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OBJECTIVE

Postdoctoral position in the study of ultrafast laser-matter interaction through novel light sources
and observation methods, combined with non-perturbative calculation.

CURRENT RESEARCH

• Study of the generation of terahertz (far infrared) transients during the ionization of atoms
and molecules by high-intensity femtosecond optical pulses:

– Experiments in a pulsed gas jet ionized by dual-color, phase controlled, femtosecond
pulses

– Quantum mechanical simulation of the ionization process through numerical solution of
the three-dimensional time-dependent Schrödinger equation

• Broadband terahertz time-domain spectroscopy using generation and detection in gases, and
utilizing a novel heterodyne detection technique allowing for coherent measurements spanning
from millimeter waves to the mid-infrared

QUALIFICATIONS

• Experience in the use and alignment of Ti:Sapphire regenerative amplifiers (2005-2009)

• Design, construction and use of a vacuum system and laser-synchronized pulsed gas jet for
laser-atom interaction study (2007-2009)

• Design, construction and use of terahertz time domain spectrometers for the study of solid
state materials (2003-2009)

• Writing non-perturbative numerical simulations of high-intensity laser-atom interactions through
solution of the time-dependent Schrödinger equation, in the MATLAB and C programming
environments, and interpreting the results (2008-2009)

• Writing experimental automation software in LabView (2005-2009)

• Setup and use of a high-vacuum thermal evaporator (cryopump), and use of photo-lithography
(2002-2004)

• Imaging and tomography with far-infrared radiation (2003-2006)

EDUCATION

Ph.D., Physics, 2009
Rensselaer Polytechnic Institute, Troy, NY
Thesis: Physics and Utilization of Terahertz Gas Photonics
Adviser: Xi-Cheng Zhang

B.S., Physics and Philosophy (dual major), 2003
Rensselaer Polytechnic Institute, Troy, NY
Research Adviser: Roland Kersting



Nicholas Karpowicz Page 2

AWARDS

• The Karen & Lester Gerhardt Prize in Science and Engineering, 2009

• The Hillard B. Huntington Award (1976), 2009

• National Science Foundation IGERT Traineeship, 2005-2009

• Workshop on Frontiers in Electronics Best Paper Award, 2008

• Rensselaer Founders Award for Excellence, 2007

• Coherent, Inc. Award, 2006
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Nicholas Karpowicz Page 3

CONFERENCES ATTENDED

• 2nd International Symposium on Filamentation, September 22 - 25, 2008, Paris, France

• OSA Nonlinear Optics, July 30 - August 4, 2007, Kona, HI, USA

• Joint 31st International Conference on Infrared and Millimeter Waves and 14th International
Conference on Terahertz Electronics, September 18-21, 2006, Shanghai, China

• SURA Terahertz Applications Symposium, June 1-2, 2006, Washington, DC, USA

• International School of Solid State Physics 35th Workshop: Physics and Technology of THz
Photonics. July 20-26, 2005, Erice, Italy

• SPIE Defense and Security Symposium, March 28-April 1, 2005, Orlando, FL, USA

• OSA Frontiers in Optics 2004, Laser Science XX. October 10-14, 2004, Rochester, NY, USA

PROFESSIONAL AFFILIATIONS

Optical Society of America (OSA)
American Association for the Advancement of Science (AAAS)
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