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The recent images released by the Lunar Reconnaissance Orbiter of the Apollo landing sites are truly
remarkable. But there is one instrument on board LRO that must avoid studying some of the the Apollo sites
as well as other places where humans have placed spacecraft on the the lunar surface. The Lunar Orbiting
Laser Altimeter (LOLA) pulses a single laser beam down to the surface to create a high-resolution global
topographic map of the Moon. However, LOLA is turned off when it passes over the Apollo sites because
bouncing the laser off any of the retro-reflective mirrors on experiments left by the astronauts might damage
the instrument.

Don Mitchell, who owns a software consulting company and is writing a book on the Soviet Exploration of
Venus, wrote about this problem on his blog, saying that if LOLA's beam did strike the retro reflector
experiment, "the light bounced back would be 1,000 times the detector damage threshold."

The LOLA instrument is based on Mars Orbiter Laser Altimeter (MOLA), flown on Mars Global Surveyor
and the Mercury Laser Altimeter (MLA), currently on MESSENGER. LOLA will perform the same type of
work as these previous instruments, but with 3-5 times greater vertical accuracy and 14 times more
measurements along the spacecraft ground track.

The Laser Ranging Retroreflector experiment was deployed on Apollo 11, 14, and 15. It consists of a series
of corner-cube reflectors, which reflects an incoming light beam back in the direction it came from.

Ever since the experiments were deployed, the McDonald Observatory in Texas has beamed a laser at these
mirrors and measured the round-trip of the beam. This provides accurate data on the Moon's orbit, the rate
at which the Moon is receding from Earth (currently 3.8 centimeters per year) and variations in the rotation
of the Moon. These are the only Apollo experiments that are still returning data. A similar device was also
included on the Soviet Union's Lunakhod spacecraft.

David E. Smith, LOLA principal investigator confirmed that, indeed, LOLA is switched off over the Apollo
and Lunakhod sites, to avoid damaging the instrument. He said the Russians have been very helpful in in
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providing the LOLA team the best known locations for the two Lunokhod landers. Lunokhod-2 has been
located precisely and is routinely probed by lasers from Earth. Lunokhod-1 has never been found by laser,
and it is not known for certain if its reflector is deployed. Smith said he and co-PI Maria Zuber have visited
Moscow to consult with Russian scientists, who have shared their knowledge of the locations of their
landers.

As Mitchell wrote, "While conspiracy nuts debate the reality of the Apollo landings, scientists must deal
with some practical consequences of what astronauts put on the Moon."

Sources: Don Mitchell's Blog, email exchange with David E. Smith

Hat tip to Emily Lakdawalla on Twitter!
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1. Astrofiend Says: 
July 23rd, 2009 at 6:20 pm

This did actually cross my mind when I heard that a laser altimeter would be deployed on LRO. Of
course NASA has it covered, but damn it would be a big 'oops' if they'd forgotten!

2. Pvt.Pantzov Says: 
July 23rd, 2009 at 11:36 pm

in the case of the landing sites, it's not needed anyhow.

« Happy 10th Birthday, Chandra X-Ray Observatory! IYA Live Telescope Today: Fomalhaut – Alpha
Piscis Austrini »

http://donpmitchell.blogspot.com/
http://twitter.com/elakdawalla
http://www.universetoday.com/2009/08/19/lro-chandrayaan-1-team-up-for-unique-search-for-water-ice/
http://www.universetoday.com/2009/07/17/lro-images-apollo-landing-sites-w00t/
http://www.universetoday.com/guide-to-space/the-solar-system/weight-on-other-planets/
http://www.universetoday.com/2009/06/22/watch-live-streaming-video-from-lcross-lunar-swingby-tuesday/
http://www.universetoday.com/guide-to-space/the-solar-system/plane-of-the-ecliptic/
http://www.universetoday.com/category/moon/
http://www.universetoday.com/tag/lro/
http://www.universetoday.com/tag/moon/
http://www.universetoday.com/2009/07/30/gigapan-the-apollo-landing-sites/
http://www.universetoday.com/2009/07/17/lro-images-apollo-landing-sites-w00t/
http://www.universetoday.com/2007/09/18/google-moon-gets-a-big-update/
http://www.universetoday.com/2005/07/20/on-this-day-in-1969/
http://www.universetoday.com/2009/07/02/first-images-from-lro/
http://www.universetoday.com/2009/04/24/comments-the-crackdown/
http://www.universetoday.com/2009/07/23/apollo-landing-sites-pose-a-threat-to-lro-instrument/#comment-68920
http://www.universetoday.com/2009/07/23/apollo-landing-sites-pose-a-threat-to-lro-instrument/#comment-68925
http://www.universetoday.com/2009/07/23/happy-10th-birthday-chandra-x-ray-observatory/
http://www.universetoday.com/2009/07/23/iya-live-telescope-today-formalhaut-alpha-piscis-austrini/


