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King Abdullah Institute for Nanotechnology, King Saud University, Riyadh, KSA 2010 -
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Research in theoretical nanophysics. Write papers in scientific journals and present calculated results at the
conferences. Mentor and teach graduate and Ph.D. students (courses Phys 502 Methods of Mathematical
Physics, Phys 652 Quantum Mechanics).
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Research Scientist

Recruited to lead a NSF and DoD funded project “Novel Nanostructures Based on Low-Dimensional
Semiconductor Systems”. Design and implement advanced numerical algorithms for exact quantum
calculations of the optical and electronic properties of the new class of semiconductor based devices
(quantum waveguides and dots) in electromagnetic fields. Create, debug, test and run Fortran and C++ code
on Linux and Windows platforms. Write papers in scientific journals and present calculated results at the
conferences. Mentor and teach students.
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Designed Arrayed Waveguide Grating (AWG) for optical multiplexing/demultiplexing devices. Developed
and implemented an idea of statistical numerical optimization of non uniformity of the cross-talk for
adjacent channels that was applicable for TE- and TM- modes and automatically took into account
polarization dependent loss for each channel. Implemented linear and nonlinear optimization for calculating
effective and group indices of AWGs as a function of the wavelength at different temperatures. Compared
efficiencies of silica and InP—based planar lightwave circuits.

Northern Digital Inc., Waterloo, ON, Canada 1999 - 2000
Research Scientist

Developed and implemented linear and nonlinear multivariate statistical algorithms that allowed to
substantially increase accuracy of precise 3D spatial measurement sensors based on plastic fiber technology
for medical applications. Applied theory of Euler angles and roll-pitch-yaw geometry for the correct
determination of the bend and twist of the ShapeTape sensor. Performed experiments for characterization
and optimization of 3D measurement sensors.

Waterloo Maple Inc., Waterloo, ON, Canada 1998 - 1999
Mathematical Developer

Participated in the project to make a computer algebra system Maple VV compliant with IEEE standard for
Binary Floating-Point Arithmetic. Introduced changes into the code to accommodate new features of the
Standard such as numerical exceptions, “Not a Number”, signed floating zero, infinity. Reviewed, changed,
debugged and tested library code for special mathematical functions extending their definitions to and
describing their properties on the whole complex plane.

Atomic and Molecular Engineering Laboratory, Minsk, Belarus 1992 - 1998
Belarusian State University

and

Department of Physics, Kwangju, South Korea 1995 - 1996

Chonnam National University

Researcher (1992 — 1995), Senior Researcher (1996 — 1998)

Developed computational tools in (Fortran, Pascal and C/C++) for efficient calculation of the design of
metallic planar waveguides and ultra-small devices of modern electronics and optoelectronics based on
exact solutions of Schrédinger and/or Maxwell differential equations. Conducted comparative analysis of
different numerical methods and showed that, for the structures studied, appropriate semi analytical mode-
matching technique is more efficient than differential Runge-Kutta methods. Proposed, developed and
implemented semi classical method of solving Boltzmann kinetic integro-differential equation for bulk
semiconductors. Wrote papers in scientific journals and presented discovered results at a number of
international conferences.
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