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FOREWORD

The 1st Annual ISS Research and Development Conference—Results and Opportu-
nities: The Decade of Utilization showcased the remarkable results obtained so far through
ISS research. The highly successful ISS R&D conference held in Denver, Colorado on June
26-28, 2012 hosted approximately 400 participants from government, industry, academia
and venture capitalists. The conference highlighted exciting science and technology results
from ISS investigators from universities, medical centers, commercial organizations, interna-
tional organizations, NIH, DOE, NRL, USDA, EPA, NIST, DOD and NASA.

The event highlighted the full breadth of research and technology development on the
ISS—past, present and future. Because most scientific conferences focus on one discipline,
this was a highly anticipated opportunity for attendees to hear results from multidisciplinary
ISS studies in the areas of physical and life sciences, biology and biotechnology, Earth and
space sciences, spacecraft and exploration systems technology demonstrations, and educa-
tion.

Plenary sessions highlighted major results and pathways to future opportunities. Panels
also discussed upcoming ISS research opportunities through both NASA and CASIS (Center
for the Advancement of Science in Space, the new ISS National Laboratory management or-
ganization) that will enable researchers from all over the world to put their talents to work
on innovative experiments that could not be done anywhere else. Parallel technical sessions
provided tracks for scientists and technologist to be updated on significant accomplishments
to date within their disciplines.

The Opening Session began with a welcome message from Frank Slazer, President of
AAS, and Industry Remarks by John Karas, Vice President and General Manager Lockheed
Martin Space Systems Company. ISS crew members Don Pettit and Joe Acaba kicked off
the conference with a video message from on orbit, describing the unique microgravity envi-
ronment and research capabilities of this remarkable laboratory.

Opening remarks and keynote speakers included NASA Associate Administrator for
Human Exploration and Operations, William Gerstenmaier, NASA Chief Scientist, Waleed
Abdalati, and International Space Station Program Manager, Michael Suffredini. Their pre-
sentations echoed the three major themes of new knowledge resulting ISS research. Those
themes include benefits to life on Earth, benefits to future space exploration, and basic dis-
covery.

Luncheon speakers, Astronaut Mike Fincke and Cosmonaut Sergey Adveev entertained
attendees with their first-hand accounts of living and working in space. Fincke concluded
with an inspiring message for the audience, “Do something amazing!” Andrei Kounine,
Principal Research Scientist at MIT presented a status on results from the first 18 billion
cosmic rays that have been detected from the Alpha Magnetic Spectrometer (AMS). The
first day concluded with a reception at the Denver Museum of Nature and Science.
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ISS Program Scientist Julie Robinson moderated a discussion panel that highlighted
some of the top research and technology results from the assembly and early utilization
phases of the ISS. Varied topics discussed included protein crystallography that has led to
potential drug therapies for Duchenne muscular dystrophy, mechanisms and treatments of
infectious diseases such as salmonella, hyperspectral remote sensing of the Earth, spacecraft
fluid management via capillary flow and recent developments in astronaut vision health.

In a panel discussion on “enabling exploration beyond Earth orbit,” moderated by ISS
Technology Demonstration Manager George Nelson, presenters described exploration tech-
nologies in development and testing on ISS, such as the Robot Refueling Mission (RRM)
which is paving the way for robotic refueling and repair of satellites and vehicles. Other pre-
sentations included spacecraft life support technologies, environmental life support systems,
and testing of new modes of communication between Earth and ISS using lasers.

Throughout the conference, 19 parallel technical sessions provided investigators an op-
portunity to share the results of their ISS experiments and update attendees on significant
accomplishments in their field to date. These sessions kept the community informed on find-
ings, while also providing inspiration for future areas of research. The sessions included pa-
pers on Human Research, the SPHERES Facility, Communications & Navigation Technol-
ogies, Space Science on ISS, Plant Biology in Space, Biotechnology, Materials Science &
Combustion Science, Spacecraft Systems Technology, Technical Earth Imaging, Fundamen-
tal Physics, Technologies for Exploration Applications, Earth Science, Cell Biology & Tis-
sue Engineering, Human Exploration, Education, Small Business & Innovative Research
Successes, Animal Biology in Space, Robotics and Fluid Physics.

A New Investigators Workshop was held to help new investigators understand how to
build partnerships and get their experiment to the ISS. Vendor and Implementation Partner
displays were available throughout the day.

The Conference was organized by the American Astronautical Society (AAS) in coop-
eration with CASIS and NASA. The Conference Executive Chairs were Walt Faulconer,
AAS, and Donna Shortz, NASA. The Conference Technical Chairs were David Spencer,
Pennsylvania State University, and Julie Robinson, NASA. The Conference Planning Com-
mittee included:

Andy Aldrin, ULA John Baker, NASA

Roz Clark, CASIS Anna Cordrey, Deltha-Critique
Randy Correll, Ball Aerospace Dustin Doud, SpaceX

Paul Eckert, FAA Marybeth Edeen, NASA

Kevin Foley, Boeing Brian Harris, CASIS

Paul Hertz, NASA Noel Hinners, Consultant

Felix Hoots, The Aerospace Corp.  Scott Hubbard, Stanford University
Linda Karanian, Consultant Jim Kirkpatrick, AAS

Marshall Porterfield, Purdue University

Zigmond Leszczynski, VA Comm Space Flight Authority
Tara Ruttley, NASA Alan Stern, SWRI
Louis Stodieck, Un of CO Allyson Thorn, NASA
Lyn Wigbels, AAS
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Additional sponsorship was provided by Lockheed Martin, Boeing, SPACENEWS;
Stinger Ghaffarian Technologies, United Launch Alliance, Ball Aerospace & Technologies
Corp. and Orbital.

Julie A. Robinson

David B. Spencer
Volume Editors

ix



CONTENTS

FOREWORD

HUMAN RESEARCH

Behavioral Health on ISS (Abstract Only) (AAS 12-651)
David F. Dinges. .o Ce

Bone Loss And Countermeasures on ISS (Abstract Only) (AAS 12-652)
Adrian D. Leblanc . e S

Sample Size Considerations for Human ISS Research (Abstract Only)
(AAS 12-653)
Robert Ploutz-Snyder

Self-Reported Psychological Aspects of ISS Missions (Abstract Only)
(AAS 12-654)
Jack Stuster .

