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Tentative signs of water found on the moon
New orbiter’s detector indicates shadowed regions may have ice, hydrogen

By Andrea Thompson
Senior writer

updated 4:15 p.m. MT, Thurs., Sept . 17, 2009

New data and images from NASA's new moon
orbiter — the first in more than a decade —
have revealed tentative signs of lunar water
ice, the space agency announced Thursday.

The powerful Lunar Reconnaissance Orbiter
has successfully completed its testing and
calibration phase and entered its mapping orbit
of the moon. The spacecraft's instruments have
also made measurements of space radiation in
the lunar environment and have found more
widespread possible signatures of water on the
moon.

"The LRO mission already has begun to give us
new data that will lead to a vastly improved
atlas of the lunar south pole and advance our
capability for human exploration and scientific
benefit," said Richard Vondrak, LRO project
scientist at NASA's Goddard Space Flight
Center  in Greenbelt, Md.

Story continues below ↓

advertisement | your ad here

Ads by

(1) Trick to WHITE Teeth
Learn the trick, discovered by a
mom to turn yellow teeth white
for under $5.  Learn more

Muscle Building Miracle?
Incredible scientific discovery
fuels muscle growth naturally.
Endorsed by famous UFC
fighter...  Learn more

The first results from LRO's Lunar Exploration Neutron Detector, or
LEND, indicate that permanently shadowed and nearby regions may
harbor water ice and hydrogen. LEND relies on a decrease in neutron
radiation from the lunar surface to indicate the presence of water or