9/1/09 11:45 AMApollo Landing Sites Pose a Threat to LRO Instrument | Universe Today

Page 4 of 7http://www.universetoday.com/2009/07/23/apollo-landing-sites-pose-a-threat-to-lro-instrument/

Categories
2012 (11)
Archive (93)
Asteroids (178)
Astrobiology (70)
Astronomy (1378)
Astronomy For Kids (21)
Astrophotos (220)
Astrosphere (101)
Black Holes (123)
Blog (54)
Book Reviews (206)
Carnival of Space (63)
Chandra (47)
China (13)
Citizen Science (7)
Comets (50)

http://www.universetoday.com/category/2012/
http://www.universetoday.com/category/archive/
http://www.universetoday.com/category/asteroids/
http://www.universetoday.com/category/astrobiology/
http://www.universetoday.com/category/astronomy/
http://www.universetoday.com/category/astronomy-for-kids/
http://www.universetoday.com/category/astrophotos/
http://www.universetoday.com/category/astrosphere/
http://www.universetoday.com/category/black-holes/
http://www.universetoday.com/category/blog/
http://www.universetoday.com/category/book-reviews/
http://www.universetoday.com/category/carnival-of-space/
http://www.universetoday.com/category/chandra/
http://www.universetoday.com/category/china/
http://www.universetoday.com/category/citizen-science/
http://www.universetoday.com/category/comets/


9/1/09 11:45 AMApollo Landing Sites Pose a Threat to LRO Instrument | Universe Today

Page 5 of 7http://www.universetoday.com/2009/07/23/apollo-landing-sites-pose-a-threat-to-lro-instrument/

Constellation (45)
Cosmology (46)
Dark Energy (19)
Dark Matter (38)
Earth (80)
Earth Observation (251)
Eclipses (15)
Enceladus (4)
Environment (52)
esa (2)
Europa (6)
Evolution (5)
Extrasolar Planets (214)
Extreme Life (23)
Fraser's News (2)
galaxies (70)
Gamma Ray Bursts (21)
Giveaways (2)
Gravitational Lensing (22)
Hubble (227)
IYA 2009 (35)
IYA Live Telescope Library (34)
James Webb (4)
Jupiter (77)
Mars (733)
Mercury (25)
Meteor Showers (12)
Meteorites (37)
Military (14)
milky way (6)
Missions (396)
Moon (199)
NASA (265)
Neptune (14)
Observatories (109)
Observing (116)
Orion (6)
Physics (92)
Planet News (7)
Planetary Formation (12)
Pluto (40)
Podcasts (188)
Questions (8)
Satellites (220)
Saturn (436)
Science (46)
SETI (22)
Skywatching (12)
Solar Astronomy (64)
Solar System (18)
Space Exploration (144)
Space Flight (182)
Space Shuttle (304)
Space Station (207)