Sleep and Circadian Rhythms on ISS, Laura K. Barger (Abstract Only)
(AAS 12-655)
Erin E. Flynn-Evans, Alan Kubey and Kenneth P. Wright, Jr. .

Development of Curcumin-Based Therapies for Combating DNA-Damage

Due to Ionizing Space Radiation (Long Abstract Only) (AAS 12-656)
M. G. O’Toole, P. S. Soucy, R. M. Henderson, B. H. Totten, P. J. Hoblitzell,
R. S. Keynton, W. D. Ehringer and A. S. Gobin . : .

Electrical Impedance of Muscle is Altered By Microgravity: Data from

STS-135 (Long Abstract Only) (AAS 12-657)
M. Sung, A. Spieker, J. Li, R. Ellman, J. Spatz, V. L. Ferguson, L. S. Stodieck,
T. Bateman, M. Bouxsein and S. B. Rutkove Ce e .

Examining Surgical Skills Performance Under Distractive Environment
Using NASA Task Load Index in Telemedicine (Full Paper) (AAS 12-658)
Irene H. Suh, Dmitry Oleynikov and Ka-Chun Siu (Full Paper)

Exercise Countermeasures for Zero Gravity (Long Abstract Only) (AAS 12-659)
Terence C. Vardy, Michael L. Kuchera and R. Todd Dombroski .

MRET Activated Water as Dietary Countermeasures to Mitigate Cancer Risk from
Space Radiation (Long Abstract Only) (AAS 12-660)
Igor Smirnov S e

Xi

Page

vii

11

13

17

21


http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3890
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889

SPHERES FACILITY
Acquisition of Long-Duration, Low-Gravity Slosh Data Utilizing Existing ISS
Equipment (SPHERES) for Calibration of CFD Models of Coupled Fluid-Vehicle
Behavior (Long Abstract Only) (AAS 12-661)
Paul Schallhorn, Jacob Roth, Brandon Marsell, Daniel Kirk, Hector Gutierrez,
Alvar Saenz-Otero, Daniel Dorney and Jeffrey Moder .

Admissible Subspace Trajectory Optimizer (ASTRO) AlgorithmDevelopment
Using SPHERES Aboard ISS (Full Paper) (AAS 12-662)
Gregory E. Chamitoff, Alvar Saenz-Otero and Jacob G. Katz .

Demonstration of Electromagnetic Formation Flight and Wireless Power Transfer
with Rings: the Resonant Inductive Near-Field Generation System
(Long Abstract Only) (AAS 12-663)

R. J. Sedwick, A. K. Porter, D. Alinger, E. Bou, R. Opperman, J. Ramirez,

J. Merk, A. Buck, G. Eslinger, P. Fisher and D. W. Miller .

Long Duration Microgravity Experiment to Advance TRL of On-Orbit Propellant
Storage and Transfer Technologies Utilizing SPHERES Testing Facility Onboard
the ISS (Long Abstract Only) (AAS 12-664)

Nathan L. Silvernail and Sathya Gangadharan .

SPHERES Interact (Abstract Only) (AAS 12-665)
Vadim Slavin and Alvar Saenz-Otero .

The Enhanced Expansion Port on the SPHERES-ISS Facﬂlty, and Evaluation of
the Chip-Scale Atomic Clock on SPHERES (Long Abstract Only) (AAS 12-666)
John Merk, Robert Lutwak and Stewart L. DeVilbiss . .

A Historical Review of the SPHERES Facility Aboard the ISS
(Long Abstract Only) (AAS 12- 667)
Alvar Saenz-Otero. .

Ground SPHERES Programs with ISS Perspectives (Long Abstract Only)
(AAS 12-668)
Alvar Saenz-Otero and Jeremy Hollman.

Stereo Vision for SPHERES-Based Navigation and Monitoring
(Long Abstract Only) (AAS 12-669)
Eric Huber, David Kortenkamp and Patrick Beeson

COMMUNICATIONS AND NAVIGATION TECHNOLOGIES

Commercial Delay Tolerant Pervasively Networked Point-of-Presence Gateway
System for ISS (Full Paper) (AAS 12- 670)
Gary Pearce Barnhard . .o

Multi-Gb/s Lasercom Testbed for the ISS (Long Abstract Only) (AAS 12-671)
H. Hemmati and J. Kovalik ) e e

Xii

Page
25

27

31

49

53

56

57

59

62

64

67

69

79


http://www.univelt.com/book=3891
http://www.univelt.com/book=3892
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889

Page
Onboard Wireless Technologies in Support of ISS Experimentation and
Operations (Long Abstract Only) (AAS 12-672)
Patrick Fink . . . . . . . . . . . . . . . . . . . 8l

Upgrading ISS Data Rates to Achieve Greater Scientific Return
(Long Abstract Only) (AAS 12-673)
Michael P. Norris and Todd F. McIntyre . . . . . . . . . . . 83

Utilizing the ISS as a Technology Demonstration Platform to Verify Operational
Utilization of Disruption Tolerant Networking (DTN) (Long Abstract Only)
(AAS 12-674)

Kevin K. Gifford, Shea Williams and R. Lee Pitts . . . . . . . . . &5

SPACE SCIENCE ON ISS 87

Cosmic Ray Energetics And Mass (CREAM) for the ISS JEM-EF (Abstract Only)
(AAS 12-675)
Eun-Suk Seo . . . . . . . . . . . . . . . . . . .8

NICER — Neutron-Star Interior Composition Explorer (Long Abstract Only)
(AAS 12-676)
Keith C. Gendreau, Zaven Arzoumanian, Luke M. B. Winternitz,
Jason W. Mitchell, Clara C. Hollenhorst, Frank J. Kirchmank, Julie K. Thienel
and the NICER Team. . . . . . . . . . . . . . . . . 9

The Coronal Physics Investigator (CPI) Experiment for ISS: A New Vision for
Understanding Solar Wind Acceleration (Long Abstract Only) (AAS 12-677)

