
Gregg McClure Gallatin 

 
  

 

Education 

 

 

 

 

 

 

 

 

 

Professional 

Summary 

The Pennsylvania State University, State College, PA 

PhD, 1980 

Theoretical Physics 

Thesis Title: Spin Spectra of Unstable Particles 

Thesis Advisor: Gordon Fleming 
 

The Pennsylvania State University, State College, PA 

BS, 1973 

Physics 

 

Theoretical physicist with experience and background in optical physics, 

quantum physics, applied physics, engineering, nanotechnology, 

microlithography, optical design, and applied mathematics. Taught 

undergraduate and graduate courses in physics, engineering and mathematics.  

 

 

Work 

Experience 

Applied Math Solutions, Newtown, CT 

Consultant, Jan 2014 – Present  

• Contract research: Analysis, Modeling, Design and Development. 

Physics, Optics, Applied Mathematics, Nanotechnology, 

Nanofabrication, Nanometrology, Lithography. 

• Work for SMEE: Analysis, modeling, and simulation of many aspects of 

a lithographic projection system including:  

• Projection Optics: Lithographic Performance, Lens Heating, 

Flare Analysis, Stray Light, Aberrations, Image Generation and 

Propagation to Final Resist Profile, Coating Design, Polarization 

Effects. 

• Illumination System: General Illuminator Design Principles and 

Options, Illumination Profile and Uniformity, Pupil Fill, Modeling 

Coherence Properly. 

• Alignment Sensor: Basic Sensor Design Principles and Options, 

Electromagnetics of Mark Signal Generation, Signal Processing, 

Collaborated on Development of the Alignment Sensor Error 

Budget. 

• Wafer Stage Metrology and Control: Analyzed Encoder Induced 

Errors, Collaborated on Development of the Error Budget for 

Encoder Mounting Requirements.  

• Optics Metrology Systems:  Analyzed Environmental Effects for 

the Large Optics Metrology System, Collaborated on Development 

of the Error Budget for the Large Optics Metrology System, 

Working on the Error Budget for an Improved Shack-Hartmann 

Wavefront Sensor including CCD and Environmental Effects. 



• Lecture Presentations: Systems Engineering (several), Required 

Math Background for Optics and Signal Processing, The 

Approximations Required to get from Maxwell to Geometrical 

Optics and Ray Tracing, Using the Sensitivity Matrix to Pick Lens 

Groups for Aberration Correction, Stochastics in Lithography 

(Illumination Coherence and Line Edge Roughness) 

 

Quinnipiac University, Hamden, CT 

Adjunct Faculty Member, Department of Physics, August 2014 –August 2015  

• Taught introductory physics laboratories.  

 

ASML, Wilton, CT 

Senior Engineer, Jan 2013 – Jan 2014 

• Alignment sensor modeling, design, development, trouble-shooting and 

analysis. 

 

Center for Nanoscale Science and Technology, 

National Institute of Standards and Technology, Gaithersburg, MD  

Physical Scientist, April 2009 – Dec 2012 

• Physicist/Project Leader: Analysis, modeling, simulation and 

development of nanofabrication techniques and processes, including 

block copolymer self-assembly, quantum dot binding to DNA origami, 

fluorescent nanoparticle tracking, and vortex electron beams.  

 

 

Center for Nanoscale Science and Engineering, 

SUNY, Albany  

Adjunct Professor, April 2009 – Present 

• Presented lectures on Lithographic fabrication processes and systems. 

Served on a doctoral committee.  

 

Applied Math Solutions, Newtown, CT 

Consultant, April 2005 - April 2009 

• Performed contract research for companies and organizations including 

Zygo, Nikon, ASML, Sematech, and Ibrix. 

 

IBM T J Watson Research Center, Yorktown Heights, NY  

Research Staff Member, October 2000 – April 2005 

• Analysis and modeling of advanced nanoscale lithographic optical 

imaging and resist exposure processes. 

