
LCROSS: Smashing Success
On 9 October 2009, the LCROSS 
(Lunar CRater Observation and 
Sensing Satellite, pronounced L-cross) 
probe hit the moon - not once but 
twice.  Launched aboard an Atlas V 
rocket on 23 June 2009 (along with the 
Lunar Reconnaissance Orbiter - LRO), 
the target  of the mission was the lunar 
South Pole.  The South Pole is of 
interest because some areas are in 
permanent shadow.  There has been 
some evidence suggesting that such 
areas may have water.
The LCROSS mission struck the 
Moon twice: first the Centaur second 
stage struck the Cabeus crater while the 
LCROSS spacecraft itself watched the 
event  with various cameras in both the 
infrared and visible portions of the 
spectrum.  It  was anticipated that a plume 
of debris would be blasted into space 
from the impact.  The cameras aboard the 
LCROSS spacecraft  would be used to detect 
evidence of water in the debris.
Four minutes after impact, the LCROSS 
spacecraft  itself would follow and pass 
through the debris.  Data collected through the 
pass would be relayed back to Earth prior to 
LCROSS itself impacting on the Moon.  
Since the impact on the 9 October, the science 
team has been analyzing the results.  The 
team’s examination of the results from the 
satellite’s spectrometer (that  analyzes light 
emitted or absorbed by the atoms or 
molecules) suggests several indicators of 
water in the debris plumes.  
What  the scientists have done is to examine 
the spectra obtained from LCROSS and compare it  a model 
spectrum.  To match the model spectrum to the spectrum detected 
from LCROSS, the science team had to include water in the model 
spectrum (see top image).

"We were only able to match the spectra from LCROSS data 
when we inserted the spectra for 
water," said Colaprete. "No other 
reasonable combination of other 
compounds that we tried matched the 
observations. The possibility of 
contamination from the Centaur also 
w a s r u l e d o u t . " ( h t t p : / /
www.nasa .gov/miss ion_pages /
L C R O S S / m a i n /
prelim_water_results.html).
Analysis of the data continues as the 
scientists tease that  “...there are hints 
o f o t h e r i n t r i g u i n g 
substances.” (http://www.nasa.gov/
miss ion_pages/LCROSS/main/
prelim_water_results.html)

The Little Rovers 
that Could

In January 2004, NASA landed two 
“rovers” on Mars: Spirit  and Opportunity.  
These six-wheeled rovers had a ninety-day 
mission.  However, both of these two rovers 
have been conducting science experiments 
and observations for over five years.  While 
the longevity of the two probes is 
outstanding, they have had issues.  
For example, the right-front wheel of Spirit 
has not been moving.  Spirit has been 
“dragging” this wheel as it moves around 
Mars.  On 23 April, Spirit  found itself stuck 
in a site the NASA scientists called “Troy”.  
Scientists will soon be attempting to free 
Spirit from its sand trap.  The attempts to 
free Spirit will likely be difficult and slow 
moving.  

Meanwhile, the scientists have been taking advantage of this 
situation to study the site in which Spirit finds itself.  "’The 
soft materials churned up by Spirit's wheels have the highest 
sulfur content  measured on Mars,’” said Ray Arvidson a 
scientist  at  Washington University in St. Louis and deputy 
principal investigator for the science payloads on Spirit and 
Opportunity. “‘We're taking advantage of its fixed location to 
conduct  detailed measurements of these interesting 
materials.’"  (http://www.nasa.gov/mission_pages/mer/news/
mer20091112.html)
Spirit’s twin, Opportunity, is heading to Endeavor Crater.  It so 
far, has traveled a total distance of 11.75 miles.  Not too bad 
for a little guy that was supposed to last for only 90-days.
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The red line represents the expected 
spectrum of a “warm” dust cloud.  The 
yellow regions represent water absorption 
bands [NASA]

The area just left of center is where 
Spirit became stuck.


