Robert P. Hoyt, Ph.D.
11634 73 PL, NE Kirkland, WA 98034

Home: (425) 821-0252  Work: (425) 486-0100 Fax: (425) 482-9670  email: rob.hoyt@maccom

SUMMARY

EDUCATION

EXPERIENCE

FebOQ-presert
July O9- FebOQ
Dec. O8-June O9

June 09-Sept. Og

Entreprereurial Physicist/Aerospace Engineer with experience building and maragng
innovative ard profitabe teamsto develop pracical, cost-effectve solutions to prob-
lemsin spacepropulsion, scientific algorithms and software, plagna physics, plaama
basedmaterial procesing, and commercial applications of spacetechnology.

University of Washington, Dept. of Aeronautics and Astronautics, Seatle, WA.
PhD. Dec. 1994.

Dissertation: Optimization of Magnetic Nozzlesfor Coaxial Plasma Accelerators
M.SA.A March1992.

Williams College, Williamgown, MA.
BA, Higheg Honorsin Physics, 1990. Magna Cum Laude, Phi Beta Kappa, Sigma Xi.

President, CEO, & Chief Scientist, TethersUnlimited, Inc. d.b.a. ScienceOps

President, CEQ, & Chief Engineer, Tethers Unlimited, Inc.

Partner and Chief Engineer, Tethers UnlimitedLLP

e Built aprofitabe 16-emgdoyee compary with $2.5M/yr revenuesin two business
areas advancedspacetecmology R& D and sciertific software services

o Assembled and marmaged teams of highly innovative and competitive sciertists
and engineersto successfully perform over 30 NASA and DoD technology R&D
efforts.

e Managedcompary finances contractand subcontract negotiation, and marketing
of products and servicesto NASA, DoD, and commercial customers.

e Developed numerous contract efforts with NASA, DoD, ard aeospacecorpora-
tions to desgn advancedspaceaaft tecmologies

e Invented and paterted novel spacetether structures capahble of surviving the or-
bital dekris ervironmen aswell astether systemsfor propellartiess propulsion
of spacecreft.

e As Principal Invedigator, led the developmert of a spaceflight experimert that
used three nanosatellites to invedigate spacetether survivahility and dynamics
The ertire mission cost, including launch, wasless than $750K.

e Pioneeredinnovative conceps for space transportation, space radation remeda-
tion, ard orbital debris mitigation.

o Developed a software tool for simulating spacetether systems tethered forma-
tions, and other unconvenrtional spacecraftimplemerting algorithms and models
for agrodynamics, spaceenvironmerts, satellite dynamics, cade dynamics, 3D
visualizaton, ard front-end UI.

e Dedgned 3D textile procesing methods to fabricate complex gossame space
structures and desgned mecharismsfor deploying gossamerstructuresin space

Graduate Research Assistant, Los Alamas National Laboratory, Los Alamas, NM.
Combined experimental diagnostics, numerical modeling, and plagna theary to de-
velop innovative magetic nozzles to improve the efficiency of coaxial plagna
thrusters for spacepropulsion. Coallaborated with the 3M Compary on a material-
procesing application of plagnathruster techmology. Using experimerts, numerical
simulations, and knowledge gained from space propulsion work, desgned improve-
merts to the procesing techique which have enabled 3M to put it into use in a
multi-$M commercial production line.



Sep. 09-June O2 Research Assistant, University of Washington, Seatle, WA.

1989-1990

Sunmer 1988

1986-1989

Sumnmer 1985

SKILLS

OTHER

AWARDS

Developed experimental equipmert and numerical tools to demamstrate the existence
of aradation trapping effectthat erhancesefficiercy in a solar thermal rocket with a
flowing-gas solar absorber. Gained experience with radative transfer in gases high
temperature experimental tecmiques numerical modeling, and laser optics

Research Assistant, Physics Departmert, WilliamsCallege, Williamgown, MA.
Used far-infrared laser and detecior techniquesto determine the physical processes
regonsible for an unusually sersitive far-infrared detection mechanism in n-type
GeSh, and subsequertly achieved a recad for detector sersitivity in the far-infrared
regon of the spectrum.

Research Assistant, Physical Sciences Inc, Andover, MA.