Paul Janzen, Dan Reisenfeld, John Kohl, Steve Cranmer, Alexander Panasyuk,

Tim Norton, John Raymond, Aad van Ballegooigen, Ben Chandran,

Terry Forbes, Phil Isenberg, Paul Cucchiaro and Brian Rider . . . . . . 93

Commercial Delay Tolerant Pervasively Networked Point-of-Presence Gateway
System for ISS (Long Abstract Only) (AAS 12-678)
James H. Adams, Jr. and Angela V. Olinto for the JEM-EUSO Collaboration . 95

The ISS as a Testbed for Future Large Astronomical Observatories: The OpTIIX
Demonstration Program (Long Abstract Only) (AAS 12-679)

G. Burdick, P. Callen, K. Ess, F. Liu, M. Postman, W. Sparks, B. Seery and

H. Thronson . . . . . . . . . . . . . . . . . . .9

Experiments with Uncontrolled Rotation of the Progress Spacecraft
(Long Abstract Only) (AAS 12-680)
T. V. Matveeva, M. Yu. Belyaev, V. V. Tsvetkov and V. V. Sazonov . . . 99

Prospects for Interdisciplinary Research Aboard the International Space Station
(ISS) (Full Paper) (AAS 12-681)
Michael Stamatikos and Angela Riccio for the ISS-Interdisciplinary Research
Team (IRT) . . . . . . . . . . . . . . . . . . . 103

Xiii


http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3893

PLANT BIOLOGY IN SPACE

Microgravity Effects on the Early Events of Biological Nitrogen Fixation in
Medicagotruncatula: Results From the SyNRGE Flight Experiment
(Abstract Only) (AAS 12-682)

Michael S. Roberts and Gary W. Stutte

Microsystems for Cell Electrophysiology in Spaceflight Systems (Abstract Only)
(AAS 12-683)
D. Marshall Porterfield .

Organ-Specific Effects of Spaceflight on Cell Remodeling and Gene Expression
(Abstract Only) (AAS 12-684)
Robert J. Ferl and Anna-Lisa Paul .

Plant Signaling in Microgravity (Abstract Only) (AAS 12-685)
Christopher S. Brown, Caroline Smith, Eric Land, Heike Sederoff and
Imara Y. Perera . e

Spaceflight Transcriptomes: Unique Responses to a Novel Environment,
(Abstract Only) (AAS 12-686)
Anna-Lisa Paul and Robert Ferl.

BIOTECHNOLOGY
A Comprehensive Evaluation of Microgravity Protein Crystallization
(Abstract Only) (AAS 12- 687)

Larry DeLucas .

Agricultural Research Opportunities on the ISS National Laboratory

(Long Abstract Only) (AAS 12-688)
Neil C. Talbot, Thomas J. Caperna, Walter Schmidt, E. Raymond Hunt, Jr.,
Craig S. T. Daughtry, Greg W. McCarty, Christina Walters,
Simin Nikbin Meydani and Dennis Bier .

Effects of Microgravity on Jatropha Curcas L. In Vitro Cell Cultures
(Long Abstract Only) (AAS 12-689)
Wagner A. Vendrame and Ania Pinares

New 3D Tumor Growth and Drug Sensitivity Assay Models for Microgravity
Research (Abstract Only) (AAS 12-690)
Raj Singh . e

Specialized Hardware in Support of Yeast Genomics Studies on Board the
Space Shuttle and ISS (Abstract Only) (AAS 12-691)
T. G. Hammond, P. L. Allen, M. Costanzo, C. Nislow, L. Zea, C. Fanchiang
and L. S. Stodieck Ce e

Albumin Based Delivery of Curcumin for Radioprotection (Long Abstract Only)
(AAS 12-692)
Patricia Soucy, Martin O’Toole, Ishita Jain, Brigitte Totten, Patrick Hoblitzel,
Robert Keynton, William Ehringer and Andrea Gobin

Xiv

Page
109

111

112

113

114

115

117

119

120

122

125

126

127


http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889

Page
Conducting Successful Biotechnology Flight Experiments on International
Space Station (Long Abstract Only) (AAS 12-693)
Jennifer Tuxhorn and Curt Wiederhoeft . . . . . . . . . . . 131

Enhancement of Nanoshell Assay for Detection of Analytes from ng/mL to pg/mL
(Long Abstract Only) (AAS 12-694)

Dhruvinkumar Patel, Guandong Zhang, Xinghua Sun, Andre M. Gobin and

Robert S. Keynton . . . . . . . . . . . . . . . . . 134

Extending the Storage Lifetime of Biological Reagents for ISS Molecular
Biology (Long Abstract Only) (AAS 12-695)
Stratton Haywood and Niel D. Crews . . . . . . . . . . . . 138

GEMM: An Automated Instrument for In-Situ Gene Expression Measurements
on Board the International Space Station (Long Abstract Only) (AAS 12-696)
F. Karouia, K. Peyvan, D. Bajorins, L. S. Stodieck, A. J. Ricco, O. Santos
and A. Pohorille . . . . . . . . . . . . . . . . . . 141

Specialized Hardware in Support of Yeast Genomics Studies on Board the
Space Shuttle and ISS (Long Abstract Only) (AAS 12-697)
L. Zea, C. Fanchiang, T. G. Hammond, P. L. Allen, M. Costanzo, C. Nislow
and L. S. Stodieck . . . . . . . . . . . . . . . . . 143

Toward a Genetic Analysis Microsystem for ISS Molecular Biology
(Long Abstract Only) (AAS 12-698)
James Haywood, Bryan Cox, Ilija Pjescic and Niel D. Crews . . . . . 147

MATERIALS SCIENCE AND COMBUSTION SCIENCE 151

Coarsening in Solid-Liquid Mixtures: Results from the International Space
Station (Abstract Only) (AAS 12-699)
J. Thompson, E. B. Gulsoy and P. W. Voorhees . . . . . . . . . 153

Combustion Research in the Microgravity Science Glovebox (Abstract Only)
(AAS 12-700)
Dennis P. Stocker, Paul V. Ferkul, David L. Urban, Marshall B. Long,
Fumiaki Takahashi, B. Ma, Sandra L. Olson, Peter B. Sunderland,
K. T. Dotson, James S. T’ien and Mitchell D. Smooke . . . . . . . 154

Dynamical Evolution of Three-Dimensional Interface Patterns in Directional
Solidification of Alloys: Results from International Space Station Experiments
(Abstract Only) (AAS 12-701)