Lucent Bell Labs, Murray Hill, NJ  

Research Staff Member, March 1998 – October 2000 

• Design, development and modeling of a projection electron beam 

lithography system.  

SVG Lithography, Wilton, CT  

Senior Staff Physicist, October 1990 – March 1998 



• Design, modeling, analysis and development of advanced DUV and X-

ray lithography tools and subsystems.  

Hughes Danbury Optical Systems (formerly Perkin-Elmer Optical 

Systems), Danbury, CT  

Senior Researcher, June 1984 – October 1990 

• Modeling and analysis of classical and quantum optical systems and 

materials including diode lasers, grated waveguides and etch and 

deposition processes.  

University of Connecticut, Storrs, CT  

Adjunct Professor of Physics, September 1985 – June 1995 

• Taught graduate level Quantum Mechanics, Quantum Optics, Laser 

Physics, Electricity and Magnetism and Light Interaction with Matter 

courses. 

Fairfield University, Fairfield, CT  

Assistant Professor of Physics, August 1982 – June 1984 

• Taught introductory and advanced physics and engineering courses. Did 

research in quantum field theory. 

 

 

 

 

University of Puerto Rico at Humacao, Humacao, PR  

Assistant Professor of Physics, August 1980 – June 1982 

• Taught physics and engineering courses. Did independent research in 

quantum field theory. 

Edinburgh University, Edinburgh, Scotland  

Postgraduate Worker, July 1978 – August 1980 

• Completed PhD dissertation research and taught mathematical methods 

and engineering mathematics for the Mathematics Department. 
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6. Modeling the images of alignment marks under photoresist, G. Gallatin, J. C. Webster, E. C. Kintner, 

and C. J. Morgan, Proceedings of SPIE 772, 193 (1987). 

7. Properties and applications of layered grating resonances, Gallatin, Proceedings of SPIE 815, 158 
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27. Micrascan II overlay error analysis, David J. Cronin; Gregg M. Gallatin, Proceedings of SPIE 2196, 

932 (1994). 

28. Design and test of a through-the-mask alignment sensor for a vertical stage x-ray aligner, M. Nelson, 
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32. Analytical model of the "shot noise" effect in photoresist, Gallatin and Liddle, Proc. Micro and Nano 
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33. Space-charge results from the SCALPEL proof-of-concept system, James A. Liddle; Myrtle I. Blakey; 

Gregg M. Gallatin; Chester S. Knurek; Masis M. Mkrtchyan; Anthony E. Novembre; Warren K. 

Waskiewicz, Proceedings of SPIE 3676, 180 (1999). 

34. Alignment mark detection in CMOS materials with SCALPEL e-beam lithography, Reginald C. 

Farrow; Warren K. Waskiewicz; Isik C. Kizilyalli; Gregg M. Gallatin; James A. Liddle; Masis M. 
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Biddick; Joseph S. Kraus; Myrtle I. Blakey; Paul A. Orphanos; Nace Layadi; Sailesh M. Merchant, 

Proceedings of SPIE 3676, 217 (1999). 

35. Analytic 3D Greens function approach to scattering and diffraction from patterned and/or imperfect 

multilayers, Gallatin, Proc. Modeling and Simulation of Microsystems, 318 (1999). 

36. Finite element analysis of SCALPEL wafer heating, Byungkyu Kim, Roxann L. Engelstad, Edward G. 

Lovell, Stuart T. Stanton, J. Alexander Liddle, and Gregg M. Gallatin, Journal of Vacuum Science 

and Technology B17, 2883 (1999). 

37. Overlay error budgets for a high-throughput SCALPEL system, Stuart T. Stanton; Reginald C. 
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38. SCALPEL aerial image monitoring: Principles and application to space charge, G. M. Gallatin, R. C. 

Farrow, J. A. Liddle, W. K. Waskiewicz, M. M. Mkrtchyan, P. Orphanos, J. Felker, J. Kraus, C. J. 

Biddick, S. Stanton, A. E. Novembre, and M. Blakey, Journal of Vacuum Science and Technology 

B18, 2560 (2000). 
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