Desdgned and built electronic, optical, and mechanical equipmert for a laser effects
ted program. Examplesinclude diagnostics for plume density and mirror refl ectiv-
ity. Experience with GHz detector and amplifi ertechniques

Computer Repair Technician, WilliamsCadlege, Williamgown, MA.
Teded and repaired IBM and Mac computer systems Installed network hardware.

Research Assistant, The Jackson Laboratory, Bar Harbor, ME.
Dedgned and conducted RNA isolation experimerts to invegigate calorie-burning
mechanismsin genetically obese mice.

Management: Principal invedigator on >18 NASA ard DoD R&D contracts ard 4
NASA Institute for Advanced Concepts contracts. Led distributed teamsof emgdoy-
eesand subcontractors in the dedgn of spacecraft hardware. Succesfully managed
teamsof diverse, creative, and highly competitive sciertists and engineers

Experimental: Experienced with experimertal tecmiques including plasna probes
infraredimagng calorimety, IR & FIR lasrsarnd detectors, and plasna-based manu-
facturing. Entreprereurial developmert of low-cost spacehardware. Holds 7 paterts
for space propulsion tecmologies

Numerical: Developmert and use of CFD ard finite elemen simulation softwareto
model plagnas spacestructures radation trarsfer, and material processing physics

Computer: 18+ yearsexperience programming C++ on Mac OS X, UNIX, Windows,
and cluster computing environments. Also experienced with FORTRAN, Pascal, and
HTML. Prdficiernt with a wide range of software packages including IDL, MatLab,
LabView, Mathematca, Il lustrator, Maya, and Xcode.

Communications: Authored 10 journal articles 40+ techmical publicaions, a Scien-
tific American article, and 12 NASA/DoD contract reports. These publicaions have
consistertly received praise from reviewers and colleaguesfor quality of writing and
presrtation clarity. Authored numerous succesful SBIR and NIAC proposals.
Strong illustration and graphic desgn ahlities

AlIAA Member, serving on Nuclear & Future Flight Technical Committeeand the
SpaceTether Technical Committee.
Reaeatonal activitiesinclude hiking, kayaking, woodworking, and glassblowing.

Won 1988 Plaretary Scciety College Fellowship award.
1999 NASA Institute for Advanced Conceps Fellowship.
Finalist, 2001 Discover Magazine Awardfor Techological Innovation
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Hoyt, R.P., Minor, B.M., CRemedation of Radation Belts Using Electostatic StructuresOl EEE
Trans. Plas. Phys,, submitted April 2005.

Hoyt, R.P. and Uphoff, C.W., OCslunar Tether Trarsport System OJ. Spacecraft and Rockes, 37(2)
March-April 2000, pp. 177-186.

Hoyt, R.P., J. T. Scteuer, Scloerberg, K.F., [—|erins, I, Gerwin, R.A., Moses RW., Magnetic Noz-
zle Dedgn for Coaxial PlagnaAccelerators,Ol EEE Trans. Plas. Phys. Vol. 23, No. 3, pp. 481-494,
June 1995,

Forward, R.L., Hoyt, R.P., GBpace TethersOSciertific American, pp. 86-87, Feh 1999.

Forward, R.L., Hoyt, R.P., and Uphoff, C.W., OThe Teminator Tether' : A Spacecrdft Dearbit De-
viceO,). Spacecraft and Rockes, 37(2) March-April 2000.

Scheuer, J.T., Schoerberg, K.F., Gerwin, R.A., Hoyt, R.P., Henins, I, Moses R.W., Black D.C., ard
Mayo, R.M., "Perfamance of a Quas-Stead/, Multi-Megawatt Coaxial Plasna Thruster", |EEE
Trans. Plasma <ci., p. 1015, Dec. 1994.

Scheuer, J.T., Schoerberg, K.F., Henins, |, Gewin, R.A., Moses R.W., Garcia, JA., Gribble, R.F.,
Hoyt, R.P., Black, D.C., and Mayo, R.M., "Perfamance of a Quas-Stead/, Multi-Megawatt Coaxial
PlagmaThruster', NASA Contracior Report 195311, April 1994.

