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Work
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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.

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.

lllumination 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.



o 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
(INlumination Coherence and Line Edge Roughness)

Quinnipiac University, Hamden, CT
Adjunct Faculty Member, Department of Physics, August 2014 —August 2015
e Taught introductory physics laboratories.

ASML, Wilton, CT
Senior Engineer, Jan 2013 — Jan 2014
e 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
e 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
e Presented lectures on Lithographic fabrication processes and systems.
Served on a doctoral committee.

Applied Math Solutions, Newtown, CT
Consultant, April 2005 - April 2009

e 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
e 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
e Design, development and modeling of a projection electron beam
lithography system.

SVG Lithography, Wilton, CT
Senior Staff Physicist, October 1990 — March 1998



e 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
e 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
e 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
e 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
e Taught physics and engineering courses. Did independent research in
quantum field theory.

Edinburgh University, Edinburgh, Scotland
Postgraduate Worker, July 1978 — August 1980

e Completed PhD dissertation research and taught mathematical methods
and engineering mathematics for the Mathematics Department.

Publications

. Some one-loop calculations in a ge* field theory, Gregg M. Gallatin, Physical Review D25, 434
(1982).

. On the one-loop correction in Yang-Mills theories with external sources, Gregg M. Gallatin, Physical

Review D26, 505 (1982).

. A useful formula for evaluating commutators, Gregg M. Gallatin, Journal of Mathematical Physics 24,
2564 (1983).

. On zeta function regularization of operators with continuous spectra, Gregg M. Gallatin, Journal of
Mathematical Physics 25, 629 (1984).

Surface-emitting distributed feedback semiconductor laser, S. H. Macomber, J. S. Mott, R. J. Noll, G.
M. Gallatin, E. J. Gratrix, S. L. O'Dwyer, and S. A. Lambert, Applied Physics Letters 51, 472 (1987).
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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).

Properties and applications of layered grating resonances, Gallatin, Proceedings of SPIE 815, 158
(1987).

Scattering matrices for imaging layered media, G. Gallatin, J. C. Webster, E. C. Kintner, and C. J.
Morgan, Journal of the Optical Society of America A5, 220 (1988).

Ranging and velocimetry signal generation in a backscatter-modulated laser diode, Peter J. de Groot,
Gregg M. Gallatin, and Steven H. Macomber, Applied Optics 27, 4475 (1988).

AlGaAs surface emitting distributed feedback laser, S. H. Macomber, J. S. Mott, R. J. Noll, G. M.
Gallatin, E. J. Gratrix, S. L. O'Dwyer, and S. A. Lambert, Proceedings of SPIE 893, (1988).

Predicted polishing behavior of plasma assisted chemical etching (PACE) from a unified model of the
temporal evolution of etched surfaces, Gregg M. Gallatin and Charles B. Zarowin, Proceedings of
SPIE 966, 98 (1988).

Laser radar array used for improving image analysis algorithms, Cullen, et. al., Proceedings of SPIE
1002, (1988).

Compact imaging system with ranging and velocimetry, de Groot, et. al., Proceedings of SPIE 1005,
153 (1988).

Backscatter modulation velocimetry with an external cavity, Peter J. de Groot and Gregg M. Gallatin,
Optics Letters 14, 165 (1989).

Three-dimensional imaging coherent laser radar array, Gregg M. Gallatin; Peter J. de Groot, Optical
Engineering 28, 456 (1989).

Simulation of a ring resonator free-electron laser, Tokar, et. al., IEEE Journal of Quantum Electronics
QE25, 73 (1989).

Backscatter-modulation semiconductor laser radar, Peter de Groot and Gregg Gallatin, Proceedings of
SPIE 1103, (1989).

Unified approach to the temporal evolution of surface profiles in solid etch and deposition processes,
G. M. Gallatin and C. B. Zarowin, Journal of Applied Physics 65, 5078 (1989).

Lattice symmetries and thermal expansion, Gregg M. Gallatin, Proceedings of SPIE 1112, 268 (1989).

