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The last thing one usually wants on a spaceflight is a crash, but that's
exactly what NASA is hoping for when it launches two new probes at the
moon's south pole this week on the first U.S. lunar mission in more than
decade.

The two probes will tag along with powerful new lunar orbiter that will map
the moon's surface to help figure out where astronauts might set up moon
bases in the future.

"We've never had a mission where two spacecraft go to the moon at the
same time before - it's very exciting, the first time we've tried anything like
this since the Apollo missions," said Anthony Colaprete, principal investigator
on NASA's Lunar Crater Observation and Sensing Satellite (LCROSS)
mission.

NASA plans to launch LCROSS and its partner orbiter atop an unmanned
Atlas 5 rocket as early as Thursday afternoon at 5:12 p.m. EDT (2112 GMT),
one day later than planned, from the Cape Canaveral Air Force Station in
Florida. The $580 million joint moon mission, NASA's first since 1998, was
delayed to allow a Wednesday launch for the space shuttle Endeavour after
a gas leak thwarted an earlier attempt.

A tale of two probes

The Lunar Reconnaissance Orbiter (LRO), LCROSS' moon-bound partner
craft, will map the moon's surface from orbit with unprecedented detail,
capable even of imaging the tracks that lunar rovers left behind. Its high-
resolution camera can image the moon to about 12 inch detail (30 cm),
"which no one has ever had," Colaprete said. The best resolution until now
from lunar orbit was roughly 20 meters.

The kind of images LRO will gather are needed for safe, highly precise moon
landings at more hazardous places than astronauts ever went to with the
Apollo missions. The data it collects on radiation and lunar chemistry could
also influence the design of potential settlements. The probe will circle the
moon in an orbit over both poles for a year, and its mission could get
extended up to five years to serve as a communications relay for future lunar
missions, such as a moon lander or rover.

Riding alongside the orbiter is LCROSS. This hitchhiker mission is designed
to bite into Shackleton Crater, or other crater, on the south pole of the moon
twice, with the main impact packing a punch equal to more than a ton-and-
a-half of TNT. The impactor's final target depends on when it actually
launches toward the moon, mission managers said Monday.

Smacking the moon

LCROSS is not the first mission to crash into the moon. Last week, Japan's
Kaguya lunar orbiter was intentionally commanded to slam into the lunar
surface at the end of a successful observation mission. China's Chang'e 1
orbiter also ended its mission with a lunar crash earlier this year.
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"Impacting the moon to do science ... has gone on since before | was born,
frankly," Daniel Andrews, NASA's LCROSS project manager, told reporters in
a Monday briefing. "What's different as LCROSS is that it is tactically
employed as an impactor. So everything we do with our mission design is
designed around maximizing the value of our impact.”

Past missions have revealed the poles are rich in hydrogen - a possible sign
of water - and by looking at the aftermath of the lunar double whammy,
scientists hope to confirm once and for all whether ice exists on the moon.
The moon's poles are mysteries in many ways - "we have much better maps
of Mars than of our own moon's polar regions," said Craig Tooley, NASA's
LRO project manager.

Instead of arriving at the moon in a few days like LRO will, LCROSS will
orbit Earth twice for about 110 days, using Earth's gravity help sling it on a
collision course with the lunar south pole in early October. This smaller,
bare-bones probe has two main parts - the roughly 6-foot-wide (2 meter)
Centaur rocket stage used to boost it to the moon, and a shepherding
spacecraft that will accurately guide the Centaur at the crater and then
separate.

When the rocket stage, which at 5,100 Ibs. (2,300 kg) has roughly the mass
of a big sports utility vehicle, slams into the lunar surface at a steep 85
degree angle, it will be hurtling through space at about 5,590 mph (nearly
9,000 kph). Although there is a fair amount of uncertainty as to exactly how
big an effect this impact will have, Colaprete estimated it will toss up roughly
770 million pounds (350,000 metric tons) of debris into the sunlight, carving a
crater about 12 feet deep (4 meters) and 80 feet wide (25 meters).

Impacts of similar size happen roughly three or four times a week on the
moon.

"We're going to lift matter up from the crater that could have been in shadow
for 2 billion years," Colaprete said. "For the first time, we'll see what it is
composed of, what secrets it is guarding."

Copycat moon crash

The shepherding spacecraft will watch the plume of gas and dust rise about
3.7 miles high (6 km), "shaped kind of like an upside-down lampshade,"
Colaprete said. Matter could even be knocked up 30 miles (50 km) or more,
he added, and the flash might be visible through amateur-class telescopes
with apertures as small as 10 to 12 inches.