http://www.universetoday.com/category/constellation/
http://www.universetoday.com/category/cosmology/
http://www.universetoday.com/category/dark-energy/
http://www.universetoday.com/category/dark-matter/
http://www.universetoday.com/category/earth/
http://www.universetoday.com/category/earth-observation/
http://www.universetoday.com/category/eclipses/
http://www.universetoday.com/category/enceladus/
http://www.universetoday.com/category/environment/
http://www.universetoday.com/category/esa/
http://www.universetoday.com/category/europa/
http://www.universetoday.com/category/evolution/
http://www.universetoday.com/category/extrasolar-planets/
http://www.universetoday.com/category/extreme-life/
http://www.universetoday.com/category/frasers-news/
http://www.universetoday.com/category/galaxies/
http://www.universetoday.com/category/gamma-ray-bursts/
http://www.universetoday.com/category/giveaways/
http://www.universetoday.com/category/gravitational-lensing/
http://www.universetoday.com/category/hubble/
http://www.universetoday.com/category/iya-2009/
http://www.universetoday.com/category/live-telescope/
http://www.universetoday.com/category/james-webb/
http://www.universetoday.com/category/jupiter/
http://www.universetoday.com/category/mars/
http://www.universetoday.com/category/mercury/
http://www.universetoday.com/category/meteor-showers/
http://www.universetoday.com/category/meteorites/
http://www.universetoday.com/category/military/
http://www.universetoday.com/category/milky-way/
http://www.universetoday.com/category/missions/
http://www.universetoday.com/category/moon/
http://www.universetoday.com/category/nasa/
http://www.universetoday.com/category/neptune/
http://www.universetoday.com/category/observatories/
http://www.universetoday.com/category/observing/
http://www.universetoday.com/category/orion/
http://www.universetoday.com/category/physics/
http://www.universetoday.com/category/planet-news/
http://www.universetoday.com/category/planetary-formation/
http://www.universetoday.com/category/pluto/
http://www.universetoday.com/category/podcasts/
http://www.universetoday.com/category/questions/
http://www.universetoday.com/category/satellites/
http://www.universetoday.com/category/saturn/
http://www.universetoday.com/category/science/
http://www.universetoday.com/category/seti/
http://www.universetoday.com/category/skywatching/
http://www.universetoday.com/category/solar-astronomy/
http://www.universetoday.com/category/solar-system/
http://www.universetoday.com/category/space-exploration/
http://www.universetoday.com/category/space-flight/
http://www.universetoday.com/category/space-shuttle/
http://www.universetoday.com/category/space-station/


9/1/09 11:45 AMApollo Landing Sites Pose a Threat to LRO Instrument | Universe Today

Page 6 of 7http://www.universetoday.com/2009/07/23/apollo-landing-sites-pose-a-threat-to-lro-instrument/

Space Tourism (43)
Spitzer (29)
Sponsors (1)
Technology (4)
Telescope Reviews (22)
Titan (26)
Uncategorized (15)
Universe Today News (5)
Uranus (5)
Venus (34)
What's Up (89)
Where In the Universe? (72)

 

 Web  universetoday.com

Search

Email newsletter

 Daily Edition
 Weekly Edition

Subscribe me!

http://www.universetoday.com/category/space-tourism/
http://www.universetoday.com/category/spitzer/
http://www.universetoday.com/category/sponsors/
http://www.universetoday.com/category/technology/
http://www.universetoday.com/category/telescope-reviews/
http://www.universetoday.com/category/titan/
http://www.universetoday.com/category/uncategorized/
http://www.universetoday.com/category/universe-today-news/
http://www.universetoday.com/category/uranus/
http://www.universetoday.com/category/venus/
http://www.universetoday.com/category/whats-up/
http://www.universetoday.com/category/where-in-the-universe/
http://www.google.com/
http://125.254.123.1:8081/


9/1/09 11:45 AMApollo Landing Sites Pose a Threat to LRO Instrument | Universe Today

Page 7 of 7http://www.universetoday.com/2009/07/23/apollo-landing-sites-pose-a-threat-to-lro-instrument/

Most Popular Articles
One-Way, One-Person Trip to Mars
Maximizing Survival Time Inside the Event Horizon of a Black Hole
The Mars Landing Approach: Getting Large Payloads to the Surface of the Red Planet
Why is Pluto Not a Planet?
The Value of Space Exploration
How Long Does it Take to get to the Moon?
Building a Base on the Moon: Part 1 - Challenges and Hazards
What is the Biggest Star in the Universe?
Binoculars For Astronomy
Name a Star
No Doomsday in 2012

Astronomy

Blogroll
Astronomy Cast
Bad Astronomy
Centauri Dreams
Cosmic Log
Kids Astronomy
Nine Planets
The Skeptics’ Guide To The Universe