Black D.C., Mayo, R.M., Gemwin, R.A., Sctoerberg, K.F., Scheuer, J.T., Hoyt, R.P,, Henins, I.,
OMagetic Nozzle Field Measiremerts and PlasnaFlow Speed Estimatsfrom the Coaxial Thruster
Expefrimert,OPhys. Plasmas 1, 3115 (1994).

Forward, R.L., Hoyt, R.P., Failsafe Multistrand Tethers for Space Propulsion, Forward Unlimited,
NAS839318 SBIR 91-1 Phase | Reseaich Study.

F. Brown ard Hoyt, R.P., CSersitivity of the Avalarnche Brealdown Far-Infrared Detecbor,OInfrared
Physics, Val. 32, pp. 25-27.

PATENTS & PATENTS-PENDING
Hoyt, R.P., Forward R.L., Failure Resstant Multiline Tether , US Paert # 6,431,497, Aug 13, 2002.
Hoyt, R.P., Forward R.L., Electrodynamic Teter Control, US Paent # 6,419,191, July 16, 2002.
Hoyt, R.P., Forward R.L., Failure Resstant Multiline Tether, US Patkrt # 6,386,484, May 14, 2002.

Hoyt, R.P., Forward R.L., Alternate Interconnection Hoytether Failure Resstant Multiline Tether,
US Paen # 6,286,788, Seggember 11, 2001.

Hoyt, R.P., Forward R.L., Planar Hoytether Failure Redstant Multiline Tether, US Paert #
6,290,186, Segember 18, 2001.

Hoyt, R.P., Forward R.L., Failure Redstant Multiline Tether, US Pakent # 6,173,922, Jarnuary 16,
2001.

Forward, R.L., Hoyt, R.P., Electrodynamic Tether and Method of Use, US Patent # 6,116,544, Seo-
temkber 12, 2000.

Hoyt, R.P., OSahilizaion of Elecrodynamic Tethers,OProvisional US Paert Applicaion; SN
60/308832, filed 1 August 2001.

Forward, R.L., Hoyt, R.P., (Hypersonic Airplane SpaceTether Orbital Launch System,OUS Provi-
sional Paert Applicaton 60/146852, filed 3 August 1999.
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INVITED PAPERS

Hoyt, R.P., OStutions for Space Debris Mitigation: The Teminator Tether Satellite Dearbit Sys-
tem OEuroforum Conference on Satellite Networks, Frankfurt, Germany, May 5, 1999.

REVIEWED CONFERENCE PROCEEDINGS

Hoyt, R.P., Voronka, N.R., Slostad, J.T., Frark, S.S., Newton, T., Barnes |.M., "Developmert of
Space Suvivale High-Tenecity Tethers" 53 JANNAF Propulsion Meetng, Monterey, CA, De-
cemter 2005.

Hoyt, R.P., "Magnetic Nozzle Dedgn for High-Power MPD Thrusters" 2005 International Electic
Propulsion Conferernce, Princeton, NJ, Oct 30-Nov4 2005.

Hoyt, R.P., Buller, J., "Analysis of the Interacion of SpaceTetherswith Catalogued Space Objects,"
AlAA Paper 2005-4114, 41% Joint Propulsion Conference, Tucson, AZ, July 2005.

Hoyt, R.P., Slostad, J.T., Frark, S.S., "Momertum-Exchange/El ectrodynamic-Reloost Tether Tedh-
nologiesfor Low-Cost In-SpaceOrbit Trarsfer," 52™ JANNAF Propulsion Meeting, July 2004.

Hoyt, R.P,, Slostad, J.T., Frark, S.S., "A Modular Momertum-Exchange/El ectrodynamic-Reloost
Tether SystemArchitecture," AIAA Paper 2003-5214, 39" Joint Propulsion Conference, Huntsville,
AL, July 2003.

Hoyt, R.P., Slostad, J.T., , "The Multi-Applicaion Suvivabe Tether (MAST) Experimert," AIAA
Paper 2003-5219, 39" Joint Propulsion Conference, Huntsville, AL, July 20-23 2003.

Hoyt, R.P,, etal., " Stahilization of Electodynamic Tethers" AIAA Paper 2002-4045, 38" Jaint Pro-
pulsion Conference Indianapolis, IN, July 17-19, 2002.

Hoyt, R.P,, etal., "The Pragposed RETRIEVE Microsatellite Deorbit Experimert," AIAA Paper 2002-
3893, 38" Joint Propulsion Conference, Indianapolis, IN, July 17-19, 2002.