The shepherding spacecraft will then fly through the plume the Centaur kicks

spectrometers working in the visible, near-infrared, and mid-infrared wavelengths to scan for water or other compounds.

An onboard photometer will also very quickly and precisely measure the faint
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up, using its five cameras and three

flash of the impact itself, which in a few

hundred milliseconds can reveal how far the rocket penetrated, how strong the lunar matter was, and even if water

escaped.

Then, about four minutes after the Centaur's impact, the shepherding spacecraft will itself crash at a different spot about
2 miles (3 km) away to offer a second chance to study the south pole. Both impacts will be monitored by spacecraft such

as the newly repaired and improved Hubble Space Telescope, the European

QOdin satellite and India's Chandrayaan-1

probe, as well as Earth-based observatories at Hawaii, California, New Mexico, Arizona, Korea and South Africa.

"We're going to be able to address some fundamental questions about the moon," Colaprete said.
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mirror.

At best Hubble would have spatial resolution near 90m on
the moon,

ie a 2 pixel resolution of 180m. This is much bigger than the
LEM
2: it cannot track fast enough to follow the Moon as it moves
against stars.
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3: the Moon is too bright for the Hubble cameras.

The factor 2 in improved image quality, not the basic resolution
of the optics, is due to decreasing the size of the pixels.
Previously the wide field camera had pixels too large to fully
use the optical resolution, it is like using a binning mode on
your fancy digital camera.

The improvement

Reply | Recommend (2) | Report Abuse

High_Evolutionary wrote: posted 16 June 2009, 1:35 pm ET

Here comes google Moon! I hope the flight simulator on this
one has the Apollo sites so I can swing by low for a look.

Reply | Recommend (1) | Report Abuse

Expand to View Replies (1)

TimeTheFinalFrontier wrote: posted 16 June 2009, 1:53 pm ET

s
@ Once the mapping is complete I can stake my claim. I intend

to do some exploration on my lot and possibly some mining,
based on the results of my exploration.
http://en.wikipedia.org/wiki/Extraterrestrial_real_estate

Reply | Recommend (2) | Report Abuse

ScottCarpenter wrote: posted 16 June 2009, 2:11 pm ET

Well, I don't hear anyone worried about killing a microbe living
meters beneath the lunar topsoil, nor about contaminating and
littering on the moon. So why don't we go for it... and use a
small nuke. We could learn a lot fast from the bigger plume
and the deeper hole.

Reply | Recommend (0) | Report Abuse

Expand to View Replies (2)

Showing 1-10 of 29 comments 1 2 3 Next » Last

Post a Comment

You must be logged in to post a comment: Log In | Register

You are currently not logged in.
You must be logged in to leave a comment.

User Comment Guidelines: It may take up to a minute for your comment to
appear. Posting of comments requires membership in the Imaginova Community,
which is subject to our Terms of Service. Imaginova reserves the right to remove,
without notice, any comment for any reason whatsoever.

http://www.space.com/scienceastronomy/090615-st-lro-lcross-moon.html

6/17/09 12:48 PM

Page 4 of 6


javascript:community.Page(1);
javascript:community.Page(2);
javascript:community.Page(1);
javascript:community.Page(2);
javascript:community.LoadPReply(193022);
javascript:community.ReportAbuse(193022);
javascript:community.RecommendComment(193022);
http://www.space.com/common/community/profile.php?u=1048209
javascript:community.ReportAbuse(193065);
javascript:community.RecommendComment(193065);
javascript:community.LoadPReply(193065);
javascript:community.ShowReplies(193065,1);
http://www.space.com/common/community/profile.php?u=1053981
javascript:community.RecommendComment(193076);
javascript:community.ReportAbuse(193076);
javascript:community.LoadPReply(193076);
http://www.space.com/common/community/profile.php?u=1010532
javascript:community.ReportAbuse(193097);
javascript:community.LoadPReply(193097);
javascript:community.RecommendComment(193097);
javascript:community.ShowReplies(193097,2);
http://www.space.com/common/community/register.php
http://www.space.com/common/community/login.php
http://www.imaginova.com/tos/

SPACE.com -- Crash & Splash: NASA Probes to Dash Toward Moon

Marketplace Links

New Galapagos Expedition Offers
Lindblad Expeditions Explore the
Galapagos and save up to 25% off
select departure dates
www.Expeditions.com

BP
There’s energy security in energy
diversity.

One-stop destination for the lowest
domestic airfares

Search all airlines, including Southwest
now!

HP ProLiant Servers

The HP portfolio of servers-leading
technology that respects the bottom line.
Powerful ProLiant technology at a price
that's worth a second look.

Facing a Dilemma? Let Geek Logik
help.
Use Algebra to inform your decisions

Orion Telescopes & Binoculars
Let us magnify your stargazing
experience!

