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Professional Experience

Professional Positions
1995-present President and founder, ZT Services

Information and consulting services to the energy conversion industry. Clients include Global 500 companies (Honda, Whirlpool), venture capi
(Carl Berg, Dawson Ventures, Kleiner Perkins Caufield and Byers), thermoelectric manufacturing firms (Marlow, Melcor, Tellurex), federal age
(Defense Advanced Research Projects Agency, Ames Laboratory USDoE, NASA/Glenn, NASA/JPL, NASA/HQ), and a variety of other client:
(BSST, Tecumseh). ZT Services also maintains an extensive sponsor-supported web site on thermoelectrics (http:/mww.zts.com/ (z1) and pro\
web and internet services for the International Thermoelectric Society (http://mww.its.org/ (41), and a number of commercial clients.

1999-2003 Affiliate Professor of Physics, Auburn University, Auburn, Alabama

Collaborations with Prof. Peter Barnes's group on thermionic and thermoelectric projects, resulting in several papers (written primarily by grad
students). Served on advisory committees for one Masters and two Ph.D. students.

1995 Guest Lecturer, Various Universities, Companies and National Laboratories in Japan (January).
1994-2004 Research Advisor, Ames Laboratory USDoE, Ames, lowa.

Theoretical and experimental development of new thermoelectric materials. Emphasis on novel materials systems such as heavy fermions an
metals, not traditionally associated with high thermoelectric performance.

1994 Consultant to Dawson Ventures, Inc., San Jose, California
Evaluation of the technical and business potential of novel, high-risk/high-payoff energy conversion technologies.
1990-1991 Consultant to Marlow Industries, Dallas, Texas

Concepts, approaches and program plans for the development of advanced thermoelectric cooling materials capable of achieving cryogenic
temperatures with efficiencies comparable to dynamic cooling technologies.

1987-1994 Member of Technical Staff
Jet Propulsion Laboratory/California Institute of Technology (Caltech), Pasadena, California, Thermal Power Conversion Group

Theoretical and experimental development of thermoelectric materials for advanced space power applications, with special emphasis on thec
aspects of thermoelectric energy conversion and development of advanced thermoelectric materials. Task Manager for 4-5 tasks related to s
germanium, boron carbide and rare-earth chalcogenide thermoelectric materials, ($500K/year) 1988-89. Task Manager for advanced
thermoelectric materials development, with emphasis on transition-metal silicides, ($200K-$250K/year) 1990-93. Task Manager for a JPL
Technology Affiliates Program sponsored by Marlow Industries to transfer JPL developed thermoelectric technology based on skutterudite
thermoelectric materials to Marlow Industries, ($350K/year) 1993-94. Proposal Manager for a three year program on the basic physics and
chemistry of skutterudite thermoelectric materials sponsored by the Office of Naval Research, awarded in 1994 ($250K/year).

1984-1987 Senior Physicist
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Design and implementation of a complete high temperature thermoelectric materials preparation and characterization facility suitable for rese
and development of state-of-the-art thermoelectric materials to be used in space nuclear power generation systems. This facility included indt
and resistance melting, vacuum casting, pressure sintering, inert atmosphere handling capabilities as well as thermal diffusivity, thermal condt
electrical resistivity, Seebeck coefficient, Hall Effect, Differential Scanning Calorimetry (DSC), Differential Thermal Analysis (DTA),
Thermogravimetric Analysis (TGA) and X-ray diffraction measurement capabilities, most of which could be performed from 300 to 1300 K.
$750,000 value.

Program manager for internal General Electric R&D programs on thermoelectric materials (1984-$100,000; 1985-$160,000; 1986-$40,000).
Program manager for NASA-JPL rare-earth chalcogenide development programs at General Electric (1984-1985-$130,000). Program mana
subcontract to Thermo Electron Corporation on SiGe/GaP alloy development (1986-$100,000). Projectleader and principle investigator for C
sponsored Improved Thermoelectric Materials Development program, $2,700,000 over 3 years.

Responsible for the daily direction of one Ph.D., two engineers and three technicians.

Education
Education
1983: Postdoctoral Fellow, Ames LaboratoryUS Department of Energy, Ames, lowa.

Acting group leader for a group of five graduate students and one technician.
1983: Ph.D. (Solid State Physics), lowa State University, Ames, lowa.
“Superconductivity and Long Range Magnetic Order in Ternary Rare-Earth Iron Silicides.” Major professor: Dr. R. N. Shelton
1980-1983: Research Assistant, Ames Laboratory-US Department of Energy, Ames, lowa.

