Innovative Approaches to Outer Planetary Exploration 2001-2020 program.pdf

PROGRAM
FORUM ON INNOVATIVE APPROACHESTO
OUTER PLANETARY EXPLORATION
2001-2020
February 21-22, 2001 Lunar and Planetary Institute, Houston, Texas

To view a particular abstract, use the hand tool of your Reader to click on thetitle of a
presentation.

Wednesday, February 21, 2001
OPENING PLENARY
9:00 a.m. LectureHall

Colleen Hartman, Director, Outer Planets Program Directorate, NASA Headquarters
Welcome and Opening Remarks

Eugene H. Levy, Provost, Rice University
Keynote Address

9:45am. COFFEE BREAK

Wednesday, February 21, 2001
Focus 1. Strategic Objectivesand Key Capabilities
EUROPA SURFACE AND SUBSURFACE EXPLORATION
10:00 a.m. Berkner DEF

Chairs. Michael J. Drake, University of Arizona
William B. McKinnon, Washington University

ColeT.D.* Reiter R.A. PaschalidisN.P. ChengA.F. DomingueD.
Miniaturized, Low-Power Laser Altimeter (MLLA)

Banerdt W.B.* PikeW. T.
A Miniaturized Seismometer for Surface Measurementsin the Outer Solar System

Tamppari L. * Zimmerman W. Green J.
Seismoball: A Small Europa Orbiter Drop-Off Probe for Early Exploration of the
Europan Surface

FrenchL.C.* AndersonF.S. CaseyF.D. GreenJ. R. LaneA.L. ZimmermanW. F.
Subsurface Exploration Technologies and Strategies for Europa
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Focus 1, continued

Bartlett P. W.* Rafeek S. GorevanS.P. KongK.Y.
The Inchworm Deep Drilling System for Kilometer Scale Subsurface Exploration of Europa

(IDDS)
AND
Subsurface Sample Acquisition and Transfer Systems (SSATS)

IzenbergN. R.* Uy O. M.
Molecularly Imprinted Polymer Geochemical Detectors for Outer Solar System Exploration

Livi S.A.* DomingueD.L. Brinckerhoff W.B. WurzP.
ReMaSp: A Reflectron Time-of-Flight Mass Spectrometer

WiensR.C.* CremersD. A. Nordholt J. E. BlacicJ. D.
Elemental Composition Measurements Using Laser-induced Breakdown Spectroscopy (LIBS)

12:30-2:00 p.m. LUNCH

Wednesday, February 21, 2001
Focus 1. Strategic Objectivesand Key Capabilities
EUROPA SURFACE AND SUBSURFACE EXPLORATION
2:00 p.m. Berkner DEF

Chairs. Michael J. Drake, University of Arizona
William B. McKinnon, Washington University

Brinckerhoff W.B.* CornishT.J. ChengA.F. McEntireR. W.
Laser TOF-MSfor In Stu Analysis of Outer Planetary Moons and Small Bodies

SwindleT.D.* BrownR. GreenbergR. LunineJ. McEwenA.
In Stu Chronology in the Outer Solar System

Patel J. U.* BlaesB.R. Mojarradi M. M.
Nonvolatile Memory Solution for Near-Term NASA Missions

GreenbergR. * TuftsB.R. HoppaG.V. GeisderP.
A Need to Update the Exploration Strategy for Europa

McKinnon W. B. *
A Proposed Sequence of Exploration for Europa and the Other Galilean Satellites
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Focus 1, continued

Thursday, February 22, 2001
Focus 1. Strategic Objectivesand Key Capabilities
TITAN ATMOSPHERE AND SURFACE EXPLORATION
9:00 a.m. Berkner DEF

Chairs: Michael J. Drake, University of Arizona
William B. McKinnon, Washington University
Brad Parkinson, Stanford University

Jensen J. R. * Raney R. K.
Delay/Doppler Radar Altimetry for Outer Planet Applications

Beauchamp P. * BeauchampJ. Dougherty D. RaulinF. SmithM. WelchC.
ShapiroR.  Lunine J.
Approaches for Exploring the Organic Evolution of Titan’s Surface

Sittler Jr. E.C.* AcunaM. Burchel M.J. CoatesA. Farell W. Fasar M.
GoldsteinB. E. GorevanS. HartleR. E. Johnson W. T.K. KojiroD.R. NiemannH.
NilsenE.N. NuthJ. SmithD. Zarnecki J.C.