Space.com

Video - Water on the
Moon

NASA, Disney Celebrate Buzz Lightyear's Return
From Space

Video - Acrobat Space Tourist on Flight Training

Gravitational Corridors Act Like Space Lanes

Video - MIT Student Photos of Earth From Near-
Space

  Most popular
Most viewed Top rated Most e-mailed

Afghan troop decision bedevils Obama

Levi Johnston goes nuts in new TV ad

Letterman apologizes to ‘horribly hurt’ wife

Kate, ‘Plus Eight’ start cleaning house

Driver rescued nearly 40 hours after car crash

Most viewed on msnbc.com

Shop for Laptops

· Laptops
· Laptop Memory
· Flash Memory

Technology & science Space

http://www.msnbc.msn.com/id/3032525/ns/us_news
http://www.msnbc.msn.com/id/3032507/ns/world_news
http://www.msnbc.msn.com/id/3032553/ns/politics
http://www.msnbc.msn.com/id/3032072/ns/business
http://nbcsports.msnbc.com/id/3032113/ns/sports
http://www.msnbc.msn.com/id/3032084/ns/entertainment
http://www.msnbc.msn.com/id/3032076/ns/health
http://www.msnbc.msn.com/id/3032118/ns/technology_and_science
http://www.msnbc.msn.com/id/3033063/ns/technology_and_science-space
http://www.msnbc.msn.com/id/3033055/ns/technology_and_science-science
http://www.msnbc.msn.com/id/3033118/ns/technology_and_science-tech_and_gadgets
http://www.msnbc.msn.com/id/3033082/ns/technology_and_science-games
http://www.msnbc.msn.com/id/5908925/ns/technology_and_science-wireless
http://www.msnbc.msn.com/id/9548204/ns/technology_and_science-innovation
http://www.msnbc.msn.com/id/3033077/ns/technology_and_science-security
http://www.msnbc.msn.com/id/3032123/ns/travel
http://www.msnbc.msn.com/id/3948437
http://www.msnbc.msn.com/id/3032128/ns/weather
http://www.msnbc.msn.com/id/8004316/ns/video
http://www.msnbc.msn.com/id/4999736/ns/multimedia
javascript:nm_flyouts();location.reload();
http://0.r.msn.com/?ld=2vvzBe3wHSwkJYJrnfFju565QtegAhcukO3OHEAK4YYT0mSf9lWYIuywkdyDfzITIAQjEYod1rrdGMvXgKHY6s4tGIKQ+eQtUp11DsAxbKacApQFxe0d8S9AhE1n9Qae8OwsY4YIwho308wR6Wlyt0huYHEtMpci/yP+J+SpWret88dPqNAXMZ+QxS3cGRvxLQwa9cmR46rK00JlByB9Ia+GMeHKZDcFCK0iPdbHdTikHa+pWp8NsX6xWv2Vi9cpJ29+jwSE9HH4opCc2evs4eKooL
http://0.r.msn.com/?ld=2vvzBe3wHSwkJYJrnfFju565QtegAhcukO3OHEAK4YYT0mSf9lWYIuywkdyDfzITIAQjEYod1rrdGMvXgKHY6s4tGIKQ+eQtUp11DsAxbKacApQFxe0d8S9AhE1n9Qae8OwsY4YIwho308wR6Wlyt0huYHEtMpci/yP+J+SpWret88dPqNAXMZ+QxS3cGRvxLQwa9cmR46rK00JlByB9Ia+GMeHKZDcFCK0iPdbHdTikHa+pWp8NsX6xWv2Vi9cpJ29+jwSE9HH4opCc2evs4eKooL
