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NASA's Goddard Wins Science Awards for Robotic Moon Mission
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environment will affect humans. The launch of LRO also will involve a second spacecraft called the Lunar

Crater Observation and Sensing Satellite, or LCROSS, which will impact a permanently shadowed crater near
a lunar pole to search for evidence of polar water ice.
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One of the Goddard proposals will investigate whether electrically charged dust is propelled across the moon
by electric fields on the lunar surface, and the other proposal will aid in the search for hydrogen and water
ice deposits in the permanently-shadowed craters of the lunar poles. The dust investigation, "Mapping Lunar
Surface Electric Fields and Characterizing the Exospheric Dust Environment," is led by Dr. Timothy Stubbs, a
researcher with the University of Maryland, Baltimore County, who is contracted to Goddard. The water ice
investigation, "Enhancement of Lunar Exploration Neutron Detector Mission Operations and Science Return,"
is led by Dr. Timothy McClanahan of NASA Goddard.

"From the experiences of the astronauts during the Apollo program, lunar dust is recognized to be a
significant nuisance, and potential hazard, to robotic and human exploration," said Stubbs. "These dust
problems were likely exacerbated by electrostatic processes, so it is important to understand lunar surface
and dust charging to develop effective mitigation strategies."

The dust investigation will determine how much lunar dust is electrostatically transported above the moon's
surface and create maps of electric fields on the lunar surface to help predict when and where this dust
transport is likely to be most active.

The investigation will characterize the high altitude lunar dust "atmosphere" using dust strikes detected by I earn ahout
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LRO's Cosmic Ray Telescope for the Effects of Radiation instrument. The investigation also will evaluate the
amount of lunar dust above the surface of the moon by using the Lunar Reconnaissance Orbiter Camera,
known as LROC, and Lyman-Alpha Mapping Project imagers to view a glow on the lunar horizon that is
thought to be caused by sunlight scattered by dust particles. It will map the lunar surface electric fields
using surface charging models together with topographic and shadowing data from LROC and the
spacecraft's Lunar Orbiter Laser Altimeter instrument. Inputs to the computer models that estimate electric
charging on the lunar surface will come from spacecraft that are measuring the plasma and energetic
particles upstream of the moon and from observations of the incoming solar ultraviolet and soft X-ray
radiation.

The hydrogen and water ice investigation is similar to a treasure hunt. "It costs tens of thousands of dollars
per pound to put materials into space," said McClanahan. "That makes ordinary water on the moon more
precious than gold. To make lunar exploration affordable, we need to use the resources of the moon as
much as possible, so we can avoid the cost of bringing them up from Earth." With almost no atmosphere,
most of the moon is drier than the driest terrestrial desert. However, there may be concentrations of
hydrogen, a component of water, and even some water ice at the bottom of craters in the lunar poles. The
depths of some craters in the polar regions are in permanent shadow. These places are very cold and are
never exposed to direct sunlight. In these conditions, hydrogen and possibly water ice is thought to have
accumulated over billions of years.

Some scientists believe water vapor from past comet impacts has migrated across the lunar surface to the
poles to become embedded in the soil at the bottom of these dark craters. Others believe hydrogen, a
primary component of the solar wind, has become embedded in the lunar soil in these polar cold traps over
time. If water ice exists in the eternal shadows of the lunar poles, and it is practical to extract it from the
soil, the water could be broken down into hydrogen and oxygen for use as rocket fuel and breathable air.
Even sufficient concentrations of hydrogen by itself would be valuable because the hydrogen could be used
as fuel or combined with oxygen from the soil to make water.

The investigation will use the presence of hydrogen as a sign of potential ice deposits. The moon is
constantly being hit by cosmic rays, particles moving at almost the speed of light that come from
explosions on the sun and in space. These particles hit the lunar soil and, like the break at the start of a pool
game, create a shower of other particles. Neutrons, a component of the nucleus of atoms, are among these
particles, and some fly back out into space.

These neutrons can be detected by LRO's Lunar Exploration Neutron Detector, also known as LEND. The
neutrons have a wide range of speeds. If the neutrons hit hydrogen atoms in the lunar soil before being
ejected into space, the impact will slow them down. As LRO scans the lunar surface, LEND counts the
neutrons moving at speeds in the middle of the range. If LEND detects a decrease in the amount of
neutrons moving at mid-range speeds, it means the neutrons are being slowed by impacts with hydrogen,
so there is probably a concentration of hydrogen or even water ice in that particular area.

"The Lunar Prospector mission created rough maps of hydrogen concentrations based on this decrease in
neutron speed," said McClanahan. "LRO will create maps with much greater detail, which is needed to make
the search for hydrogen deposits practical."”

McClanahan's investigation will help LRO scientists interpret what they are seeing from the LEND instrument
by creating computer models of how the data will appear based on different temperatures, soil
compositions, and levels of cosmic radiation.