Titan Orbiter Aerorover Mission

JonesJ. A. *
Inflatable Vehicles for In-Situ Exploration of Titan, Triton, Uranus, Neptune

KerzhanovichV.* Yavrouian A. CuttsJ. ColozzaA. Fairbrother D.
Titan Airship Surveyor

LorenzR.D. *
Flexibility for Titan Exploration: The Titan Helicopter

YoungL.A.*
Exploration of Titan Using Vertical Lift Aerial Vehicles

Bartlett P. W.* Rafeek S.* KongK.Y. GorevanS.P. Ummy M. A.
A Balloon-delivered Subsurface Sample Acquisition and Transfer Mechanism
AND
Touch and Go Surface Sampler (TGSS)

11:15am. COFFEE BREAK
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Focus 1, continued

PLENARY SESSION
11:45a.m. LectureHall

Tim Kreider
A Cartoonist in Space

12:30-2:00 p.m. LUNCH

Thursday, February 22, 2001
Focus 1. Strategic Objectivesand Key Capabilities
COMET NUCLEUSSAMPLE ANALYSISAND NEPTUNE/TRITON ENVIRONMENT
2:00 p.m. Berkner DEF

Chairs: Michaedl J. Drake
William B. McKinnon
Brad Parkinson, Stanford University

Weissman P. R. * NilsenE. N. SmytheW.D. MarriottJ. Reinert R.
Odyssey Comet Nucleus Orbiter: The Next Siep in Cometary Exploration

Gefert L. P. Oleson S. R.* Patterson M. J. Schrieber J. McAdamsJ.
Sub-Kilowatt Radioisotope Electric Propulsion for Outer Solar System Exploration
AND
Pluto/Kuiper Missions with Advanced Electric Propulsion and Power

LawrenceD. J.* BarracloughB.L. FeldmanW.C. PrettymanT.H. WiensR. C.
A Combined Gamma-Ray and Neutron Detector for Measuring the Chemical Composition of
Comets and Other Planetary Bodies

RhodesE. * Goldsten J.
Miniature Neutron-Alpha Activation Spectrometer

program.pdf
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Focus 1, continued

Reisenfeld D. B. ElphicR.C. McComasD.J. NordholtJ. E. Steinbergd. T.
WiensR. C. *
lon Mass Spectroscopy for the Outer Solar System

GreenJ. R. *
The Extraterrestrial Materials Smulation Laboratory

Hammel H. B.* PorcoC.C. RagesK.
The Case for a Neptune Orbiter/Multi-Probe Mission

4:00 p.m. ADJOURN
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Wednesday, February 21, 2001
FOCUS2: OTHER INVESTIGATIONS
10:00 a.m. Hess Room

Chairs: Jonathan Lunine, University of Arizona
Brad Parkinson, Stanford University

Spilker T.R.* Hubbard W.B. Ingersoll A. P.
Flyby Delivers Multiple Deep Jupiter Probes

Spilker T.R. *
Saturn Ring Observer
AND
Saturn Deep Atmospheric Entry Probes Delivered by INSDE Jupiter Derivative Spacecr aft

Freeman A.* NilsenE.
Kuiper Belt Mapping Radar

BoltonS.J.* OwenT. Gautier D. GulkisS. Janssen M. AtreyaS. GuillotT.
AndersonJ. AllisonM. LunineJ.
Jupiter: Atmospheric Sounding and Sensing of the Interior (JASS)

KhuranaK. K. * Banerdt W.B. JohnsonT.V. Russell C.T. Kivelson M. G.
DavisP. M. VidaleJ. E.
Sounding of Icy Galilean Satellites by Surface Observatories

Rubincam D. P. *
Pluto and Triton: Interactions Between Volatiles and Dynamics

Pappalardo R. T.* KhuranaK. K. MooreW. B.
The Grandeur of Ganymede: Suggested Goals for an Orbiter Mission

Horanyi M. * LawrenceG. Withnell P. TuzzolinoA. McKibbenR.B. AuerS.
GrunE. Schwehm G. Svedhem H.