Hoyt, R.P., OSahilization of Elecrodynamic Tethers, 02002 Space Techologiesand Applications
Forum, Albugurque, NM, January 2002.

Hoyt, R.P., Orether Launch Assist,02002 International Space Devebpment Conferernce, Derver, CO,
May 2002.

Hoyt, R.P,, Forward, R.L., Heinen, G.W., Slostad, J.T., O'he Praposed RETRIEVE Tether Experi-
mert,02002 Space Tecmologiesand Applications Forum, Albuqurgue, NM, Jaruary 2002.

Hoyt, R.P., Orhe! TORQUE Momertum-Excharge Tether Demonstration ExperimentO2002 Space
Techologiesand Applications Forum, Albuqurque, NM, January 2002.

Hoyt, R.P., OTether Systemsfor Satellite Deploymert and Disposal,OPaper | AF-00.S5.6.04 at 51% In-
ternational Astronautical Congress, 3-6 Oct 2000, Rio de Janiero, Brazil.

Hoyt, R.P., O'he Cislunar Tether Trarsport System Architecture OProceedngs of the Lunar Devé-
opmert Conference, July 20, 2000, LasVegas NV.

Hoyt, R.P., etal., Medgn ard Simulation of aLEO to GTO Tether Boost Faclity,O AIAA Paper
2000-3866, 36" Joint Propulsion Conference, Huntsville, AL, July 17-19, 2000.

Hoyt, R.P., etal., G@Commercial Developmert of a Tether Trarsportation SystemO AIAA Paper
2000-3842, 36" Joint Propulsion Conference, Huntsville, AL, July 17-19, 2000.

Hoyt, R.P., edgn and Simulation of a Tether Facility for the HASTOL Architecture,O AIAA Paper
2000-3615, 36" Joint Propulsion Conference, Huntsville, AL, July 17-19, 2000.

Hoyt, R.P., Smith P., OThe Remora Remover : A Zero-Delris Method for On-Demand Disposal of
Unwarted LEO Spacecraft,Opaper f157 in IEEE 2000 Aerospace Conference, March 2000.
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Hoyt, R.P., Forward, RL., Orhe Terminator Tether : Autonomous Dearbit of LEO Spacecrdft for
SpaceDelris Mitigation,OPager AlAA-00-0329, 38" Aerospace SciencesMeetng & Exhibit, 10-13
Jan 2000, Rerp, NV.

Hoyt, R.P., Forward, R.L., G.D. Nordley, C.W. Uphoff, CRagdd Interplaretary Tether Transport,OPa-
per | AF-99-A.5.10, 50" International Astronautical Congress, 4-8 Oct 1999/Amgterdam, The Nether-
lands.

Hoyt, R.P., Forward, R.L., GPeformarce of the Terminator Tether for Autonomous Dearbit of LEO
Spacecraft,OPaper IAA-99-1AA.6.6.09, 50" International Astronautical Congress, 4-8 Oct
1999/Amserdam, The Netherlands.

Hoyt, R.P., Uphoff, C.W., OCslunar Tether Trarsport SystemQAIAA Pager 99-2690, 35th Joint
Propulsion Conference, June 1999.

Hoyt, R.P., ORrformarceof the Teminator Tether for Autonomous Dearbit of LEO SpacecraftO,
AlAA Paper 99-2839, 35th Joint Propulsion Conference, June 1999.

Hoyt, R.P,, Orether System for Exchanging Paytoads BetweenLow Earth Orbit and the Lunar Sur-
facg OAIAA Pager97-2794, 33rd AIAA/ASME/ASE/ASEE Joint Propulsion Conferernce, Seatle, WA
(6-9 July 1997).

Hoyt, R.P., Forward, R.L., GFailsafe Multistrand Tether SEDS Technology,O4th International Con-
ferenceon Tethers in Space Washington, DC, April 1995.