Ads by Google

Space Jobs

Want a job out of this world? We have

100s of space jobs available

WWWw.Space-careers.com

~ Top Stories

NASA to Test Fly Astronaut Escape Ship
Alternative

Gas Leak Prevents Space Shuttle Launch Again

Crash & Splash: NASA Probes to Dash Toward
Moon

Could Life Be 12 Billion Years Old?

Countdown Update: Rocket Rolls to Launch Pad
for Moon Mission

Planet Found with Oddly Tilted Orbit

500th Person to Space Launching on Shuttle
Endeavour

Swing Shift: Astronauts Redefine Night and Day

Binary Stars Host Potential Planet-forming Disk

North Korea Gambles As South Readies Own
Rocket

( IveSciENce. Top Stories

See-Through Frogs Discovered

Early Humans Had Nutcracker Jaws

Marijuana May Disrupt Brain Development

Timing of Seasons Is Changing

Belly Buttons May Signal a Woman's Vigor

Traffic Noise Causes Heart Attacks

The Problem with Evolution Surveys

Erectile Dysfunction Predicts Heart Disease

http://www.space.com/scienceastronomy/090615-st-lro-lcross-moon.html

6/17/09 12:48 PM

Page 5 of 6


http://ad.doubleclick.net/clk;215554246;28297152;j?http://www.expeditions.com/Galapagos_Cruises_2009_html/?utm_source=Imaginova&utm_medium=TextLinks&utm_campaign=25%25OFFStaticPage
http://ad.doubleclick.net/clk;208417910;27949982;v?http://ad.doubleclick.net/clk;208021782;30171014;m
http://ad.doubleclick.net/clk;207542475;28297152;l?http://www.aviation.com/airfare_watch.php?page=1&airport=?cpid=traveldeals&id=mlsp
http://ad.doubleclick.net/clk;211772805;29395224;i?http://ad.doubleclick.net/clk;211739263;33198516;j
http://ad.doubleclick.net/clk;207057707;28297152;k?http://www.livescience.com/toolbox/geek-logik-widget/?cpid=mathfun&id=mlsp
http://www.telescope.com/
http://www.space.com/businesstechnology/090617-astronaut-escape.html
http://www.space.com/missionlaunches/090617-sts127-launch-day2.html
http://www.space.com/scienceastronomy/090615-st-lro-lcross-moon.html
http://www.space.com/scienceastronomy/090617-aas-bio-elements.html
http://www.space.com/missionlaunches/sfn-090617-atlas5-lro-lcross-countdown.html
http://www.space.com/scienceastronomy/090617-tilted-planet.html
http://www.space.com/missionlaunches/090616-sts127-500th-spaceflyer.html
http://www.space.com/missionlaunches/090616-sts127-sleep-shifting.html
http://www.space.com/scienceastronomy/090616-aas-molecular-disk.html
http://www.space.com/missionlaunches/sfn-090615-north-korea-launch.html
http://www.livescience.com/animals/090203-new-amphibians.html
http://www.livescience.com/history/090203-nut-cracking-jaws.html
http://www.livescience.com/health/090203-marijuana-brain.html
http://www.livescience.com/environment/090203-seasons-earlier.html
http://www.livescience.com/health/090203-belly-buttons.html
http://www.livescience.com/health/090202-traffic-heart-attacks.html
http://www.livescience.com/culture/090202-evolution-polls.html
http://www.livescience.com/health/090202-erectile-dysfunction.html
http://services.google.com/feedback/abg?url=http://www.space.com/scienceastronomy/090615-st-lro-lcross-moon.html&hl=en&client=ca-pub-7325072217129539&adU=www.space-careers.com&adT=Space+Jobs&done=1
http://googleads.g.doubleclick.net/aclk?sa=l&ai=BYB1QoUg5SqO8OoS8jATgxrzzDLeEhHipmN3sApfV4vUEABABGAEg8Z6cAzgAUPKKg5H5_____wFgyf7LhsSjyBegAdvvkf4DsgENd3d3LnNwYWNlLmNvbboBCjI1MHgyNTBfYXPIAQHaAURodHRwOi8vd3d3LnNwYWNlLmNvbS9zY2llbmNlYXN0cm9ub215LzA5MDYxNS1zdC1scm8tbGNyb3NzLW1vb24uaHRtbIACAZgCyAGpAs_4NxFBQbc-wAIBqAMByAMH6AOzA-gDnAX1AwIEAAQ&num=1&sig=AGiWqtxokFVPrFyIbb0k3vuSzAuRx-5rhQ&client=ca-pub-7325072217129539&adurl=http://www.space-careers.com
http://googleads.g.doubleclick.net/aclk?sa=l&ai=BYB1QoUg5SqO8OoS8jATgxrzzDLeEhHipmN3sApfV4vUEABABGAEg8Z6cAzgAUPKKg5H5_____wFgyf7LhsSjyBegAdvvkf4DsgENd3d3LnNwYWNlLmNvbboBCjI1MHgyNTBfYXPIAQHaAURodHRwOi8vd3d3LnNwYWNlLmNvbS9zY2llbmNlYXN0cm9ub215LzA5MDYxNS1zdC1scm8tbGNyb3NzLW1vb24uaHRtbIACAZgCyAGpAs_4NxFBQbc-wAIBqAMByAMH6AOzA-gDnAX1AwIEAAQ&num=1&sig=AGiWqtxokFVPrFyIbb0k3vuSzAuRx-5rhQ&client=ca-pub-7325072217129539&adurl=http://www.space-careers.com