R. Trivedi, A. Karma, D. Tourret, L. Chen, N. Bergeon, B. Billia and

L. Strutzenberg . . . . . . . . . . . . . . . . . . 155

FLEX: A Decisive Step Forward in NASA’s Combustion Research Program
(Long Abstract Only) (AAS 12-702)
J. Mark Hickman, Michael C. Hicks, Daniel L. Dietrich and Dennis P. Stocker 156

XV


http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889

Page
Materials International Space Station Experiment-X (MISSE-X): The Next
Generation (Full Paper) (AAS 12-703)
Kim K. de Groh, Sheila A. Thibeault, Donald A. Jaworske, H. Gary P1pp1n and
Scott J. McFarland . . . . . . . . . . . . . .. 159

Development of an International Space Station Granular Material Research Facility
(Long Abstract Only) (AAS 12- 704)
Shideh Dashti. . . . . . %

Microgravity Science Glovebox (MSG) Space Science’s Past Present and Future
Aboard the International Space Station (ISS) (Abstract Only) (AAS 12-705)
Reggie Spivey, Scott Spearing and Lee Jordan . . . .. . 165

Science and Applications on ISS within ESA’s ELIPS Programme (Abstract Only)
(AAS 12-815)
Christer Fuglesang, Jason Hatton, David Jarvis, Olivier Minster, Patrik Sundblad,
Eric Istasse and Martin Zell. . . . . . . . . . . . . . . 166

SPACECRAFT SYSTEMS TECHNOLOGY 167

The NASA Glenn Research Center’s Acceleration Measurement and Analysis
Projects ... Over a Decade of Support for the International Space Station
(Abstract Only) (AAS 12-706)
Kenneth Hrovat . . . . . . . . . . . . . . . . . . 169

Instrument for Characterizing the Population and Distribution of Sub-Centimeter
Size Orbital Debris (Long Abstract Only) (AAS 12-707)
A. Sadilek, F. Giovane, M. J. Burchell, R. Corsaro and J.-C. Liou . . . . 170

SCAN Testbed, Overview and Opportunity for Experiments (Long Abstract Only)
(AAS 12-708)
Richard Reinhart. . . . . . . . . . . . . . . . . . 172

Trace Chemical and Major Constituents Measurements of the International
Space Station Atmosphere by the Vehicle Cabin Atmosphere Monitor
(Abstract Only) (AAS 12-709)
M. R. Darrach, A. Chutjian, B. J. Bornstein, A. P. Croonquist, V. Garkanian,
V. R. Haemmerle, W. M. Heinrichs, J. Hofman, D. Karmon, J. Kenny,
R. D. Kidd, S. Lee, J. A. MacAskill, S. M. Madzunkov, L. Mandrake,
T. M. Rust, R. T. Schaefer, J. L. Thomas and N. Toomarian. . . . . . 176

Water Electrolysis Testing for On-Demand Space Propellant Depot Design
(Full Paper) (AAS 12-710)
Jaryd Bailey, Hicham Benkabbou, Myron Clemence, Monica Fredrickson,
Justin Masotti, Killian Marie, Tiffany Musholt and Bodgan Udrea . . . . 177

A Multifunctional Flow Injection Analysis “Sensor-on-a-Valve” Device for
Monitoring Drinking Water Disinfection During Spaceflight (Long Abstract Only)
(AAS 12-711)

J. P. Williamson and G. L. Emmert. . . . . . . . . . . . . 191

XVi


http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3894
http://www.univelt.com/book=3895

Engineering Experiments on the ISS to Study the Space Station Characteristics
and Ability to Perform Research (Long Abstract Only) (AAS 12-712)
M. Yu. Belyaev . .o S S

Risk Reduction ISS Captive Exposure Experiment for the Mini-Satellite for Drag
Estimation (Full Paper) (AAS 12-713)
David Armstrong, Robin Despins, Chelsea Doerper, Amanda DuVal,
Melissa Gambal, Angela Garcia, Daegan Haller, Nicholas Murphy,
Gracie Peters, Joseph Rubino, John Slane, Matthew Wolfson, Kyle Fanelli,
Bodgan Udrea and Frederico Herrero S S

Space Debris Orbit Determination from an ISS Onboard Camera (Full Paper)
(AAS 12-714)
Luigi Ansalone and Fabio Curti.

Spacelab for iOS: The Results of the First iPhone Based Experiment Conducted
on the International Space Station (Long Abstract Only) (AAS 12- 715)
Mathew Benson and Peter Demarest . Ce

Unwiring the ISS — Wireless Instrumentation Aboard the International Space
Station (Long Abstract Only) (AAS 12-716)
Aaron Trott e

TECHNICAL EARTH IMAGING

ISERV Pathfinder: A Low Cost, COTS-Based, Earth Imaging System Aboard the
International Space Station (Long Abstract Only) (AAS 12-717)
Burgess F. Howell, Susan H. Spencer and Cynthia A. Coker.

ISS Agricultural Camera (ISSAC™) — Remote Sensing from the International
Space Station (Full Paper) (AAS 12-718)

Douglas R. Olsen, Jaganathan Ranganathan, Ho Jin Kim, and Soizik Laguette .

Nighttime Ionosphere Tomographic Reconstruction Observatory

(Long Abstract Only) (AAS 12-719)
Scott A. Budzien, Andrew W. Stephan, Jonathan J. Makela, Damien H. Chua,
Kenneth F. Dymond, Clayton Coker, Supr1ya Chakrabarti, and
Donald R. McMullin. Ce e

Opportunities to Intercalibrate Radiometric Sensors from ISS (Abstract Only)
(AAS 12-720)

C. M. Roithmayr, C. Lukashin, P. W. Speth, D. F. Young and B. A. Wielicki .

The Cloud-Aerosol Transport System (CATS): A New Earth Science Capability
for ISS (Abstract Only) (AAS 12-721)

Matthew J. McGill, Ellsworth J. Welton, V. Stanley Scott and John E. Yorks .

Modified Hand-Held Camera Serves as Infrared Imager on ISS
(Long Abstract Only) (AAS 12-722)
S. K. Runco, D. R. Bretz, K. A. Grimm and P. A. Reichert .