NASA received a total of 55 proposals in response to a NASA Research Announcement released in 2007. A
peer review panel and NASA Planetary Science Division Research and Analysis Program scientists evaluated
the proposals, from which 24 investigations were selected. Selection criteria included intrinsic merit,
relevance, responsiveness to planetary science goals and objectives, as well as cost. Scientists will be fully
or partially funded depending on their research work and scope of activities. Both Goddard proposals are
fully funded by NASA. For a complete list of the selected scientists and their investigations, visit:

http://www.nasa.gov/pdf/216482main_LRO_Participating_Scientists.pdf

For images, visit:

http://www.nasa.gov/centers/goddard/news/topstory/2008/Iro_awards_release.html

http://www.spaceref.com/news/viewpr.html?pid=25101

4/10/08 11:29 AM

Telescopes
Recent Press Releases

SPACEHAB Announces
Receipt of Nasdaqg Staff

Deficiency Letter

NASA to Outline Vision
for Moffett Field at
Sunnyvale Meeting

Media Invited to Multi-
National Earth
Observation Seminar

NASA Scientists
Featured at Astrobiology
Science Conference

Space Report Reveals
$251 Billion Global
Space Economy in 2007

Remove the barriers to
higher conversion rates,
get a website usability
analysis or study.
Professional web design.

Tax debt is no fun. Learn

how to Reduce your IRS
Tax Debt now!

Bingo world tour - The
most comprehensive
guide to Play Online
Bingo Games

the best online casinos
guide on the internet
offering higher payouts
than any land based
casino.

Paradise Style Group -
wedding and special
occasion dresses.

Sallie3iiess Wit

Q‘uur sty

4 ’-

Page 2 of 3


http://www.spaceref.com/news/viewpr.html?pid=25101#
http://www.spaceref.com/news/viewpr.html?pid=25101#
http://www.spaceref.com/news/viewpr.html?pid=25101#
http://www.spaceref.com/news/viewpr.html?pid=25101#
http://www.nasa.gov/pdf/216482main_LRO_Participating_Scientists.pdf
http://www.nasa.gov/centers/goddard/news/topstory/2008/lro_awards_release.html
http://www.spaceref.com/telescopes/
http://www.spaceref.com/news/viewpr.html?pid=25170
http://www.spaceref.com/news/viewpr.html?pid=25169
http://www.spaceref.com/news/viewpr.html?pid=25168
http://www.spaceref.com/news/viewpr.html?pid=25167
http://www.spaceref.com/news/viewpr.html?pid=25166
http://www.vkistudios.com/usability.html
http://www.reduceirstaxdebt.com/
http://www.bingoworldtour.com/
http://www.online-casinos-usa.com/
http://www.paradisestylegroup.com/
http://www.cafepress.com/cp/info/storeref.aspx?refby=794485

NASA's Goddard Wins Science Awards for Robotic Moon Mission | SpaceRef - Your Space Reference 4/10/08 11:29 AM

Share and Enjoy: _
Sl RN ALY FC o

www.TheSpaceStore.com
Toys & Games for
Future Astronauts

shop nows!

Looking for new bingo players, join Bingo.com, the worlds largest bingo hall. Play FREE Bingo now.

Thousands of jobs available everyday from major job boards.

l'_FSearch SpaceRef Newsi_'I

News from Commercial Space Watch
- SPACEHAB Announces Receipt of Nasdag Staff Deficiency Letter

- Space Report Reveals $251 Billion Global Space Economy in 2007

- NASA Selects 9 Small Business Technology Transfer Projects

- SES AMERICOM Orders Additional Spacecraft From Orbital Sciences Corporation
- Boeing and TEAM TSAT Confirm Readiness of Advanced Satellite Electronics

- United Space Alliance Looks to New Horizons

- Sensis Wins NASA NextGen Research Contract

- Modernized GPS Satellite Begins Operations Following Another Record On-Orbit Deployment by Joint U.S. Air
Force/lLockheed Martin Team

- New Mexico Governor Richardson, NASA Administrator Agree Commercial Spaceports Can Fill Vital US Need in
Space

- Governor Richardson to Discuss Spaceport with Top NASA Official, Congressional Leader

- EADS Astrium signs an agreement to acquire Surrey Satellite Technology Limited from the University of Surrey

- Aerojet and Orbital Successfully Test Next Generation Safety System for NASA's Orion Program

- COM DEV Selected To Develop Payload Equipment For Earth Observation Mission

- 24th National Space Symposium Set for Blastoff!

- U.S. Air Force Awards United Launch Alliance MUOS Satellite Launch

- DVD Ripper and Video Converter, It can convert between DVD MPEG AVI WMV MP4 iPod 3GP MP3 WMA and
so on.

- Dieses Portal stellt Innen die besten online Casino Bonus und Pokerrdume im Internet vor.
- Play free bingo games and black out bingo.
- 220Marketing specializes in providing mortgage marketing for mortgage companies and managers.

