SUHAS SOMNATH

EDUCATION
Ph. D., Mechanical Engineering July 2014
University of Illinois at Urbana-Champaign Urbana, IL

Dissertation: “Fundamentals of Heat Transfer and Thermal-Mechanical Control for Improved
Atomic Force Microscopy”
Advisor: Dr. William P. King

M. S., Mechanical Engineering May 2011
University of Illinois at Urbana-Champaign Urbana, IL
Dissertation: “Improved Nanotopography Sensing via Temperature Control of a Heated Atomic
Force Microscope Cantilever”
Advisor: Dr. William P. King

B. S., Mechanical Engineering July 2009
Rutgers University, New-Brunswick Piscataway, NJ
B. S., Computer Science July 2009
Rutgers University, New-Brunswick Piscataway, NJ

RESEARCH EXPERIENCE

Postdoctoral Research Associate, Oak Ridge National Laboratory =~ Oct 2014 - Present

Scanning Probe Microscopy Group, Center for Nanophase Materials Sciences

e Developing new experimental and analytical scanning probe microscopy techniques.

e Patent pending — Developed a novel voltage spectroscopy technique that is 10,000x faster
than current state-of-art techniques for improved spatial, voltage, and spectroscopic resolution
in studying polarization switching behavior in ferroelectric materials.

e Developing a cross-divisional software platform using high performance computing and
storage resources at ORNL to bring together the data and expertise of experimentalists,
theoreticians, and data scientists together to dramatically improve the quality and speed of
materials research.

e Developing instrumentation software to stream data from atomic force microscopes
directly to supercomputers for analysis
https://www.youtube.com/channel/UCHbO3ifYC5QdAisaBh679JQ

o Developing software for analysis of scientific microscopy data that will be released to
the open-source community soon (https://pypi.python.org/pypi/pySPM  and
https://github.com/ssomnath/PySPM)

e Regularly teach and help fellow researchers and users in programming and instrumentation

Graduate Research Assistant, University of Illinois, Sep 2009 - Jul 2014

Nanoengineering Lab, Mechanical Science & Engineering,

o Designed, microfabricated, and characterized cantilevers with integrated solid-state heater-
thermometers.

o Developed new thermal microscopy and lithography techniques for thermal AFM probes
using custom hardware, software, and electronics.

e Implemented inexpensive, autonomous, closed-loop temperature control of heated cantilever
probes for higher sensitivity in microscopy and precision in microlithography

o Developed instrumentation and analysis software, signal processing, and hardware to improve
microscopy throughput by 1000x through use of arrays of probes in parallel.


https://www.youtube.com/channel/UCHb03ifYC5QdAisaBh67qJQ
https://pypi.python.org/pypi/pySPM
https://github.com/ssomnath/PySPM

e Developed finite element models to characterize behavior of thermal AFM probes.
e Mentored graduate students for their master’s theses.

RESEARCH AND TECHNICAL SKILLS

e Programming:
o 10 years’ experience in numerous programming languages and database systems:
Python Java Matlab C/C++/C#
R Perl MySQL JSP / PHP
o Original software development:
= Software for analyzing microscopy data on high-performance computing
platforms: https://github.com/ssomnath/PySPM
= Vocabulary building software for students preparing for SAT / ACT / GRE:
https://github.com/ssomnath/GRE_WordL ookup

e Scanning Probe Microscopy & Lithography:
o 6 years’ experience in developing new scanning probe microscopy and lithography
techniques using custom software, signal processing, hardware, and electronics.
o Experienced in following dynamic and contact mode SPM techniques:

Piezoresponse Force Microscopy (PFM) Force spectroscopy

Band excitation techniques Dual AC Resonance Tracking (DART)
Switching Spectroscopy PFM Lorentz Force cantilever actuation
Local Thermal Analysis (LTA) Multi-cantilever imaging, lithography

e Modeling and Simulation:
o 4 years’ experience in thermal, mechanical, electrical modeling of MEMS devices
= Commercial finite element software — COMSOL Multiphysics, ANSYS
= Developed simple models manually in languages like Matlab and Python

e Microfabrication:
o 1 years’ experience in fabricating samples and silicon cantilevers using:

Photolithography Thermal oxidation

Sputtering Wet chemical etching
Reactive ion etching (RIE) Plasma assisted etching
Thermal evaporation Scanning electron microscopy

e Testing, characterization, and experimentation:
o Highly adept at instrumentation, testing, and data acquisition using LabVIEW
o 6 years’ experience in developing experimental setups using equipment such as:
NI DAQ Lock-in amplifiers  Oscilloscopes Function generators
Source-meters Multimeters Wire-bonders Probe stations
o 4 years’ experience in developing analog circuitry for research experiments.

e Engineering and design software:
o 6 years’ experience using the following engineering design software:

Solidworks Pro Engineer Autocad Blender
o 5 years’ experience in following simulation and engineering software:
Igor Pro Simulink Fortran Mathematica
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TEACHING EXPERIENCE

Undergraduate Teaching Assistant, Introduction to Computer Science Aug ‘08-May ‘09

Computer Science Department, Rutgers University, New Brunswick Piscataway, NJ

e Conducted recitation sessions to revisit topics taught in lectures, answered questions
regarding concepts and homework problems

o Prepared weekly list of representative problems and walked students through solving the

problems
Peer Mentor, Calculus 11 Aug 2007 — Dec 2008
Mathematics Department, Rutgers University, New Brunswick Piscataway, NJ

e Assisted a graduate teaching assistant in weekly recitation sessions
e Graded homeworks and posted solutions

AWARDS & HONORS

e Best Poster Award, Center For Nanoscale Science and Technology (CNST) 10" Annual
Nanotechnology Workshop, University of Illinois, Urbana-Champaign, May 2-3, 2012

e Best Presentation Award — Senior Design Project, Department of Mechanical Engineering,
Rutgers University, Spring 2009

e School of Engineering Scholarship, Rutgers University, Aug 2006 — May 2007

e Dean’s List —Handpicked by the School of Engineering dean for high academic merit,
Rutgers University, Aug 2005 — May 2009

PROFESSIONAL MEMBERSHIPS

e Materials Research Society

e American Society of Mechanical Engineers
e Tau BetaPi

e Sigma Pi Tau
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