http://0.r.msn.com/?ld=2vq3OqQGO0mEDC1YsHgvG3E+cAwO1ins/1eTG90TYYnLYAO7qOJoUnOSeBuQIeYo1hgaGS0rrrRDsvssPzfsoeRvCgykp+4kphWTPyiVl1DURChPxfd3DGDedSSiO6BIx6VDu0ZlUn0JdstNrHTvM3uiCCxTJorb2BzplGyZV51/H6FCOtLLh+LekZk/VxNwcvje0gCSXBDBX7/ifzOWFuZpprkZL/evTN3rslzaCymCfeAg5vqYV70BGSFnH13obDldBbXL4PDcbCt4VDh1eNltp8JswgwWkRveQo2oCSriK+aXZh0cJg1eo8t+kbK10R5jPHpOUEBBTwSE9H8WKSFPSemnKKl3QL
http://0.r.msn.com/?ld=2vq3OqQGO0mEDC1YsHgvG3E+cAwO1ins/1eTG90TYYnLYAO7qOJoUnOSeBuQIeYo1hgaGS0rrrRDsvssPzfsoeRvCgykp+4kphWTPyiVl1DURChPxfd3DGDedSSiO6BIx6VDu0ZlUn0JdstNrHTvM3uiCCxTJorb2BzplGyZV51/H6FCOtLLh+LekZk/VxNwcvje0gCSXBDBX7/ifzOWFuZpprkZL/evTN3rslzaCymCfeAg5vqYV70BGSFnH13obDldBbXL4PDcbCt4VDh1eNltp8JswgwWkRveQo2oCSriK+aXZh0cJg1eo8t+kbK10R5jPHpOUEBBTwSE9H8WKSFPSemnKKl3QL
http://0.r.msn.com/?ld=2vxSOUXXmEF17Qar/14z8AUPYBL41QQNtX8gwgrsN+2mEGsLPbl6TfXWnlE6K9JzzUZaLEPPc59eTjXDwzJua8q94aqdTU66iOl5jvbTQR3IiSjjleZAifVMimo9dO6x7icH+sP2H5TH7XKnWGS4TKRxuQairvoHK4f58ZES92IsorEY9to5zKTWFZxicNyO55g+hswdl3oF5/+Z0gkHESKWumgiUmlZ7dWIGn2iqhqOKlDCz49rfRR4QTZNRJWTUky4BS6VoQbn3SCuGVJ2PX+qjpYwjMG15OEBXH0BEYNDYj6uxz8B6juQqon1WuEYppASI1cvCvfVJ3/fBIT0d+w6fxfjgrw4S7DAs=
http://0.r.msn.com/?ld=2vxSOUXXmEF17Qar/14z8AUPYBL41QQNtX8gwgrsN+2mEGsLPbl6TfXWnlE6K9JzzUZaLEPPc59eTjXDwzJua8q94aqdTU66iOl5jvbTQR3IiSjjleZAifVMimo9dO6x7icH+sP2H5TH7XKnWGS4TKRxuQairvoHK4f58ZES92IsorEY9to5zKTWFZxicNyO55g+hswdl3oF5/+Z0gkHESKWumgiUmlZ7dWIGn2iqhqOKlDCz49rfRR4QTZNRJWTUky4BS6VoQbn3SCuGVJ2PX+qjpYwjMG15OEBXH0BEYNDYj6uxz8B6juQqon1WuEYppASI1cvCvfVJ3/fBIT0d+w6fxfjgrw4S7DAs=
http://0.r.msn.com/?ld=2vCA2Fq8dyB3EuZCwTY9coNk8n5iKg4rIrra4t2LwktYLUnRiG4FQknrufniPp4aVohq9x8JlDBS6kNBNWMHeshRPILL421gpMnYtOJTq/p59THac3daNM659+Bk1+44CujlRoh6crYsYiiqz4Al+VogvMoVN4EIHRpcbngg1rrc5+uIDjYBHRfq5NQzJ19fuwz61UCyP9nPFNwsLzGjn8n4AXIka5cfBIT0cGl93eNM6H3NdUOQs=
http://0.r.msn.com/?ld=2vCA2Fq8dyB3EuZCwTY9coNk8n5iKg4rIrra4t2LwktYLUnRiG4FQknrufniPp4aVohq9x8JlDBS6kNBNWMHeshRPILL421gpMnYtOJTq/p59THac3daNM659+Bk1+44CujlRoh6crYsYiiqz4Al+VogvMoVN4EIHRpcbngg1rrc5+uIDjYBHRfq5NQzJ19fuwz61UCyP9nPFNwsLzGjn8n4AXIka5cfBIT0cGl93eNM6H3NdUOQs=
http://493041.r.msn.com/?ld=2v4Xk99jKxj6Oc0GV0sQt0bCwFw7taeHTAeofyDpRBWlV8MccA/oM7Zxe8guZc+k5ohq87jHXfQz37kYgUCRJQxM+Ra3jhnm1/mWLMddb4051oGhVE4iucfw7Ln6S0mFf62fgFjVJEYzbWvOY8snSQ/JDgrfA9xbxcxCSgA+FaN9dOefowfFO/no3XQ90iJLqQ16vTrqtAMaC8Hl/Oui8z+z1m3jgM2V3VN2ZHXzt/ZYXkeyRS8EhPR8sKYp3vJXWXJf6ICw==
http://493041.r.msn.com/?ld=2v4Xk99jKxj6Oc0GV0sQt0bCwFw7taeHTAeofyDpRBWlV8MccA/oM7Zxe8guZc+k5ohq87jHXfQz37kYgUCRJQxM+Ra3jhnm1/mWLMddb4051oGhVE4iucfw7Ln6S0mFf62fgFjVJEYzbWvOY8snSQ/JDgrfA9xbxcxCSgA+FaN9dOefowfFO/no3XQ90iJLqQ16vTrqtAMaC8Hl/Oui8z+z1m3jgM2V3VN2ZHXzt/ZYXkeyRS8EhPR8sKYp3vJXWXJf6ICw==