Xvii

Page

195

197

203

213

216

221

223

225

237

239

240

241


http://www.univelt.com/book=3889
http://www.univelt.com/book=3896
http://www.univelt.com/book=3897
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3898
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889

Using Multispectral Classification to Assess Corn Yield in the Lower Arkansas
River Basin (Long Abstract Only) (AAS 12-724)
Ahmed A. Eldeiry and Luis A. Garcia .

Utility of the Hyperspectral Imager for the Coastal Ocean (HICO) Aboard the
International Space Station (Long Abstract Only) (AAS 12- 725)
Jeffrey Bowles . e

FUNDAMENTAL PHYSICS

Clocks and Precision Measurements on ISS for Fundamental Physics
(Abstract Only) (AAS 12-726)
Nan Yu e

Critical Phenomena Experiments in Microgravity: An Overview
(Long Abstract Only) (AAS 12-727)
Inseob Hahn . S

Dusty Plasmas Under Microgravity Conditions (Long Abstract Only)
(AAS 12-728)
John Goree and Inseob Hahn

International Time and Frequency Inter-Comparisons Using ACES and the ISS
(Abstract Only) (AAS 12-729)
Steven Jefferts .

The Coldest Spot in the Universe: A Facility for Ultra-Cold Atom Experiments
Aboard the Space Station (Abstract Only) (AAS 12- 730)
Robert J. Thompson . e

A Plasma Diagnostics Explorer for the International Space Station
(Abstract Only) (AAS 12- 731)
G. Collinson . . .

ACES the Speed of nght (Abstract Only) (AAS 12- 732)
L. Rioftrio . .

Finite Theory of the Universe, Dark Matter Dlsproof and Faster-Than- nght
Speed (Full Paper) (AAS 12-734)
Philippe Bouchard

TECHNOLOGIES FOR EXPLORATION APPLICATIONS

Additive Manufacturing in Long Duration Autonomous Space Missions as a
Viable Alternative to Storage of Maintenance and Repair Parts
(Long Abstract Only) (AAS 12-736)
Giorgio Musso, Giancarlo Antelmo, Ian Jones, Steven Baines and
Thomas Rohr .

Debris Impact Detection Instrument for Crewed Modules (Long Abstract Only)
(AAS 12-737)
J. Opiela, R. Corsaro, F. Giovane and J.-C. Liou .

XViii

Page

245

248

251

253

254

257

260

261

262

263

265

279

281

283


http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3899
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889

Pulsar Navigation and X-Ray Communication Demonstrations with the NICER
Payload on the ISS (Abstract Only) (AAS 12-738)
Jason W. Mitchell e

The Vertigo Goggles: An Experlmental Micro-Gravity Testbed for Spacecraft
Vision Based Navigation (Long Abstract Only) (AAS 12-739)
Brent E. Tweddle, Alvar Saenz-Otero and David W. Miller .

Use of ISS for Validation of Advanced Power Systems for Exploration
(Abstract Only) (AAS 12-740)
James F. Soeder . .

Development of a Carbon Nanotube Biosensor for the Detection of Radiation
Damage in Human Blood (Long Abstract Only) (AAS 12-741)

Thomas Burkhead, Thomas Roussel, Robert Keynton and

Balaji Panchapakesan

Evolvable High-Definition Imaging Testbed (EHIT) (Long Abstract Only)
(AAS 12-742)
Marc J. Walch, Rodney Grubbs and Oron Schmidt

Maneuver and Stabilization with One Control Torque Experiment
(Long Abstract Only) (AAS 12-743)
Eduardo Garcia-Llama .

The International Space Station: Unique Testbed for Exploration Analogs
(Abstract Only) (AAS 12-745)
Y. Lee. e

The Mini Space Farm: A Food Regenerative System in Long-Term Manned
Space Missions (Abstract Only) (AAS 12- 746)
Mao Zhang . S

EARTH SCIENCE

Hyperspectral Imager for the Coastal Ocean (HICO) Imagery for Coastal and
Ocean Protection — A Case Study from Florida (Long Abstract Only)
(AAS 12-747)

Darryl Keith .

Crew Earth Observations: Twelve Years of Documenting Earth from the
International Space Station (Long Abstract Only) (AAS 12-748)
Cynthia A. Evans, William L. Stefanov, Kimberley Willis, Susan Runco,
M. Justin Wilkinson, Melissa Dawson and Michael Trenchard

Earth Science with the Stratospheric Aerosol and Gas Experiment III (SAGE III)

on the International Space Station (Abstract Only) (AAS 12-749)
David Flittner, Joe Zawodny, Larry Thomason, Charles Hill, Mike Pitts,
Mike Cisewski, Brooke Anderson, Rob Damadeo and Randy Moore

Xix

Page

285

286

290

291

293

296

299

300

301

303

305

308


http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889

Page
The Remote Atmospheric and Ionospheric Detection System: Science Results
and Lessons Learned (Long Abstract Only) (AAS 12-750)
Andrew W. Stephan, Scott A. Budzien, Rebecca L. Bishop,
Andrew B. Christensen, James H. Hecht and Donald R. McMullin . . . . 309

The Scientific Contributions Expected from OCO-3 if Installed on the International
Space Station (Long Abstract Only) (AAS 12-751)

S. Boland, K. Bowman, D. Crisp, R. Duren, A. Eldering, J. B. Fisher,

C. Frankenberg, M. Gunson, D. Menemenlis and C. Miller . . . . . . 311

Overview of the Stratospheric Aerosol & Gas Experiment (SAGE III) on
International Space Station (ISS) Mission (Long Abstract Only) (AAS 12- 752)
Brooke Anderson. . . . . . e e . 317

Systems Design and Implementation of the Proposed Orbiting Carbon
Observatory-3 on the International Space Station’s Japanese Experimental Module
(Long Abstract Only) (AAS 12-753)

Ralph Basilio, Matthew Bennett, Stacey Boland, David Crisp,

Annmarie Eldering, Armin Ellis, Thomas Glavich, Michael Gunson,

Said Khaki and Randy Pollock . . . . . . . . . . . . . . 321

The International Space Station: A Unique Platform for Terrestrial Remote
Sensing (Long Abstract Only) (AAS 12-754)
William L. Stefanov and Cynthia A. Evans . . . . . . . . . . 324

