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RESEARCH EXPERIENCE
Chemist, Argonne National Laboratory
* Directs atomic layer deposition research program
* Leads research, development and commercialization of ALD coating technology
* Process Technology Research Group, Energy Systems Division

Visiting Scientist, Argonne National Laboratory

* Lead research and development of industrial ultra-nanocrystalline diamond coatings

* R&D100 Award winner, “Ultrananocrystalline Diamond (UNCD) Mechanical Seals” 2008
* Initiated atomic layer deposition research program

Senior Research Associate, University of Colorado

Principle Investigator: Professor Steven M. George

* Directed the Atomic Layer Deposition Laboratory

* Designed and constructed viscous flow reactors for atomic layer deposition

» Studied atomic layer growth of metals, oxides, nitrides and composite materials

Postdoctoral Research Associate, University of Colorado

Principle Investigators: Professors Steven M. George and Margaret A. Tolbert

» Employed ultra-high vacuum techniques to investigate the atomic layer deposition of metals

» Studied the interactions of H,O and HCI with a-Al,03(0001) surfaces modeling rocket exhaust

Research Assistant, University of Chicago

Thesis Advisor: Professor Donald H. Levy

* Designed and constructed apparatus for studying laser desorption phenomena
* Thesis title: "Laser Desorption of Organic Compounds™

Undergraduate Research Assistant, Cornell University

Research Advisor: Professor John R. Wiesenfeld

* Assisted in developing photoacoustic laser spectrometer

* Developed graphical software for visualizing molecular dynamics simulations

EDUCATION
University of Colorado Boulder, CO
e Senior Research Associate February, 2000 - May 2002
e Postdoctoral Research Associate June, 1996 - January, 2000

e Steve George Research Group

University of Chicago Chicago, IL
e Ph.D. in Physical Chemistry December, 1995
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e Swift Fellowship
e Donald Levy Research Group

Cornell University Ithaca, NY

e B.A. in Chemistry, Summa cum Laude June, 1988
e Dean’s List

AREAS OF EXPERTISE

Atomic layer deposition, viscous flow reactors, thin film growth and characterization, in situ
techniques, atomic force microscopy, ellipsometry, stylus profiler, four-point probe, mercury probe

Ultra-nanocrystalline diamond thin film growth using plasma-enhanced chemical vapor deposition,
Raman microanalysis, scanning electron microscopy, EDAX analysis

Design and construction of scientific apparatus, computer interfacing for experimental control and
data acquisition, precision machining

Surface chemistry and ultra-high vacuum techniques, Auger electron spectroscopy, low energy
electron diffraction, temperature programmed desorption, laser induced thermal desorption

Laser spectroscopy, YAG, excimer and pulsed dye lasers, harmonic generation, time of flight mass
spectrometry, position sensitive detectors

PROFESSIONAL ACTIVITIES

Conference Chair — 9" International Conference on Atomic Layer Deposition — ALD2009, Monterey
CA, July 19-22, 2009.

Program Committee — 8" International Conference on Atomic Layer Deposition - ALD2008, Bruges,
Belgium, June 29-July 2, 2008

Co-Organizer — ALD and Applications Session 2-5, ECS Meetings, 2006-2009
Editor — Atomic Layer Deposition Applications 2-4, ECS Transactions, 2006-2008
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J. W. Elam, A. B. F. Martinson, M. J. Pellin, and J. T. Hupp, “Synthesis of Transparent Conducting
Oxide Coatings”, US Patent Application, (2006).

M. J. Pellin, J. W. Elam, U. Welp, A. B. Martinson, and J. T. Hupp, “Heterojunction Photovoltaics
Assembled with Atomic Layer Deposition”, US Patent Application, (2006).

J. A. Carlisle, M. J. Pellin, J. W. Elam and J. Wang, “Hermetic bio-inert coatings for bio-implants
fabricated using atomic layer deposition”, US Patent Application 20060251875, (2004).

M. J. Pellin, J. W. Elam and J. N. Hryn, “Catalytic Nanoporous Membranes”, US Patent Application
20050065028, (2003).

J. Birrell, J. A. Carlisle, J. W. Elam, D. M. Gruen and X. Xiao, “Synthesis of a self assembled hybrid
of ultrananocrystalline diamond and carbon nanotubes”, US Patent Application 20060222850, (2003).

M. J. Pellin, J. R. Hryn and J. W. Elam, "Atomic Layer Deposition for High Temperature
Superconductor Material Synthesis”, US Patent Application 20040178175, (2003).
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V. M. Bright, J. W. Elam, F. H. Fabreguette , S. M. George, N. Hoivik, Y. C. Lee and R. J.
Linderman, M. K. Tripp, "Atomic Layer Deposition on Micro-Mechanical Devices", US Patent
7,426,067, (2002).

N. N. Naguib, J. Birrell, J. W. Elam, J. A. Carlisle, and O. H. Auciello, “Use of Tungsten Interlayer to
Enhance the Initial Nucleation and Conformality of Ultrananocrystalline Diamond (UNCD) Thin
Films”, US Patent Application 20070257265, (2006).

J. W. Elam, M. J. Pellin, and P. C. Stair, “Method of Preparing Size-Selected Metal Clusters”, US
Patent Application 20070265159, (2006).
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Engineering Science, 64, 560-567, (2009).
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R. Poeppelmeier, M. C. Hersam, and M. J. Bedzyk, “Controlled Growth of Platinum Nanoparticles on
Strontium Titanate Nanocubes by Atomic Layer Deposition”, Small, 5 (6), 750-757, (2008).

A. B. F. Martinson, J. W. Elam, and M. J. Pellin, “Atomic Layer Deposition of Cu,S for Application
in Photovoltaics”, Appl. Phys. Lett., 94, 123107, (2008).
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Thin Films”, Advanced Functional Materials, 21, 232-235, (2008).

S. T. Christensen, J. W. Elam, B. Lee, Z. Feng, M. J. Bedzyk, and M. C. Hersam, “Nanoscale
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Deposition”, Appl. Phys. Lett., 93, 192504 (2008).
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1471, (2009).

T. W. Hamann, A. B. F. Martinson, J. W. Elam, M. J. Pellin, and J. T. Hupp, “Atomic Layer
Deposition of TiO, on Aerogel Templates: New Photoanodes for Dye-Sensitized Solar Cells”, J.
Phys. Chem. C, 112 (27), 10303-10307, (2008).

10) T. Y. Shvareva, S. V. Ushakov, A. Navrotsky, J. A. Libera, and J. W. Elam, “Thermochemistry of

nanoparticles on a substrate: Zinc oxide on amorphous silica”, J. Mater. Res., 23 (7), 1907-1915,
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