http://g.msn.com/2AD0000X/104000000000012192.1??PID=6174183&UIT=G&TargetID=8272497&AN=537395550&PG=NBCRS5&ASID=111c2a4b2d1b4064a9ff72186809baa8
http://g.msn.com/0AD00005/1612955.1?!&&PID=6174182&UIT=G&TargetID=8285093&AN=322521221&PG=NBCRD5
http://g.msn.com/2AD00006/67000000000001842.1??PID=5393965&UIT=G&TargetID=8323236&AN=1745567933&PG=NBCRS2&ASID=2f9f5385ab924320a8ea21cab5b0a61e
http://g.msn.com/0AD00001/1541537.1?!&&PID=5393964&UIT=G&TargetID=8394688&AN=571099520&PG=NBCRD2
http://g.msn.com/2AD0000Z/88000000000006422.1??PID=6400187&UIT=G&TargetID=8225511&AN=992692422&PG=NBCRS9&ASID=565ee520fdda4c0db6f31be36006dfc8
http://g.msn.com/0AD00009/1616834.1?!&&PID=6400186&UIT=G&TargetID=8257129&AN=170984435&PG=NBCRD9
http://g.msn.com/0AD0008X/1467005.1??PID=6449766&UIT=G&TargetID=20153781&AN=941753221&PG=NBCRS4
http://g.msn.com/0AD00002/1538720.1?!&&PID=6449769&UIT=G&TargetID=20153784&AN=1077084532&PG=NBCRD4
http://g.msn.com/2AD00011/87000000000009944.1??PID=5609634&UIT=G&TargetID=8298356&AN=805323073&PG=NBCRS8&ASID=a84623e8af6f42e1ae2da6286d50639a
http://g.msn.com/0AD00001/1617365.1?!&&PID=5609633&UIT=G&TargetID=8394990&AN=1899512149&PG=NBCRD8
http://6033.r.msn.com/?ld=2vsKbpZaIYvp2sYt5FvLQe7b+eOF/yIJmWhVP6dx3jqQ2C+y242+vJ8Rtl2cNFKYcS+cSfwy/hOsGVoiQaPKwYQvoefwotofjhR1voygYIoc5GRcQ/49x8zBtGeN7N+ORWcum/GwYvxRqYast/qkgkfPmFVnibjfiqFlRw8hNtsbbY0kk62DXisBW+TPdoohvNIkRYZNTimPK5ptGmCBYNUhzrN6nE9UqbLERWjVa+q84YFV+oB4EpK5kDWPv+pAOxYX7SS4Nmz2Nk5r26cFiv0VfpznA2Etf50mOLFE2ESBxOXxldu/uhfcJuIhBXiEvfnhK+4Snm07FsI9feOUBbck+bLeaV9tffV1/5OQeA8W8ZdSjiif4G02u9JDZ7Qjkl1MpQMxTkrWIC4+Y91iaZPJzb0ldbzNlPc3UsTQYNsWuV8EhPR4ma2fwXPri+M167Cw==
http://6033.r.msn.com/?ld=2vsKbpZaIYvp2sYt5FvLQe7b+eOF/yIJmWhVP6dx3jqQ2C+y242+vJ8Rtl2cNFKYcS+cSfwy/hOsGVoiQaPKwYQvoefwotofjhR1voygYIoc5GRcQ/49x8zBtGeN7N+ORWcum/GwYvxRqYast/qkgkfPmFVnibjfiqFlRw8hNtsbbY0kk62DXisBW+TPdoohvNIkRYZNTimPK5ptGmCBYNUhzrN6nE9UqbLERWjVa+q84YFV+oB4EpK5kDWPv+pAOxYX7SS4Nmz2Nk5r26cFiv0VfpznA2Etf50mOLFE2ESBxOXxldu/uhfcJuIhBXiEvfnhK+4Snm07FsI9feOUBbck+bLeaV9tffV1/5OQeA8W8ZdSjiif4G02u9JDZ7Qjkl1MpQMxTkrWIC4+Y91iaZPJzb0ldbzNlPc3UsTQYNsWuV8EhPR4ma2fwXPri+M167Cw==
http://6033.r.msn.com/?ld=2vsKbpZaIYvp2sYt5FvLQe7b+eOF/yIJmWhVP6dx3jqQ2C+y242+vJ8Rtl2cNFKYcS+cSfwy/hOsGVoiQaPKwYQvoefwotofjhR1voygYIoc5GRcQ/49x8zBtGeN7N+ORWcum/GwYvxRqYast/qkgkfPmFVnibjfiqFlRw8hNtsbbY0kk62DXisBW+TPdoohvNIkRYZNTimPK5ptGmCBYNUhzrN6nE9UqbLERWjVa+q84YFV+oB4EpK5kDWPv+pAOxYX7SS4Nmz2Nk5r26cFiv0VfpznA2Etf50mOLFE2ESBxOXxldu/uhfcJuIhBXiEvfnhK+4Snm07FsI9feOUBbck+bLeaV9tffV1/5OQeA8W8ZdSjiif4G02u9JDZ7Qjkl1MpQMxTkrWIC4+Y91iaZPJzb0ldbzNlPc3UsTQYNsWuV8EhPR4ma2fwXPri+M167Cw==