The Uragan Experiment on the ISS (Long Abstract Only) (AAS 12-755)
M. Yu. Belyaev, D. Yu. Karavaev, V. V. Ryazantsev, L. V. Dessinov,
V. A. Rudakov and V. E. Chernoglazov . . . . . . . . . . . 327

CELL BIOLOGY AND TISSUE ENGINEERING 331

A Proposed Gravitationally Modulated Chemo-Sensitivity Study of LNCaP Cancer
Cells Utilizing the NanoRacks CubeLab Platform (Abstract Only) (AAS 12-757)
Rolando Branly . . . . . . . S .. . . 333

A Novel Microbial Cell Cultivation Platform for Space Apphcatlons (Full Paper)
(AAS 12-758)
Thomas E. Murphy, Erich Fleming, Leslie Bebout, Brad Bebout and
Halil Berberoglu . . . . . . . . . . . . . . . . . . 1335

Analysis of Intestinal Epithelial Barrier Function on the International Space Station
(Long Abstract Only) (AAS 12-759)

Cheryl A. Stork, Ronald R. Marchelletta, Tom Cannon, Cris Kosnik,

G. Kim Prisk and Declan F. McCole . . . . . . . . . . . . 341

The Stress and Antibiotic Response of Clinical Isolate Pseudomonas Aeruginosa
PA 14 to Altered Gravity Conditions (Abstract Only) (AAS 12-760)
Kristi Herzer, Jaime Jiménez-Diaz, Fiona Baird and Jane Hill . . . . . 343

Cell-Based Models: Understanding Life in Microgravity (Long Abstract Only)
(AAS 12-761)
Alamelu Sundaresan and Neal R. Pellis . . . . . . . . . . . 344

XX


http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3900
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889

Effects of Gravitational Perturbation and Vibration on the Expression of Genes
Regulating Metabolism in Space-Flown Leukemic T Lymphocytes (Jurkat Cells)
(Long Abstract Only) (AAS 12-762)

L. Cubano. . .o

Prevention of ‘Bystander Effect’-Mediated DNA Damage and Cell Death by
Thiol Compounds (Abstract Only) (AAS 12-763)

Phani K. Patibandla, Brlgltte H. Fasciotto, Robert S. Keynton and

John W. Eaton

Reversible Permeabilization of Live Cells for Intracellular Delivery of
Semiconductor Quantum Dots (Full Paper) (AAS 12-764)
Krishna Kiran Medepalli, Bruce W. Alphenaar, Robert S. Keynton and
Palaniappan Sethu Ce e

HUMAN EXPLORATION

Evaluating Sensorimotor Function Before, During, and After Long-Duration ISS

Flight — Consequences and Countermeasures (Long Abstract Only) (AAS 12- 766)
Mark J. Shelhamer e e

Human Physiology and Psychology Factors: 100B ILEWG Euro-Moon-Mars
Mission (Long Abstract Only) (AAS 12-767)
Balwant Rai, Jasdeep Kaur and Bernard H. Foing.

Preflight and In-Flight Exercise Conditioning for Astronauts on the International
Space Station (Long Abstract Only) (AAS 12-768)
Mark E. Guilliams, Bruce Nieschwitz, David Hoellen and Jim Loehr

Progress of AGREE Project: Multilateral Project on the Effectiveness of Artificial
Gravity with Ergometric Exercise (Long Abstract Only) (AAS 12-769)

Satoshi Iwase, Naoki Nishimura, Junichi Sugenoya, William Paloski,

Laurence Young, Jack J. W. A. van Loon, Floris Wuyts, Gilles Clément,

Jorn Rittweger, Rupert Gerzer, James Lackner, Hiroshi Akima,

Keisho Katayama and Fu Qi

Human Computer User Interfaces for Long Lasting Manned Space Missions
(Abstract Only) (AAS 12- 770)
F. Sacerdoti . .

EDUCATION

Design and Development of Zero Robotics: From Stem Outreach to a Distributed
Innovation Platform for the SPHERES Facility (Long Abstract Only)
(AAS 12-771)

Jacob Katz, Sreeja Nag, Alvar Saenz-Otero and Mike Lydon

NanoRacks LLC NanoLabs a Proven Low Cost Method to Get Student
Microgravity Science Experiments into Space and Back Within the School Year
(Full Paper) (AAS 12-772)

Howell Ivy, George Sousa, Werner Vavken and Dan Saldana

XXi

Page

347

349

351

365

367

369

371

373

375

377

379

381


http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3901
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3902
http://www.univelt.com/book=3889

The CubeLab Standard and Small Payload Integration and Operation Aboard
the ISS (Full Paper) (AAS 12-773)
James E. Lumpp, Jr. . .

Windows on Earth — Astronaut Photography for Earth Science Education
(Full Paper) (AAS 12-774)
Daniel Barstow .

Engaging Students Worldwide in Life Science Experiments on ISS

(Long Abstract Only) (AAS 12-775)
Gregory L. Vogt, Nancy P. Moreno, Barbara Z. Tharp, Louis S. Stodiek,
Stefanie Countryman and William A. Thomson o

Expedition Earth and Beyond: Using Crew Earth Observation Imagery from the
International Space Station to Facilitate Student-Led Authentic Research
(Long Abstract Only) (AAS 12-776)

P. V. Graff, W. L. Stefanov, K. J. Willis and S. Runco

Experiment “Great Start” Onboard ISS (Long Abstract Only) (AAS 12-777)
M. Y. Belyaev, O. N. Volkov and L. V. Desinov . S

ISSLive!: A New, Cutting-Edge, Learning, Teaching and Exploring Technology
Tool from the International Space Station (ISS) (Long Abstract Only)
(AAS 12-778)

Tonya York

International Space Station Research for all Curricula (Long Abstract Only)
(AAS 12-779)
K. Harasty

Public Participation in Cataloglng Earth Imagery from the ISS (Full Paper)
(AAS 12-780)
Kimberly J. Willis, Susan K. Runco, Michael H. Trenchard and
William L. Stefanov . S

The International Space Station — An Opportunity in Education in American
Schools (Full Paper) (AAS 12- 781)
M. Catherine Carr .