DMOSS Dust Measurements in the Outer Solar System
Spencer J. R.* SmytheW.D. Lopes-Gautier R. McEwenA. S.

A Returnto lo: Science Goals and I mplementation

12:30-2:00 p.m. LUNCH
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Focus 2, continued

Wednesday, February 21, 2001
FOCUS2: OTHER INVESTIGATIONS
2:00 p.m. Hess Room

Chairs: Jonathan Lunine, University of Arizona
Brad Parkinson, Stanford University

Maise G.* Powell J. PaniaguaJd.
A Nuclear Ramjet Flyer for Exploration of Jovian Atmosphere

Clark B.C. Gamber R. T. Faulconer C.E.* Sutter B. M.
Jovian Moon Sampler

Bérczi Sz. * LukéacsB.
Search for Ammonia Containing Life Building Blocksin Outer Solar System

GranahanJ.C.* RupertS. T.
Hyper spectral Data Compression as an Enabling Technology for Deep Space Missions

Henshaw R. M. Darlington E. H. HawkinsS. E. Il1* Heffernan K.J. HummD. C.
Stohbehn K. Thompson P.
A Multifunctional, Multispectral, Outer Planetary Imager

BlasiusK.R.* Silverman S.H. Christensen P. R.
Advanced THEMISfor Multispectral Thermal IR Imaging

Turner R. E. *
NIAC Support to Innovation in Outer Planet Exploration

Foldi T. Bérczi Sz.*

Indicating the Deep Structure (Below the Icy and Liquid Layers) of Europa and Titan by
Measurements with a Giant Solenoid System on Board of an Orbiting Space Probe

4:00 p.m. ADJOURN
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Wednesday, February 21, 2001
Focus 3. Infrastructure and Multi-Mission Technologies
“GETTING THERE” — PROPUL SION AND TRAJECTORIES
10:00 a.m. LectureHall

Chairs: William A. Jeffrey, Defense Advanced Resear ch Projects Agency
Lisa Porter, Defense Advanced Resear ch Projects Agency

LoM.W.*
Petit Grand Tour: Mission Conceptsto Outer Planet Satellites Using Non-Conic Low
Energy Trajectories

Borowski S. K.* CataldoR. L.
Nuclear Thermal Rocket (NTR) Propulsion and Power Systems for Outer Planetary
Exploration Missions

NocaM.* Polk J. E. LenardR.
Nuclear Electric Propulsion for the Exploration of the Outer Planets

HoutsM.* VanDykeM. K. Godfroy T.J. PedersenK.W. MartinJ.J. DickensR.
WilliamsE. Harper R. Salvall P. Hrbudl. Kirkindall A.S. SorensenK.
Space Fission Propulsion System Devel opment Satus

Powell J.* Maise G. PaniaguaJ.
MITEE: A Compact Ultralight Nuclear Thermal Propulsion Engine for Planetary
Science Missions

Patterson M. J. Oleson S. R. *
lon Propulsion Technology Programs at NASA Glenn Research Center

Taylor T.S. *
Concepts and Engineering Advances Required for Near-Term Solar Sail Propelled Outer
Planet Probes

Nordley G.D. ForwardR.L.* HoytR.P.
Application of Synergistic Multipayload Assistance with Rotating Tethers (SMART) Concept
to Outer Planet Exploration

VanCleveJ.E.* Grillmair C. J.
Small Nuclear-powered Hot Air Balloons for the Exploration of the Deep Atmosphere of
Uranus and Neptune