http://139571.r.msn.com/?ld=2vgW9FY0VN6+S4OYT2uqs7z1rPIil3lxRRVStLCYcRdG6thXUnhcApfZa5wCDvLWDEw5hkMNqINY8D3TAudMqRrSzBppz/fNuk+95zrIEqlK0/ek7howzMOQuOBPiGMISvjUUUXJ9CIzKN3HLztvYU4B3pWgTm8/AvUm4+3CjZkoZ0vNR0fHcY+bb5mAZ0EVOG6He0/uqVotfAFMzFBeG+3rZr7Y0voreAN8KCD9x9cbs0FVZqVtqdqi7j3OQEZQnTb01yvwO/FQ4e7vYBRTqAGaI26ihX830kueLsdmPl01HwSE9HWDfhI1vdpybazAEL
http://139571.r.msn.com/?ld=2vgW9FY0VN6+S4OYT2uqs7z1rPIil3lxRRVStLCYcRdG6thXUnhcApfZa5wCDvLWDEw5hkMNqINY8D3TAudMqRrSzBppz/fNuk+95zrIEqlK0/ek7howzMOQuOBPiGMISvjUUUXJ9CIzKN3HLztvYU4B3pWgTm8/AvUm4+3CjZkoZ0vNR0fHcY+bb5mAZ0EVOG6He0/uqVotfAFMzFBeG+3rZr7Y0voreAN8KCD9x9cbs0FVZqVtqdqi7j3OQEZQnTb01yvwO/FQ4e7vYBRTqAGaI26ihX830kueLsdmPl01HwSE9HWDfhI1vdpybazAEL
http://139571.r.msn.com/?ld=2vgW9FY0VN6+S4OYT2uqs7z1rPIil3lxRRVStLCYcRdG6thXUnhcApfZa5wCDvLWDEw5hkMNqINY8D3TAudMqRrSzBppz/fNuk+95zrIEqlK0/ek7howzMOQuOBPiGMISvjUUUXJ9CIzKN3HLztvYU4B3pWgTm8/AvUm4+3CjZkoZ0vNR0fHcY+bb5mAZ0EVOG6He0/uqVotfAFMzFBeG+3rZr7Y0voreAN8KCD9x9cbs0FVZqVtqdqi7j3OQEZQnTb01yvwO/FQ4e7vYBRTqAGaI26ihX830kueLsdmPl01HwSE9HWDfhI1vdpybazAEL
http://0.r.msn.com/?ld=2vUCk6g5fKemrpWHEBlvOqqUXnkq+xr7wsECuO+sqNc8VbU83W2hArdgjFkL9aXD8B038eg65PKBLdJNrKrxLnI6tfO31T9HMdYSL+3k3ido75d3OQ3kld+AUXQo1poKaZRDwZdU+u6mQACsmwYPXywk+34NjBjmSpixnuDOPZ46x43F4MZPKkYUrjhCQ33vAmtlSyW+sSvhxyzmcKc/udzGf+SktAlYDPv+NF6fgq5LMUUcATXpc3ICU8V0irbY6ILfxwpo8G37l9Qg9vrDPUzY3lZa4jjXsT8EhPR/6obg7ZG+AoNErSCw==
http://0.r.msn.com/?ld=2vUCk6g5fKemrpWHEBlvOqqUXnkq+xr7wsECuO+sqNc8VbU83W2hArdgjFkL9aXD8B038eg65PKBLdJNrKrxLnI6tfO31T9HMdYSL+3k3ido75d3OQ3kld+AUXQo1poKaZRDwZdU+u6mQACsmwYPXywk+34NjBjmSpixnuDOPZ46x43F4MZPKkYUrjhCQ33vAmtlSyW+sSvhxyzmcKc/udzGf+SktAlYDPv+NF6fgq5LMUUcATXpc3ICU8V0irbY6ILfxwpo8G37l9Qg9vrDPUzY3lZa4jjXsT8EhPR/6obg7ZG+AoNErSCw==
http://0.r.msn.com/?ld=2vUCk6g5fKemrpWHEBlvOqqUXnkq+xr7wsECuO+sqNc8VbU83W2hArdgjFkL9aXD8B038eg65PKBLdJNrKrxLnI6tfO31T9HMdYSL+3k3ido75d3OQ3kld+AUXQo1poKaZRDwZdU+u6mQACsmwYPXywk+34NjBjmSpixnuDOPZ46x43F4MZPKkYUrjhCQ33vAmtlSyW+sSvhxyzmcKc/udzGf+SktAlYDPv+NF6fgq5LMUUcATXpc3ICU8V0irbY6ILfxwpo8G37l9Qg9vrDPUzY3lZa4jjXsT8EhPR/6obg7ZG+AoNErSCw==
http://www.msnbc.msn.com/
http://g.msn.com/0nwenus0/AE/00
http://g.msn.com/0nwenus0/AE/02?SU=http://msnbc.msn.com/
javascript:toggleMSNMore()
http://login.live.com/login.srf?lc=1033&id=41762&ru=http%3a%2f%2fwww.msnbc.msn.com%2f%3fid%3d32903691%26ns%3dtechnology_and_science-space%26&tw=1800&kv=1&ct=1254856574&ems=1&ver=2.1.6000.1&rn=kJmFI2rR&tpf=c9153b800b28b0d4396bcb6dba7d35e8