YouTube Space Lab Competition (Abstract Only) (AAS 12-816)
Tom Shelley . . . e

SMALL BUSINESS INNOVATION RESEARCH (SBIR)
Lidar Technology Avionics and Laser Flight Hardware for the Cloud-Aerosol
Transport System (CATS) Payload on the International Space Station (JEM-EF)
(Full Paper) (AAS 12-782)

Mark Storm, Floyd Hovis, William Gavert, Xung Dang, Ti Chuang,

Brooke Walters and Patrick Burns . e e

NanoRacks: Utilization Opportunities for International Space Station
(Abstract Only) (AAS 12-783)
Michael D. Johnson .

XXii

Page

387

393

397

399

402

405

407

409

413

419

421

423

429


http://www.univelt.com/book=3903
http://www.univelt.com/book=3904
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3905
http://www.univelt.com/book=3906
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3907
http://www.univelt.com/book=3889

Page
On-Orbit Immuno-Based Label-Free White Blood Counting System with
Microelectromechanical Sensor (MEMS) Technology (OILWBCS-MEMS)
(Long Abstract Only) (AAS 12-784)
Jessica E. Duda, Wendy Feenstra and Roedolph A. Opperman . . . . . 430

Tools for On-Orbit Sample Processing and Analysis (Abstract Only) (AAS 12-785)
J. C. Vellinger, M. A. Kurk, L. A. Shulthise, J. F. Leary, T. Maleki,
R.E. Bolingand P. W.Todd . . . . . . . . . . . . . . 434

Ultra-Light Heat Pipe Radiators for High-Efficiency Heat Rejection (Abstract Only)
(AAS 12-786)
Jay C.Rozzi . . . . . . . . . e X )

A Method for Rapid ISS Experiment Iteration and Resupply (Long Abstract Only)
(AAS 12-787)
Jonathan Goff and William Bolton . . . . . . . . . . . . . 436

ANIMAL BIOLOGY IN SPACE 441

Alterations in Factors Associated with Endothelial Cell Function in the Hind
Limbs of Mice Flown Aboard STS-135 (Long Abstract Only) (AAS 12-789)
N. Patrick McCabe, Charlie A. Androjna and Ronald J. Midura. . . . . 443

Assessing the Biological Effects of Spaceflight Using Drosophila Melanogaster
(Abstract Only) (AAS 12-790)
Sharmila Bhattacharya . . . . . . . . . . . . . . . . 445

Influence of Duration and Magnitude of Gravity Loading on Mouse Inner Ear
Otoconia (Long Abstract Only) (AAS 12- 791)
Richard D. Boyle. . . . . . S ... . . . 446

Of Mice and Microgravity: Does SIRT3 Play a Role in Oxidative Stress-Induced
Metabolic Dysfunction? (Long Abstract Only) (AAS 12-792)
Karen Jonscher . . . P M

Spaceflight Alters Cardiac Gene Expression in Mice (Long Abstract Only)
(AAS 12-793)
Akhilesh Kumar, Eduardo A. C. Almeida and Ruth K. Globus . . . . . 451

Metamorphosis of Two Different Genus of Butterfly on Board the International

Space Station (Long Abstract Only) (AAS 12-795)
Mary Ann Hamilton, Orley R. Taylor, Jacob Freeman, Ryan Horn, Johanna Pardo,
Susanne Pardo, Taylor Prentice, Louis Stodieck, Stefanie Countryman . . . 453

ROBOTICS 455

A Formal Model of Autonomous System Control and Communication
(Long Abstract Only) (AAS 12-796)
Yuyjian Fu. . . . . . . . . . . .. .. .. . . . 457

Advancing Robotic Control for Space Exploration Using Robonaut 2
(Long Abstract Only) (AAS 12-797)
Julia Badger, Myron Diftler, Stephen Hart and Charles Joyce . . . . . 459

XXili


http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889

Smart SPHERES: Testing Free-Flyer Robot Concepts for Future Human Missions
(Long Abstract Only) (AAS 12-798)
Mark Micire, Terry Fong, Theodore Morse, Eric Park, Chris Provencher,
Vytas SunSpiral, Vinh To and DW Wheeler S

Surface Telerobotics from the ISS (Abstract Only) (AAS 12-799)
Maria Bualat, Matthew Deans, Terry Fong, Ernest Smith and Chris Provencher

Technology and Mission Applications for Small Robotic Freeflyers
(Long Abstract Only) (AAS 12-800)
David L. Akin e

FLUID PHYSICS
Exploring Near-Critical Phase-Separation in Long-Term Microgravity with BCAT
(Abstract Only) (AAS 12-801)
Peter J. Lu, David A. Weitz, Catherine A. Frey, Bill Meyer, Ron Sicker,
Michael Barratt, Dan Burbank, Greg Chamitoff, Leroy Chiao,
Edward “Mike” Fincke, Michael Foale, Michael Fossum, Sandra Magnus,
William McArthur, Jr., Don Petit, Dan Tani, Peggy Whitson and Jeff Williams

A Transparent Heat Pipe on the ISS: Lessons from the Constrained Vapor Bubble,
CVB, Experiment (Long Abstract Only) (AAS 12-802)
Joel L. Plawsky and Peter C. Wayner, Jr. .

Capillary Channel Flow Experiments on the International Space Station (ISS)
(Long Abstract Only) (AAS 12-803)
P. M. Bronowicki, P. Canfield, M. Weislogel, Y. Chen and M. Dreyer .

Pool Boiling Heat Transfer in Microgravity: Results from the Microheater Array
Boiling Experiment (BXF-MABE) on the ISS (Long Abstract Only) (AAS 12-804)
Rishi Raj, Jungho Kim and John McQuillen . e

The Packed Bed Reactor Experiment for ISS (Long Abstract Only) (AAS 12- 805)
Brian J. Motil, Lauren Sharp and Enrique Rame . e

Electro-Hydrodynamic (EHD) Gas-Liquid Phase Separation in Microgravity
(Long Abstract Only) (AAS 12-806)
Boris Khusid . Ce

PROCESS IMPROVEMENTS

Bringing the ISS Payload Integration Process Interface into the Information Age
(Long Abstract Only) (AAS 12-808)
Adam Lauchner, Michael Olson, Craig Gordon and Jay Lee .

