scientific and Industrial Research (CSIR), Govt. of
India for doctoral research work (2010-2015)

e Qualified Graduate Aptitude Test in Engineering (Physics) 2010 with a percentile of 98.4.

e Best oral presentation at Delhi Technical University (DTU) (2011)

e Best poster presentation at National Physical Laboratory (NPL), on science day (2011).
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Conferences

1. K. Agarwal and B. R. Mehta, Synthesis and characterization of Bi>Tes nanocomposites for
thermoelectric applications, Poster presented at ICONSAT (2014), Chandigarh, India

2. K. Agarwal and B. R. Mehta, Effect of silicon, carbon and tellurium on structural, electrical and
thermoelectric properties of bismuth telluride nanocomposites thin films, Poster presented at MRS
Fall Meeting & Exhibit (2014), Boston, MA.

3. K. Agarwal and B. R. Mehta, Nanocomposites thin films for improved thermoelectric properties,
Poster presented at 2nd Indo-US workshop (2014), NPL, India

4. K. Agarwal, V. Kausik, D. Varandani and B. R. Mehta, Structural, electrical and thermoelectric
transport of bulk Bi>Tes composite samples with graphene and carbon, Oral presentation at NCSMD
(2016), 1IT-Jodhpur, India

5. K. Agarwal, D. Varandani and B. R. Mehta, Nanoscopic and macroscopic study of the effect of
carbon and silicon on structural, electrical and thermoelectric properties of bismuth telluride thin
films, Poster presentation at NCSMD (2016), 11T-Jodhpur, India
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