SPACE.com -- Crash & Splash: NASA Probes to Dash Toward Moon 6/17/09 12:48 PM

Debate Rages Over Moon Water

Inside a 'Clean Room': NASA Puts Mars Rover
Together

See the Mighty Hercules

Space Forecast Predicts Satellite Production
Boom

Boy Hit by Meteorite

Baby Stars Found in Galactic Center

IMAGE GALLERIES, MULTIMEDIA and MORE CLICK ON IMAGE v

<Rl

Site Map | News | SpaceFlight | Science | Technology | Entertainment | SpaceViews | NightSky | Ad Astra | SETI | Hot Topics
Image Galleries | Videos | Reader Favorites | Image of the Day | Amazing I | wall s | G | c

pap

ity
about us | FREE Email Newsletter | message boards | register at SPACE.com | contact us | advertise with us | terms &
conditions | privacy statement
DMCA/Copyright

What is This?
© 2007 Imaginova Corp. All rights reserved..

http://www.space.com/scienceastronomy/090615-st-lro-lcross-moon.html Page 6 of 6


http://www.space.com/php/multimedia/imagegallery/igviewer.php?imgid=3971&gid=286&index=0
http://www.space.com/php/multimedia/imagegallery/igviewer.php?imgid=3386&gid=252
javascript:PopupDisplay('imagegallery','imgid=850&gid=68&index=0')
javascript:PopupDisplay('imagegallery','imgid=2862&gid=219&index=0')
http://www.space.com/php/multimedia/imagegallery/igviewer.php?imgid=2965&gid=225
http://www.space.com/php/multimedia/imagegallery/igviewer.php?imgid=1614&gid=134
http://www.space.com/php/multimedia/imagegallery/igviewer.php?imgid=2133&gid=177
javascript:PopupDisplay('imagegallery','imgid=1567&gid=130&index=0')
javascript:PopupDisplay('imagegallery','imgid=3228&gid=241&index=0')
http://www.space.com/php/multimedia/imagegallery/igviewer.php?imgid=3823&gid=278&index=0
http://www.space.com/scienceastronomy/090615-mm-moon-water.html
http://www.space.com/missionlaunches/090615-jpl-msl.html
http://www.space.com/spacewatch/090615-hercules.html
http://www.space.com/news/090615-satellite-futures.html
http://www.space.com/news/090612-boy-hit-by-meteorite.html
http://www.space.com/scienceastronomy/090612-aas-galactic-center.html
http://www.space.com/adastra
http://www.space.com/entertainment
http://www.space.com/businesstechnology/
http://www.space.com/news/
http://www.space.com/hottopics/
http://www.space.com/spacewatch
http://www.space.com/missionlaunches/
http://www.space.com/sitemap.html
http://www.space.com/searchforlife
http://www.space.com/spaceviews
http://www.space.com/scienceastronomy/
http://www.space.com/community/
http://www.space.com/amazingimages
http://www.space.com/php/multimedia/downloads/wallpapers/
http://www.space.com/php/multimedia/imagegallery
http://www.space.com/php/video/
http://www.space.com/games/
http://www.space.com/imageoftheday
http://www.space.com/readerfavorites/
http://www.imaginova.com/legal/terms-and-conditions.html
https://www.space.com/php/members/register.php
http://www.space.com/php/email/get_spacenews.php
http://www.imaginova.com/advertise-with-us/
http://www.imaginova.com/contact-us/
http://www.imaginova.com/company
http://www.space.com/common/community/forums
http://www.imaginova.com/legal/privacy-policy.html
http://www.imaginova.com/legal/dmca-copyright.html
http://www.space.com/php/siteinfo/RSSinfo.php
http://www.space.com/php/siteinfo/RSSinfo.php