RFID-Based RTLS Enhancement for Inventory Management of ISS
(Long Abstract Only) (AAS 12-809)
Jiaqing Wu, Lianlin Zhao, Jason L. Brchan, Lance C. Pérez and
Robert E. Williams

XXiV

Page

463

465

466

469

471

472

475

477

479

481

483

485

487


http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889

Semantic Information System Network for ISS-Based Project Development and
Collaboration (Abstract Only) (AAS 12-810)
Gregory Carter, Airs Lin, Evan Tsai, Gabriel Nunéz, Adrienne S. Lam,
John Paul Adigwu, Sergio Mendoza, Neil Arellano, Jorge Estrada,
Aleksander Milshteyn, Charles Liu and Helen Boussalis .

INTERNATIONAL PARTNERS

Italian Space Agency ISS Utilization (Abstract Only) (AAS 12-81 1)
Jean Sabbagh and Salvatore Pignataro . C

New Utilization Scenario of Japanese Experiment Module “Kibo” (Abstract Only)
(AAS 12-812)
Yoshinori Yoshimura, Tai Nakamura and Shigeki Kamigaichi

Research Program and Experiments on Board the International Space Station
Russian Segment (Long Abstract Only) (AAS 12-813)
S. Avdeev. .

The Health Life Sciences Program at the Canadian Space Agency and ISS
Utilization (Abstract Only) (AAS 12-814)
Nicole Buckley, Perry Johnson-Green and Isabelle Marcil

ISS — TOP SCIENCE AND TECHNOLOGY RESULTS:
Discussion Panel #1
Development of Techniques for Remotely Guided Sonography (Abstract Only)
(AAS 12-820)
A. E. Sargsyan, K. Garcia, D. Ebert and S. L. Melton

Drug Therapy of Duchenne Muscular Dystrophy with Inhibitors of Hematopoietic
Prostaglandin D Synthase (Abstract Only) (AAS 12- 821)
Yoshihiro Urade . e

Multiphase Research Toward the Development of Novel Fluid Management
Systems Aboard Spacecraft (Long Abstract Only) (AAS 12- 822)
Ryan M. Jenson and Mark M. Weislogel . .

NASA’s Current Evidence and Hypotheses for the Visual Impairment Intracranial
Pressure Risk (Abstract Only) (AAS 12-823)

Christian A. Otto, William Tarver, Cherie M. Oubre, Peter Norsk,

Charles R. Gibson, David R. Francisco and Michael R. Barratt .

The HICO RAIDS Experiment Payload Mission (Abstract Only) (AAS 12-824)
Scott A. Budzien, Michael Corson, Davidson Chen, Rebecca Bishop,
Jeffrey Bowles, Andrew Christensen, James Hecht, Bob Lucke,

Donald McMullin and Andrew Stephan

XXV

Page

490
491

493

494

495

497

499

501

502

503

505

506


http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889

Page

ENABLING EXPLORATION BEYOND EARTH ORBIT:
Discussion Panel #2 507

Environmental Control and Life Support System (ELCSS) Capability Development
Roadmap for Exploration (Long Abstract Only) (AAS 12-830)

Jordan L. Metcalf . . .. . . . . . 509
Highlights of DOD Payloads on ISS (Abstract Only) (AAS 12- 831)
James McLeroy . . . . . . . . . . . . . e 1 )

Optical PAyload for Lasercomm Science (OPALS): A COTS-Based, Low Cost
Technical Demonstration of Optical Communications from the ISS (Full Paper)
(AAS 12-832)

Bogdan V. Oaida, Jessica N. Bowles-Martinez, Baris I. Erkmen,

Parker A. Fagrelius, Marcus Wilkerson and Robert J. Witoff. . . . . . 513

Robotic Refueling Mission, Paving the Way for In-Space Robotic Refueling and
Repair (Long Abstract Only) (AAS 12-833)
Jill McGuire . . . . S

Space-Based, On-Demand Fabrication of Metallic Parts Using Additive
Manufacturing (Abstract Only) (AAS 12- 834)

Karen Taminger . . . S ... . . . . . 523
SPHERES National Laboratory F ac1l1ty (Long Abstract Only) (AAS 12-835)

Andres Martinez . . . . . . S .. ... . 524
APPENDICES 527
Publications of the American Astronautical Society . . . . . . . . . 528

Advances in the Astronautical Sciences . . . . . . . . . . . 529

Science and Technology Series. . . . . . . . . . . . . . 539

AAS History Series . . . . . . . . . . . . . . . . . 54
INDICES 549
Numerical Index. . . . . . . . . . . . . . . . . . . 55
Author Index. . . . . . . . . . . . . . . . . . . . 563

XXVi


http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3908
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889
http://www.univelt.com/book=3889

	Table of Contents
	Front Cover
	Front Cover Illustration Caption

	Preliminary Pages
	Conference Organization
	AAS Credits Page
	Conference Logo
	Title Page
	Copyright Page
	Foreword

	HUMAN RESEARCH
	SPHERES FACILITY
	COMMUNICATIONS AND NAVIGATION TECHNOLOGIES
	SPACE SCIENCE ON ISS
	PLANT BIOLOGY IN SPACE
	BIOTECHNOLOGY
	MATERIALS SCIENCE AND COMBUSTION SCIENCE
	SPACECRAFT SYSTEMS TECHNOLOGY
	TECHNICAL EARTH IMAGING
	FUNDAMENTAL PHYSICS
	TECHNOLOGIES FOR EXPLORATION APPLICATIONS
	EARTH SCIENCE
	CELL BIOLOGY AND TISSUE ENGINEERING
	HUMAN EXPLORATION
	EDUCATION
	SMALL BUSINESS INNOVATION RESEARCH (SBIR)
	ANIMAL BIOLOGY IN SPACE
	ROBOTICS
	FLUID PHYSICS
	PROCESS IMPROVEMENTS
	INTERNATIONAL PARTNERS
	ISS – TOP SCIENCE AND TECHNOLOGY RESULTS: Discussion Panel #1
	ENABLING EXPLORATION BEYOND EARTH ORBIT: Discussion Panel #2
	APPENDICES
	INDICES