Hoyt, R.P., J. T. Scheuer, Schoerberg K.F., Henins, |, Gerwin, RA., Moses RW., D.C. Black R.M.
Mayo, Dptimization of Magnetic Nozzlesfor Coaxial Plasma ThrustersOAIAA paper 94-2992, 30th
AlAA/SAE/ASME/ASEE Jaint Propulsion Conference, Indiamapolis, IN, June 1994. Awarded OBed
in Session.O

Hoyt, R.P., J. T. Scteuer, Scloerberg, K.F., He[ins, [, Gerwin, R.A., Moses RW., GCoaxial Plagna
Thruster with Applied Magnetic Nozzle Fields,Oln NASA/OACT Fifth Advanced Propulsion Work-
shop, JPL, Pasacema, CA, May 18-20 1994.

Hoyt, R.P., ORadation Trapping in the Flowing GasRadiation Recever,Oln NASA/OACT Fifth Ad-
vancedPropulsion Workshop, JPL, Pasidera, CA, May 18-20 1994.

Hoyt, R.P., etal., GCoaxial MPD Thruster with Applied Magnetic Nozzle Fields,Oln 21st |[EEE
ICOPS, , June 1994.

Hoyt, R.P., B.A. Nelson, R.B. Darling, OSudiesof Inductively poupled Plagna Saurce Antema
Symmety and Charecterization of an SiO, Sputtering Plasna, O in 23rd IEEE ICOPS,, June 1996.

Hoyt, R.P., Forward, R.L., QMultistrand Fail safe Tethers for Advanced Space Propulsion,Oln
NASA/OACT Fourth Advanced Propulsion Workshop, JPL, Pasdena, CA, 1993.

John;on, E.A., Hoyt, R.P., Orhermal Control of Electrodynamic Saellite Tethers Through Textur-
ing,OAIAA Paper 2000-0441, 38" Aerospace SciencesMeetng & Exhibit, Rero NV, 10-13 Jaruary
2000.

Forward, R.L., Hoyt, R.P., Uphoff, C.W., QApplicaion of thg Terminator Tether Electrodynamic
Drag Technology to the Deorbit of Constellation Spaceraft) AIAA Paper 98-3491, 34" Joint Pro-
pulsion Conference, July 1998.

Forward, R.L., Hoyt, R.P., Uphoff, C.W., OThe Terminator Tether: A Near-Tem Commercial Appli-
caion of the NASA/MSFC ProSEDS Experimert,OProceedngs of the Tether Technology Inter-
change Meeting, Huntsville, AL (9-10 Sepemkber 1997).
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Forward, R.L., Hoyt, R.P., Uphoff, C.W., O'he Terminator Tether : A Low-Mass Systemfor End-of-
Life Dearbit of LEO Spacecaft,OTether Techical Interchange Meetng, Huntsville, AL Sep 10
1997.

Forward, R.L., Hoyt, R.P., GFailsafe Multiline Hoytether LifetimesOAIAA paper 95-289031st
AlAA/SAE/ASME/ASEE Jaint Propulsion Conferernce, SanDiego, CA, July 1995.

Nordley, G, Forward, R.L., Hoyt, R.P., OMarsEarth Rapid Interparetary Two-Way Tether Trarnsport
(MERITTT), AIAA Paper 2002-4325, 38th AlAA/ASME/SAE/ASEE Joint Propulsion Confererce &
Exhibit.

Scleuer, J.T., Hoyt, R.P., Sctoerberg K.F., Gemwin, R.A., Moses R.W., Herins, |, QApplicaton of

MPD Thruster Tecmology to Advancedand Environmenrtally Conscious Marufacturing, OAIAA pa-
per 94-3234, 30th AlAA/SAE/ASME/ASEE Jaoint Propulsion Confererce, Indianapolis, IN, June 1994.

Screw[, J.T., Hoyt, R.P., Scloerberg, K.F., Gewin, R.A., Moses R.W., Henins, |, D.C. Black R.M.
Mayo, (Reduction of the Anode Fall in a Coaxial Plasna Thruster with an Applied Magnetic Noz-
zle OProceedngs of the 11th Space Nuclear Power and Propulsion Symposium, Jan 1994, pp 1261.

Scheuer, J.T., Hoyt, R.P., Sctoerberg, K.F., Gemwin, R.A., Moses R.W., Herins, |, R.M. Mayo ard
D.C. Black "Control and Minimization of Anode Fall in a Quasstead/ Nozzle-Basd Coaxial Plagna
Thruster", Proc. 23rd International Electric Propulsion Confererce, Seattle. Washington, Se. 1993.