http://today.msnbc.msn.com/
http://www.msnbc.msn.com/id/3032619/ns/nightly_news_with_brian_williams
http://www.msnbc.msn.com/id/3032600/ns/dateline_nbc
http://www.msnbc.msn.com/id/3032608/ns/meet_the_press_online_at_msnbc
http://www.msnbc.msn.com/id/3096434/ns/msnbc_tv
http://nbcsports.msnbc.com/id/3032113/ns/sports
http://www.msn.com/
http://www.adblade.com/
http://web.adblade.com/clicks.php?appId=494&zid=4aa011ae93a4a&adId=7556&zoneId=5
http://web.adblade.com/clicks.php?appId=494&zid=4aa011ae93a4a&adId=7556&zoneId=5
http://web.adblade.com/clicks.php?appId=494&zid=4aa011ae93a4a&adId=7556&zoneId=5
http://web.adblade.com/clicks.php?appId=494&zid=4aa011ae93a4a&adId=7556&zoneId=5
http://web.adblade.com/clicks.php?appId=494&zid=4a9ea2b0cf653&adId=7521&zoneId=5
http://web.adblade.com/clicks.php?appId=494&zid=4a9ea2b0cf653&adId=7521&zoneId=5
http://web.adblade.com/clicks.php?appId=494&zid=4a9ea2b0cf653&adId=7521&zoneId=5
http://web.adblade.com/clicks.php?appId=494&zid=4a9ea2b0cf653&adId=7521&zoneId=5
http://www.space.com/common/media/video/player.php?videoRef=SP_090622_lro_orbit
http://www.msnbc.msn.com/id/32903691/ns/technology_and_science-space/#
http://www.msnbc.msn.com/id/32903691/ns/technology_and_science-space/#
http://www.msnbc.msn.com/id/32903691/ns/technology_and_science-space/#storyContinued
http://www.msnbc.msn.com/id/26613008/
http://www.space.com/common/media/show/player.php?show_id=37&ep=1
http://www.space.com/news/cs-091002-buzz-lightyear.html
http://www.space.com/common/media/video/player.php?videoRef=SP_090928_Acrobat-Space-Tourist
http://www.space.com/businesstechnology/090922-technovelgy-space-lanes.html
http://www.space.com/scienceastronomy/090924-space-camera-exlink.html
http://www.msnbc.msn.com/id/33192545/
http://www.msnbc.msn.com/id/33190379/
http://www.msnbc.msn.com/id/33184320/
http://www.msnbc.msn.com/id/33192739/
http://www.msnbc.msn.com/id/33192027/
http://www.msnbc.msn.com/id/7468311/
http://g.msn.com/0AD00004/1552440.2?!&&PID=5574631&UIT=G&TargetID=10538954&AN=1496515041&PG=NBC2TE
http://g.msn.com/0AD00004/1552440.3?!&&PID=5574631&UIT=G&TargetID=10538954&AN=1496515041&PG=NBC2TE
http://g.msn.com/0AD00004/1552440.4?!&&PID=5574631&UIT=G&TargetID=10538954&AN=1496515041&PG=NBC2TE
http://www.msnbc.msn.com/
http://www.msnbc.msn.com/id/3032118/ns/technology_and_science
http://www.msnbc.msn.com/id/3033063/ns/technology_and_science-space