Add new tag Apollo 11 asteroid Astronomy Astronomy Cast binoculars black hole Black Holes Carnival of
Space Chandra Chandrayaan-1 Climate Change comet europe EUV Extrasolar Planets galaxies HiRISE Hubble

images ISS japan Jupiter LCROSS LRO Mars Mars Rovers Messier Catalog Moon name a star NASA pallas

Pluto rockets Saturn solar solar wind Space Shuttle Space Tourism Spirit Rover sun Supernovae The Messier Catalog vesta

Where In the Universe?
Universe Today - Page updated: July 23, 2009

http://astronomy.swin.edu.au/sao/
http://www.universetoday.com/2008/03/04/a-one-way-one-person-mission-to-mars/
http://www.universetoday.com/2007/05/10/maximizing-survival-time-inside-the-event-horizon-of-a-black-hole/
http://www.universetoday.com/2007/07/17/the-mars-landing-approach-getting-large-payloads-to-the-surface-of-the-red-planet/
http://www.universetoday.com/2008/04/10/why-pluto-is-no-longer-a-planet/
http://www.universetoday.com/2008/04/11/the-value-of-space-exploration/
http://www.universetoday.com/2008/04/10/how-long-does-it-take-to-get-to-the-moon/
http://www.universetoday.com/2008/02/07/building-a-base-on-the-moon-challenges-and-hazards/
http://www.universetoday.com/2008/04/06/what-is-the-biggest-star-in-the-universe/
http://www.universetoday.com/2008/04/15/binoculars-for-astronomy/
http://www.universetoday.com/2008/04/17/name-a-star-real-or-ripoff/
http://www.universetoday.com/2008/05/19/no-doomsday-in-2012/
http://www.astronomycast.com/
http://www.badastronomy.com/
http://www.centauri-dreams.org/
http://msnbc.msn.com/id/3217961/
http://www.kidsastronomy.com/
http://www.nineplanets.org/
http://www.theskepticsguide.org/
http://www.universetoday.com/tag/add-new-tag/
http://www.universetoday.com/tag/apollo-11/
http://www.universetoday.com/tag/asteroid/
http://www.universetoday.com/tag/astronomy/
http://www.universetoday.com/tag/astronomy-cast/
http://www.universetoday.com/tag/binoculars/
http://www.universetoday.com/tag/black-hole/
http://www.universetoday.com/tag/black-holes/
http://www.universetoday.com/tag/carnival-of-space/
http://www.universetoday.com/tag/chandra/
http://www.universetoday.com/tag/chandrayaan-1/
http://www.universetoday.com/tag/climate-change/
http://www.universetoday.com/tag/comet/
http://www.universetoday.com/tag/europe/
http://www.universetoday.com/tag/euv/
http://www.universetoday.com/tag/extrasolar-planets/
http://www.universetoday.com/tag/galaxies/
http://www.universetoday.com/tag/hirise/
http://www.universetoday.com/tag/hubble/
http://www.universetoday.com/tag/images/
http://www.universetoday.com/tag/iss/
http://www.universetoday.com/tag/japan/
http://www.universetoday.com/tag/jupiter/
http://www.universetoday.com/tag/lcross/
http://www.universetoday.com/tag/lro/
http://www.universetoday.com/tag/mars/
http://www.universetoday.com/tag/mars-rovers/
http://www.universetoday.com/tag/messier-catalog/
http://www.universetoday.com/tag/moon/
http://www.universetoday.com/tag/name-a-star/
http://www.universetoday.com/tag/nasa/
http://www.universetoday.com/tag/pallas/
http://www.universetoday.com/tag/pluto/
http://www.universetoday.com/tag/rockets/
http://www.universetoday.com/tag/saturn/
http://www.universetoday.com/tag/solar/
http://www.universetoday.com/tag/solar-wind/
http://www.universetoday.com/tag/space-shuttle/
http://www.universetoday.com/tag/space-tourism/
http://www.universetoday.com/tag/spirit-rover/
http://www.universetoday.com/tag/sun/
http://www.universetoday.com/tag/supernovae/
http://www.universetoday.com/tag/the-messier-catalog/
http://www.universetoday.com/tag/vesta/
http://www.universetoday.com/tag/where-in-the-universe/
http://www.universetoday.com/
http://www.sitemeter.com/stats.asp?site=s41universetoday