- Take your time to tour our site and check out all the fun games we operate. In addition to the 20 online bingo
rooms we operate, we also have online keno.

- Stop overpaying for health insurance. Compare online insurance quotes with our free online tool today! Auto
insurance quotes and more are available

Copyright © 1999-2008 SpaceRef Interactive Inc. All rights reserved. Privacy Policy

http://www.spaceref.com/news /viewpr.html?pid=25101 Page 3 of 3


http://reddit.com/submit?url=http://www.spaceref.com/news/viewpr.html?pid=25101&title=NASA%27s+Goddard+Wins+Science+Awards+for+Robotic+Moon+Mission
http://del.icio.us/post?url=http://www.spaceref.com/news/viewpr.html?pid=25101&title=NASA%27s+Goddard+Wins+Science+Awards+for+Robotic+Moon+Mission
https://favorites.live.com/quickadd.aspx?marklet=1&url=http://www.spaceref.com/news/viewpr.html?pid=25101&title=NASA%27s+Goddard+Wins+Science+Awards+for+Robotic+Moon+Mission
http://www.google.com/bookmarks/mark?op=edit&bkmk=http://www.spaceref.com/news/viewpr.html?pid=25101&title=NASA%27s+Goddard+Wins+Science+Awards+for+Robotic+Moon+Mission
http://sphinn.com/submit.php?url=http://www.spaceref.com/news/viewpr.html?pid=25101&title=NASA%27s+Goddard+Wins+Science+Awards+for+Robotic+Moon+Mission
http://technorati.com/faves?add=http://www.spaceref.com/news/viewpr.html?pid=25101
http://twitthis.com/twit?url=http://www.spaceref.com/news/viewpr.html?pid=25101
http://digg.com/submit?phase=2&url=http://www.spaceref.com/news/viewpr.html?pid=25101&title=NASA%27s+Goddard+Wins+Science+Awards+for+Robotic+Moon+Mission
http://cgi.fark.com/cgi/fark/edit.pl?new_url=http://www.spaceref.com/news/viewpr.html?pid=25101&new_comment=NASA%27s+Goddard+Wins+Science+Awards+for+Robotic+Moon+Mission&new_comment=http%3A%2F%2Fwww.spaceref.com%2Fwp&linktype=Misc
http://slashdot.org/bookmark.pl?title=NASA%27s+Goddard+Wins+Science+Awards+for+Robotic+Moon+Mission&url=http://www.spaceref.com/news/viewpr.html?pid=25101
http://myweb2.search.yahoo.com/myresults/bookmarklet?u=http://www.spaceref.com/news/viewpr.html?pid=25101&=NASA%27s+Goddard+Wins+Science+Awards+for+Robotic+Moon+Mission
http://www.stumbleupon.com/submit?url=http://www.spaceref.com/news/viewpr.html?pid=25101&title=NASA%27s+Goddard+Wins+Science+Awards+for+Robotic+Moon+Mission
http://www.facebook.com/sharer.php?u=http://www.spaceref.com/news/viewpr.html?pid=25101&t=NASA%27s+Goddard+Wins+Science+Awards+for+Robotic+Moon+Mission
http://www.marstoday.com/
http://www.mercurytoday.com/
http://www.moontoday.net/
http://www.venustoday.com/
http://www.jupitertoday.com/
http://www.plutotoday.com/
http://www.saturntoday.com/
http://apollo.aterra.com/adman/adclick.php?bannerid=85&zoneid=68&source=&dest=http%3A%2F%2Fwww.thespacestore.com%2Fasfigtoy.html
http://www.bingo.com/
http://www.jobscareers24.com/
http://www.comspacewatch.com/
http://www.comspacewatch.com/news/viewpr.html?pid=25170
http://www.comspacewatch.com/news/viewpr.html?pid=25166
http://www.comspacewatch.com/news/viewpr.html?pid=25163
http://www.comspacewatch.com/news/viewpr.html?pid=25160
http://www.comspacewatch.com/news/viewpr.html?pid=25159
http://www.comspacewatch.com/news/viewpr.html?pid=25151
http://www.comspacewatch.com/news/viewpr.html?pid=25145
http://www.comspacewatch.com/news/viewpr.html?pid=25143
http://www.comspacewatch.com/news/viewpr.html?pid=25134
http://www.comspacewatch.com/news/viewpr.html?pid=25133
http://www.comspacewatch.com/news/viewpr.html?pid=25132
http://www.comspacewatch.com/news/viewpr.html?pid=25131
http://www.comspacewatch.com/news/viewpr.html?pid=25117
http://www.comspacewatch.com/news/viewpr.html?pid=25116
http://www.comspacewatch.com/news/viewpr.html?pid=25111
http://www.yasasoft.com/
http://www.international-casino-news.net/
http://www.bingomania.com/
http://www.220marketing.com/
http://www.ibingo.com/
http://www.myonlineinsurancequotes.com/
http://www.spaceref.com/
http://www.spaceref.com/company/privacy.html