12:30-2:00 p.m. LUNCH
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Focus 3, continued

Wednesday, February 21, 2001
Focus 3: Infrastructure and Multi-Mission Technologies
BUSHARDWARE
2:00 p.m. LectureHall

Chairs. William A. Jeffrey, Defense Advanced Resear ch Projects Agency
Lisa Porter, Defense Advanced Resear ch Projects Agency

WibergD. V.* Chaloner A.D. Shcheglov K. HayworthK. BaeS. YeeK. BlaesB.
D’Agostino S.  Stock T.
A Highly Miniaturized Inertial Grade Gyroscope for Space Applications

BlaesB.R.* ChauS.N. KiaT.
Micro Navigator
AND
Micro-Avionics Node for Distributed Avionics System

Alkalai L.* ChauS. Ta A.T.
Highly Survivable Avionics Systems for Long-Term Deep Space Exploration

Hunter D. J. *
Integrated Avionics System (IAS), Integrating 3D Technology on a Spacecraft Panel

ReynoldsE. L. *

Use of Hibernation Modes for Deep Space Missions as a Method to Lower Mission
Operations Costs

3:30-3:45 p.m. COFFEE BREAK
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Focus 3, continued

Wednesday, February 21, 2001
Focus 3: Infrastructure and Multi-Mission Technologies
ELECTRONICS
3:45p.m. LectureHall

Chairs. William A. Jeffrey, Defense Advanced Resear ch Projects Agency
Lisa Porter, Defense Advanced Resear ch Projects Agency

Patel J U.* CresdlerJ. LiY. NiuG.
Electronics for Extreme Environments

Schatzel D.V.* D’Agostino SA. Dd CastilloL. Graber R. W. MottiwalaA.
System Miniaturization Via Heterogeneous I ntegration of Electronic Devices for
Deep Space Missions

AND
Heter ogeneous Integration, an Approach to High Flexibility and High Density
Electronic Packaging

Mojarradi M. M. * BlaesB. BlalockB.J. BrandonE.J  Buck K. HougeD.
KolawaE.A. LiH.W. LienewegU. MantoothA. UlrichR. Wasef M.
WessdlingE.  White V.
A Library of Rad Hard Mixed-Voltage/Mixed-Sgnal Building Blocks for Integration of
Avionics Systems for Deep Space
AND
Integration of Passive Components for Spacecraft Avionics

Mojarradi M. M.* Blaock B.J. BoydR.M. JacksonS.A. KuhnW.B. LiH.
W. McNutt T. Mantooth A.  Shumaker E. A.
An Active Substrate Driver for Enabling Mixed-Voltage SOI Systems-On-A-Chip

AND
Electrically Isolating Subsystems in SOAC Technologies

AND
Electrically Isolating Thermally Coupled Device for Noise Suppression of Circuitsin
Deep Sace

Dickman J. E.* PattersonR.L. OvertonE. Hammoud A. N. Gerber S. S.
Low-Temperature Spacecraft: Challenges/Opportunities

StoicaA.* Thakoor A. KeymeulenD. ZebulumR. DaudT. Toomarian B.
Evolvable Hardware for Extreme Environments. “ Hot or Cold, We Live Long”
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Focus 3, continued

Thursday, February 22, 2001
Focus 3: Infrastructure and Multi-Mission Technologies
POWER
9:00 am. LectureHall

Chairs: William A. Jeffrey, Defense Advanced Resear ch Projects Agency
Lisa Porter, Defense Advanced Resear ch Projects Agency
Jonathan Lunine, University of Arizona

ReitsemaH. J. * SmithE.J. Spilker T. ReinertR.
Sgnificant Science at Jupiter Using Solar Power

Gallagher D.L.* GarbeG.P. TaleyC. MooreJ.
Initial Results from the Jovian Electrodynamic Tether Systems (JETS) Study

ShaltensR. K. * MasonL.S. SchreiberJ.G.
Stirling Radioisotope Power System as an Alternative for NASA's Deep Space Missions