Laser feedback metrology of optical systems, Peter de Groot, Gregg Gallatin, George Gardopee, and
Robert Dixon, Applied Optics 28, 2462 (1989).

Optical testing using laser-feedback metrology, Peter de Groot, Gregg Gallatin, George Gardopee, and
Robert Dixon, Proceedings of SPIE 1162, (1990).

Laser diode backscatter modulation for machine vision, Peter J. de Groot; Gregg M. Gallatin,
Proceedings of SPIE 13785, 18 (1990).

Rapid, noncontact optical figuring of aspheric surfaces with plasma-assisted chemical etching, Lynn
D. Bollinger; Gregg M. Gallatin; J. Samuels; G. Steinberg; Charles B. Zarowin, Proceedings of SPIE
1333, 44 (1990).

Laser lenses for neutral atomic beams, Gregg M. Gallatin; Phillip L. Gould, Proceedings of SPIE
1338, 175 (1990).
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Functional integral representation of rough surfaces, Gregg M. Gallatin, Journal of the Optical Society
of America A8, 97 (1991).

Laser focussing of atomic beams, Gregg M. Gallatin; Phillip L. Gould, Journal of the Optical Society
of America B8, 502 (1991).

Micrascan II overlay error analysis, David J. Cronin; Gregg M. Gallatin, Proceedings of SPIE 2196,
932 (1994).

Design and test of a through-the-mask alignment sensor for a vertical stage x-ray aligner, M. Nelson,
J. L. Kreuzer, and G. Gallatin, Journal of Vacuum Science and Technology B12, 3251 (1994).

Micrascan III: 0.25-um resolution step-and-scan system, David M. Williamson; James A. McClay;
Keith W. Andresen; Gregg M. Gallatin; Marc D. Himel; Jorge Ivaldi; Christopher J. Mason; Andrew
W. McCullough; Charles Otis; John J. Shamaly; Carol Tomczyk, Proceedings of SPIE 2726, 780
(1996).

Micrascan adaptive x-cross correlative independent off-axis modular (AXIOM) alignment system,
Stan Drazkiewicz; Gregg M. Gallatin; Joe Lyons, Proceedings of SPIE 2726, 886 (1996).

. Alignment and Overlay, Gallatin, Chapter in "Handbook of Microlithography", Edited by J. Sheats

and B. Smith, Marcel Dekker, 1998.

Analytical model of the "shot noise" effect in photoresist, Gallatin and Liddle, Proc. Micro and Nano
Engineering, (1998).

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).

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.
Mkrtchyan; Avi Kornblit; Leonidas E. Ocola; Fred P. Klemens; Joseph A. Felker; Christopher J.
Biddick; Joseph S. Kraus; Myrtle I. Blakey; Paul A. Orphanos; Nace Layadi; Sailesh M. Merchant,
Proceedings of SPIE 3676, 217 (1999).

Analytic 3D Greens function approach to scattering and diffraction from patterned and/or imperfect
multilayers, Gallatin, Proc. Modeling and Simulation of Microsystems, 318 (1999).

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).

Overlay error budgets for a high-throughput SCALPEL system, Stuart T. Stanton; Reginald C.
Farrow; Gregg M. Gallatin; James A. Liddle; Warren K. Waskiewicz, Proceedings of SPIE 3676, 543
(1999).

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).

Analytical evaluation of the intensity point spread function, Gregg M. Gallatin, Journal of Vacuum
Science and Technology B18, 3023 (2000).
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Analytical-based solutions for SCALPEL wafer heating, N. Fares, S. Stanton, J. Liddle, and G.
Gallatin, Journal of Vacuum Science and Technology B18, 3115 (2000).

Continuum model of shot noise and line edge roughness, Gallatin, Proceedings of SPIE 4404, 123
(2001).

Generalized Goldstone theorem: Automatic imposition of the Higgs mechanism and application to
scale and conformal symmetry breaking, Chodos and Gallatin, Journal of Mathematical Physics 42,
3282 (2001).