J. T. Scheter, K. F. Schoerberg, Henins, |, Gerwin, R.A., J. A. Garcia, R.F. Gribble, R.M. Mayo,
D.C. Black R. P.Hoyt, Olritial Operaion of a 10 ms, Quas-Stead/, Multi-Megawatt, Coaxial
Plagna Thruster,OProceedngs of the 10th Space Nuclear Power and Propulsion Symposium, Jan
1993, pp. 1327-1334.

CONTRACT REPORTS

Hoyt, R.P., etal., Optimized Magnetic Nozzesfor High-Power MPD Thrusters, TUI Final Report on
NASA SBIR Phas | Contract NCO5CA62C, July 2005.

Hoyt, R.P., etal., GRASP: Tecmologiesfor Capture of Non-Cooperative Space Objects, TUI Final
Report on DARPA/SPO Seeding Contract Segember 2004.

Hoyt, R.P., etal., Multi-Application Survivable Tether (MAST) Experiment, TUI Final Report on
NASA STTR Phas | ContractNAS8-03037, January 2004.

Hoyt, R.P., etal., Electrodynamic/Electrostatic Tether Perfor mance Assessmert Program-Tether
Payloads Concept Desgn, TUI Final Report on DARPA/SPO Seeding Contract September 2003.

Hoyt, R.P., etal., Techologiesfor Momentum-Exchange/El ectrodynamic-Reboost Tether Boost Fa-
cilities TUI Final Report on NASA SBIR Phase | Contract NAS803013, July 2003.

Hoyt, R.P., Forward, R.L., Moon & Mars Orbiting Spinning Tether Transport (MMOSTT) Architec-
ture Study, TUI Final Report on NIAC Pha Il Contract 07600-034, August 31, 2001.

Hoyt, R.P., Sabilization of Electodynamic Space Teters, TUI Final Report on NASA Phase | SBIR
ContractNAS8-01013, August 17, 2001.

Hoyt, R.P., Forward R.L., Heinen, G.W., Slostad, J.T., RETRIEVE Sudy, TUI Final Report on
AFRL contract F29801-01-C-0068, AFRL-VS-TR-2001-1077, April 2001.

Hoyt, R.P., Forward R.L., Heinen, G.W., The Teminator Tether : A Low-Mass Sysemfor End-of-
Life Dearbit of LEO Spacecraft, TUI Final report on NASA Phase Il SBIR Contract NAS8-99092,
May 1 2001.

Hoyt, R.P., Forward R.L., Uphoff, C.W., Cislunar Tether Transport Sysem, TUI Final Report on
NIAC Phas | Contract 07600-011, May 30, 1999.
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Hoyt, R.P., Forward R.L., The Temminator Tether : A Low-Mass System for End-of-Life Dearbit of
LEO Spacecraft, TUI Final report on NASA Phass | SBIR Contract NAS8-98108, October 9, 1998.

Hoyt, R.P., Forward R.L., High Srength-to-Weight Tapered Hoytether for LEO to GEO Payload
Transport, TUI Final report on NASA Phas Il SBIR Contract NAS8-97025, November 19, 1998.

Hoyt, R.P., Forward R.L., LEO-Lunar Tether Transport SysemSudy, TUI Final Report on SAO PO
S06-34444, subcontract on NASA Grant NAG8-1303, April 28, 1997.

Hoyt, R.P., Forward R.L., High Srength-to-Weight Tapered Hoytether for LEO to GEO Payload
Transport, TUI Final report on NASA Phase | SBIR Contract NAS8-40690, July 10, 1996.

Hoyt, R.P., Forward R.L., Failsafe Multistrand Tether SEDS Technology Demonstration, TUI Final
report on NASA Phas | SBIR Contract NAS8-40545, June 14, 1995.

Grart, etal., Hypersonic Airplane Space Tether Orbital Launch (HASTOL) Architecture Sudy, Boe-
ing Final Report on NIAC Phase | Grant 07600-018, October 31, 2001

Bogar, etal., Hypersonic Airplane Space Tether Orbital Launch (HASTOL) Sysem, Boeing Final
Report on NIAC Phase | Grart 07600-018, Jaruary 2000.