Wahlquist E. J. *
Radioisotope Power Systems for Outer Planet Missions

West W. C.* WhitacreJ. F. BuggaR.V. BrandonE.J. Studor G. F.
Micro-Power Sources Enabling Robotic Outpost Based Deep Space Exploration

Fleurial J.-P.* Patel J. Snyder G.J. Huang C.-K. Averback R. Hill C. ChenG.
Solid-Sate Power Generating Microdevices for Distributed Space System Architectures

10:45-11:00 a.m. COFFEE BREAK
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Focus 3, continued

Thursday, February 22, 2001
Focus 3: Infrastructure and Multi-Mission Technologies
INFRASTRUCTURE
11:00 a.m. LectureHall

Chairs: William B. Jeffrey, Defense Advanced Resear ch Projects Agency
Lisa Porter, Defense Advanced Resear ch Projects Agency
Jonathan Lunine, University of Arizona

ChauS.N.* HunterD.J. LangM.
A Multi-Mission Testbed for Advanced Technologies
AND
Challenging Technology, and Technology Infusion into the 21st Century

JonesD.L.* WenrebS. PrestonR. A.
A Large Array of Small Antennasto Support Future NASA Missions

Carsey F.D.* AndersonF.S. FrenchL.C. GreenJ. R. JonesJ. A. LaneA.L.

Leger P.C. ZimmermanW. F.
Technologies for Icy Bodies' Access, Operations and Science

PLENARY SESSION
11:45 a.m. LectureHall

Tim Kreider
A Cartoonist in Space

12:30-2:00 p.m. LUNCH
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Focus 3, continued

Thursday, February 22, 2001
Focus 3: Infrastructure and Multi-Mission Technologies
SENSORS
2:00 p.m. LectureHall

Chairs: William A. Jeffrey, Defense Advanced Resear ch Projects Agency
Lisa Porter, Defense Advanced Resear ch Projects Agency
Jonathan Lunine, University of Arizona

BlaesB.R.* EyreF.B.
Miniature Free-Flying Magnetometer Utilizing System-On-A-Chip Technology

WibergD.V.* EyreF.B. Orient O. ChutjianA. GarkarianV.
Toward a Micro Gas Chromatograph/Mass Spectrometer (GC/MS) System

Fijany A. Klimeck G. LeonR. QiuY. ToomarianN. *
Quantum Dots Based Rad-Hard Computing and Sensors

Bell L.D.* BoerE.A. Ostraat M.L. BrongersmaM.L. FlaganR.C. Atwater H. A.
deBlauweJ. Green M. L.
A Radiation-Tolerant, Low-Power Non-Volatile Memory Based on Slicon Nanocrystal
Quantum Dots

NocaF.* HuntB.D. Hoenk M.E. Choi D. Kowaczyk R. WilliamsR. XuJ.
Koumoutsakos P.
Nanotube-based Sensors and Systems for Outer Planetary Exploration

Chao T.H.* ReyesG.F. ZhouH.
Compact Holographic Data Storage

3:45-4:00 p.m. COFFEE BREAK
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Focus 3, continued

Thursday, February 22, 2001
Focus 3: Infrastructure and Multi-Mission Technologies
COMMUNICATIONS
4:00 p.m. LectureHall

Chairs: William B. Jeffrey, Defense Advanced Resear ch Projects Agency
Lisa Porter, Defense Advanced Resear ch Projects Agency
Jonathan Lunine, University of Arizona

Herman M. |.* VaasS. Katehil.P.B.
Advanced RF Front End Technology

BokulicR. S. *
Enabling Technologies for High Science Return and Low-Power, Low-Mass
Communications on Outer Planet Missions

LayN.E. *
Ultra Low Power, Radiation Tolerant UHF Radio Technologies for In Stu
Communication Applications

BhasinK. HaydenJ.L.*
Advanced Communication Architectures and Technologies for Missions to the Outer Planets

5:15p.m. ADJOURN
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