Space-charge effects in projection electron-beam lithography: Results from SCALPEL proof-of-
lithography system, J. A. Liddle, M. I. Blakey, K. Bolan, R. C. Farrow, G. M. Gallatin, R. Kasica, V.
Katsap, C. S. Knurek, J. Li, M. Mkrtchyan, A. E. Novembre, L. Ocola, P. A. Orphanos, M. L.
Peabody, S. T. Stanton, K. Teffeau, W. K. Waskiewicz, and E. Munro, Journal of Vacuum Science
and Technology B19, 476 (2001).

High-numerical aperture scalar imaging, Gregg M. Gallatin, Applied Optics 40, 4958 (2001).

Methodology for generating exposure tool specifications for alternating phase-shift mask application
for 70-nm node, Kafai Lai; Gregg M. Gallatin; Alan E. Rosenbluth; Carlos A. Fonseca; Lars W.
Liebmann; Christopher J. Progler, Proceedings of SPIE 4691, 336 (2002).

Resist requirements and limitations for nanoscale electron-beam patterning, J. Alexander Liddle,
Gregg M. Gallatin, and Leonidas E. Ocola, Proc. MRS Fall Meeting, 739 (2002).

EUV photoresist performance results from the VNL and the EUV LLC, Jonathan L. Cobb; Paul M.
Dentinger; Luke L. Hunter; Donna J. O'Connell; Gregg M. Gallatin; William D. Hinsberg; Frances A.
Houle; Martha I. Sanchez; Wolf-Dieter Domke; Stefan Wurm; Uzodinma Okoroanyanwu; Sang Hun
Lee, Proceedings of SPIE 4688, 412 (2002).

Extendibility of chemically amplified resists: another brick wall?, William D. Hinsberg; Frances A.
Houle; Martha I. Sanchez; John A. Hoffnagle; Gregory M. Wallraff; David R. Medeiros; Gregg M.
Gallatin; Jonathan L. Cobb, Proceedings of SPIE 5039, 1 (2003).

Impact of thin resist processes on post-etch LER, Arpan P. Mahorowala; Dario L. Goldfarb; Karen
Temple; Karen E. Petrillo; Dirk Pfeiffer; Katherina Babich; Marie Angelopoulos; Gregg M. Gallatin;
Stacy Rasgon; Herbert H. Sawin; Scott D. Allen; Robert N. Lang; Margaret C. Lawson; Ranee W.
Kwong; Kuang-Jung Chen; Wenjie Li; Pushkara R. Varanasi; Martha I. Sanchez; Hiroshi Ito; Gregory
M. Wallraff; Robert D. Allen, Proceedings of SPIE 5039, 213 (2003).

Estimated impact of shot noise in extreme-ultraviolet lithography, Jonathan L. Cobb; Frances A.
Houle; Gregg M. Gallatin, Proceedings of SPIE 5037, 397 (2003).

Statistical limitations of printing 50 and 80 nm contact holes by EUV lithography, G. M. Gallatin, F.
A. Houle, and J. L. Cobb, Journal of Vacuum Science and Technology B21, 3172 (2003).

Line-Edge roughness transfer function and its application to determining mask effects in EUV resist
characterization, Patrick P. Naulleau and Gregg M. Gallatin, Applied Optics 42, 3390 (2003).

Effect of reduction ratio on polarization impact for imaging, Ronald L. Gordon; Timothy A. Brunner;
Nakgeuon Seong; Michael J. Lercel; Gregg M. Gallatin, Proceedings of SPIE 5377, 1499 (2004).

New paradigm in lens metrology for lithographic scanner: evaluation and exploration, Kafai Lai;
Gregg M. Gallatin; Mark A. van de Kerkhof; Wim de Boeij; Haico Kok; Martin Schriever; Jaime D.
Morillo; Robert H. Fair; Stephanie Bennett; Daniel A. Corliss, Proceedings of SPIE 5377, 160 (2004).
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