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LRO enters Goddard's vibration chamber. Credit: NASA/Debbie McCallum

(PhysOrg.com) -- NASA's Lunar Reconnaissance Orbiter, also known as
LRO, has completed the first round of environmental testing at NASA's
Goddard Space Flight Center in Greenbelt, Md. These tests ensure the
spacecraft is prepared for its mission to collect the highest resolution
images and most comprehensive geological data set ever returned from
the moon. The objective of the mission is to map the lunar surface in
preparation for human missions to the moon, which are planned to occur
by 2020.
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The first two tests for the orbiter were the spin test and vibration test.
The spin test determines the spacecraft's center of gravity and measures
characteristics of its rotation. During vibration testing, engineers
checked the structural integrity of the lunar probe aboard a large,
shaking table that simulated the rigorous ride the orbiter will encounter
during liftoff aboard an Atlas rocket.

"It is during lift-off the spacecraft will be under the most stress," said
Cathy Peddie, deputy project manager for LRO at Goddard. "We want
to ensure the Lunar Reconnaissance Orbiter can withstand the extreme
conditions experienced during launch."

The next hurdle for the orbiter is approximately four days of acoustics
testing during which the bagged spacecraft is placed near multistory,
wall-sized speakers that simulate the noise-induced vibrations of launch.
Following acoustics testing, the spacecraft will undergo a daylong test
that simulates the orbiter's separation from the rocket during launch.

In late August, the spacecraft will begin approximately five weeks of
thermal vacuum testing, which duplicates the extreme hot, cold and
airless conditions of space. During the test, engineers will operate the
orbiter and conduct simulated flight operations while the spacecraft is
subjected to the extreme temperature cycles of the lunar environment.

By the end of 2008, the Lunar Reconnaissance Orbiter will be
transported to NASA's Kennedy Space Center in Florida for final launch
preparations. The orbiter and the Lunar Crater Observation and Sensing
Satellite, a mission to impact the moon in search of water ice, are
scheduled to launch atop an Atlas V rocket from Cape Canaveral Air
Force Station in Florida. The launch window opens Feb. 27, 2009, and
continues through the end of March.

The seven science instruments aboard the Lunar Reconnaissance Orbiter
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will develop highly detailed maps of the lunar surface that provide data
about lunar topography, surface temperature, lighting conditions,
mineralogical composition, and abundance of natural resources.
Information from the robotic spacecraft will be used to select safe
landing sites and assess potential outpost locations for future human
missions to the moon. The spacecraft also will provide valuable
information about the lunar radiation environment, enabling the
development of effective mitigation strategies for human explorers.

The Lunar Reconnaissance Orbiter will be in a polar orbit, unlike the
Apollo missions that focused on gaining science from the area around
the moon's equator. The spacecraft will spend at least a year in a low,
polar orbit approximately 30 miles above the lunar surface, while the
instruments work together to collect detailed information about the lunar
environment.

NASA's Goddard Space Flight Center is building and managing the
Lunar Reconnaissance Orbiter for NASA's Exploration Systems Mission
Directorate in Washington.
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