10/6/09 12:16 PMTentative signs of water found on the moon - Space.com- msnbc.com

Page 2 of 4http://www.msnbc.msn.com/id/32903691/ns/technology_and_science-space/

INTERACTIVE

Launch

Ten signs of a rough
and tough universe
From galaxy cluster
pileups to star
explosions, things aren't
always nice and quiet in
outer space. Jupiter's
recent black eye just
adds to this list of bouts
of intergalactic violence.

radiation from the lunar surface to indicate the presence of water or
hydrogen.

One big finding so far from LEND is that "the hydrogen is not
confined to permanently shadowed craters," Vondrak said. Team
members want more observations to confirm these findings and
determine how significant they are and how to interpret them.

"The power of LRO is that we're not just sending one instrument, like
LEND, to look for hydrogen, we're characterizing fully" the lunar
south pole, Vondrak said.

Jump on science 
The spacecraft, launched toward the moon on June 18, is in good
shape and set to begin its scientific mission in earnest, mission
managers reported.

"The LRO instruments, spacecraft, and ground systems continue to
operate essentially flawlessly," said Craig Tooley, LRO project
manager at Goddard.

Mission scientists were able to get a jump on some of the science
objectives during the commissioning phase of the instrument and get
some results that mission officials emphasize are preliminary.

"But some of them are really intriguing too," said Michael Wargo,
chief lunar scientist at the Exploration Systems Mission Directorate,
NASA Headquarters in Washington, D.C.

The powerful $540 million orbiter, which is about the size of a Mini
Cooper car, is on a one-year mission to seek out potential landing
sites for future astronauts, as well as build new maps of the moon's
surface, temperature extremes and radiation environment. It will
also hunt for water ice in the permanently shadowed craters of the
moon's south pole. A source of water ice on the moon would be a
boon to any future moon bases because it could be melted for water
and hydrogen for fuel could be extracted from it.

First results 
In addition to the initial LEND results, data from LRO's Lunar Orbiter
Laser Altimeter, or LOLA, used to map elevation indicates that
exploring the moon's south pole will be challenging because the
terrain is very rough. Some of the crater slopes that LOLA has
measured are relatively steep and would be difficult to drive a truck
or car over, let alone a moon rover, said David Smith, LOLA
principal investigator at Goddard.

That roughness is probably a result of the lack of atmosphere and
absence of erosion from wind or water, Smith said. LOLA has already
mapped a good portion of the lunar south pole, he added.

LRO's other
instruments also
are providing data
to help map the
moon's terrain and
resources.

The probe's Diviner
instrument for
mapping
temperature
revealed large,
frigid expanses in the permanently shadowed craters are about
minus 400 degrees Fahrenheit (minus 240 Celsius), "which is
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minus 400 degrees Fahrenheit (minus 240 Celsius), "which is
extremely cold and is much colder than the temperature needed to
trap a volatile, such as water," Vondrak said. In fact, these
permanently shadowed regions "are perhaps the coldest part of the
solar system," he added.

The team will monitor seasonal changes in the temperature over the
course of the mission. Currently, the lunar south pole is heading into
summer.

The moon up close 
The Lunar Reconnaissance Orbiter Camera is providing high-
resolution images of permanently shadowed regions while lighting
conditions change as the moon's south pole enters lunar summer.

"By the end of this mission, we will fully characterize and get he
best possible information we can on the existence of hydrogen" on
or below the lunar surface, Vondrak said.

But, "if you really want to find out what's below the surface, you
have to touch the surface," Vondrak said, which is where LRO's
companion mission, the Lunar Crater Observation and Sensing
Satellite, comes in.
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LCROSS will impact the moon's south pole on Oct. 9 to generate
debris that can be analyzed for signs of water. LCROSS' target
crater, called Cabeus A, was announced by NASA last week.

Meanwhile, LRO's Cosmic Ray Telescope for the Effects of Radiation
instrument is exploring the lunar radiation environment and its
potential effects on humans during record high, "worst-case" cosmic
ray intensities accompanying the extreme solar minimum conditions
of this solar cycle.

LRO has sent back several batches of images, taken by LROC, before
this newest set, including a region known as Mare Nubium (or Sea of
Clouds), the Apollo 11 landing site, and the tracks from a difficult
Apollo spacewalk.
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