Superconductivity and magnetism in novel materials. Preparation of novel superconducting, semiconducting and magnetically ordered materi
including ternary rare-earth borides and silicides. X-ray diffraction and metallographic characterization. Superconducting and magnetic transi
temperature determinations using magnetic susceptibility, electrical resistivity and heat capacity measurements. High pressure measuremen
using piston (25 kbar) and diamond anvil cells. Construction of calorimeter for 0.3 K to 25 K.

1978-1980: Teaching Assistant, Department of Physics, lowa State University, Ames, lowa.
1974-1978: B. S. (Physics), Virginia Polytechnic Institute and State University, Blacksburg, Virginia.
Undergraduate research on microwave spectroscopy and construction of a simple mass spectrometer.

1971-1974: W. T. Woodson High School, Fairfax County, Virginia.

Honors, Awards and Society Activities

Honors, Awards and Society Activities

2007 Doctor Honoris Causa, Odessa State Academy of Refrigeration, Odessa, Ukraine

1997 Elected Full Member of the International Academy of Refrigeration, Section of Thermoelectric Cooling and Materials, St. Peter:
Russia (the first US member)

1995 Elected Academician in the International Thermoelectric Academy, Chernovtsy, Ukraine

1994-1995 President of the International Thermoelectric Society

1991-1994 Editor of the International Thermoelectric Society Newsletter

1990 Elected to the Board of Directors of the International Thermoelectric Society

1990 Best Technical Paper Award at the IX International Conference on Thermoelectrics, March 19-21, 1990, Pasadena, California
1986 General Manager's Honors Award, General Electric Space Division

1983 G. W. Fox Memorial Award (Outstanding Research Assistant) Physics Department, lowa State University, Ames lowa

1981 Member of the American Physical Society (membership lapsed)

1980 Richard G. Patrick Award (Outstanding Teaching Assistant), Physics Department, lowa State University, Ames, lowa
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Conference Organizing and Advisory Committees

Conference Organizing and Advisory Committees

. X International Conference on Thermoelectrics (USA), Pasadena, California, March 19-21, 1990.

. Modern Perspectives on Thermoelectrics and Related Materials, Materials Research Society Symposium, Anaheim, California, May 1-2, 19
. XlInternational Conference on Thermoelectrics, Arlington, Texas, October 7-9, 1992.

. XllInternational Conference on Thermoelectrics, Yokohama, Japan, November 9-11, 1993.

. Xlll International Conference on Thermoelectrics, Kansas City, Missouri, August 30-September 1, 1994.

. XV International Conference on Thermoelectrics, St. Petersburg, Russia, June 27-29, 1995.

. XVlInternational Conference on Thermoelectrics, Dresden, Germany, August 26-29, 1997.

. XVl International Conference on Thermoelectrics, Nagoya, Japan, May 25-28, 1998.

. XVl International Conference on Thermoelectrics, Baltimore, Maryland, USA, August 29-September 2, 1999.

10. 5t European Workshop on Thermoelectrics, Pardubice, Czech Republic, September 20-21, 1999

11. XX International Conference on Thermoelectrics, Beijing, P. R. China, June 8-11, 2001.

12. Next Generation Thermal Management Materials and Systems, Dallas, Texas, October 28-30, 2002. Conference Co-chair.
13. XXl International Conference on Thermoelectrics, Adelaide, Australia, July 25-29, 2004.

Websites

O~NOOAWNPRP

©

e Websites Designed, Hosted & Maintained

. E F / International
Thermoelectric Sociely

51, http://www.its.org (s

o ar \,’ EL 61, large-scale thermoelectric refrigeration, http:/mww.marvelte.com (g

Thermoelectrics
© Thermoelectric News, http://www.zts.com (7

e Conference Websites Designed & Hosted (site content authored by organizing committees)

. o Annual International Conference on Thermoelectrics
= |CT2011 Website 111
= |CT2010 Website (12
= |CT2009 Website 13
= |CT2005 Website 114
= |CT2003 Website p1s)
= |CT98 Website (14
= |CT97 Website 17

o Past European Conference on Thermoelectrics (ECT) Websites:

= ECT2007 Website ps
= ETS2002 Website 9
= ETS99 Website (20
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