MAPPING OUR MOON!!

AS we plah our journey back to the Moon, it is important Sites

that we Knhow where different types of roCKks and minerals

are [oCated. Apoll0 astronauts Vvisited only Six places —
much Oof our Moon still heeds to be explored . . .
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CEEING MORE

To characterize materials on the [Moon, sCientists use reflectance
Spectroscopy, a measure of the amounts of electromagnetic radiation
at different wavelengths that reflect from the Moon’s surface.

TWe can see some electromagnetic radiation —

our eyes detect Visible light. The different

colors we see are each a different wavelength.
Cpectrometers are specCial instruments that x

/
also detect different wavelengths of light. i /ﬁ)))
They Can measure what our own eyes %h at Ca h YOU See?
see and more, inclpdi_ng ultraviolet Gir oyae SeMEble light
“32t5é“gr ac‘l'f‘d radiation, _ ' When you |00k at the Moon, You see the big dark patches
BOCEDEYOhC [ "-'1 i Of lunar maria that are made of basalt rock. You also see
the bright [upar highlands that are made of anorthosite.
Visible light wavelengths are between 400 and Bu-t spectrometers help us see even more.

700 nanometers long. Spectrometers measure
these as well as longer and shorter wavelengths.
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OMmeral Fingerprints

Many of the rocks on the surface of the (Moonh may ook similar, but
they contain different minerals or amounts of minerals. Each mineral
reflects very specific amounts of the different wavelengths of
electromagnetic radiation, so each mineral has a Characteristic

wavelengths spectrum of reflected light — a SpeCtral fingerprint.
ghtiare reflected.”

OCKS!a ncl mlnerals TR ¥ MINERAL SPECTRA This rock contains olivine, a beautiful,
Moo ) 100 -t Often green, iron-bearing mineral.
Olivine
E 80 The light-colored anorthosite of the
2 lunar highlands is made almost entirely
e = ol OF anorthositic plagiociase, a mineral
§ 60 i, - Anorthositic ¢ richin aluminum and calcium.
£ plagiocClase
‘3 » Pyroxene is a dark mineral containing
“ 10 » fron and magnesium. Basalts of the
£ |unar maria are rich in pyroxene.
oxene -
,-1 20 . . el e I
b L5 " Iimenite st - 7 Timenite contains iron and
" R e e i e titanium. It is a dark mineral
% ; et T I S o5 b that refleces lictle light.
UII'IPDIE Iiil‘l:‘ infrared light .

Wavelength in Nanometers

This Sraph shows spectral fingerprints of different minerals that make up the rocks
on the Moon. The shape of each curve — or spectrum — represents how much light
\ is reflected for different wavelengths. Each mineral has a unique spectrum.

xp|oring the Whole Moon

SpeCtrometers ohboard spacecraft in orbit around
the Moon collecCt reflectahce measurements as they
pass over different areas, allowing scientists to
gather spectral data from the entire Moon.

~ have iron-rich minerals [If-:e 0|IVI ;
"\ pyroxene, and ilmenite. :
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W &Matching Fingerprints
/ gcientists examine the spectral data collected from the

Moon’s surface and compare these measurements to
spectral curves gathered from known Earth and Apollo
rock and mineral samples. This comparison allows
scientists to determine how much of each mineral is
present at a location on the Moon’s surface. (Jsing
spectral measurements, sCientists Cah make a very
detailed map of the mineral and chemiCal Composition
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“Blte and purple areas ﬁa%ss
iron and are made Of rocks |ike
anorthosite that are rich in

alumipum. Of the entire Moon — without collecting more rocks
RN i from the surface!

R . ‘Blacx areas*‘%’ e uhe
: ¢’ 2 : spacecraft did o féo
TG e data. leaving gaps in'the ﬁap
it ﬁ S, SR T s = ,f' 27 This lunar map is made from spectral measurements
e TR Skl . £ S i collected by the Clementine spaceCraft. It shows

: k : 2 where iron, found in olivine, pyroxene, and other
* e he \* - minerals, is located on the [vjoon’s surface.

Cpectrometers and other special instruments onboard orbiting
spacecCraft help scientists discover more about our Moon
thah our eyes alone Cah detect. Knowing where different
roCcks and minerals and ChemicCal elements are |oCated on

the Moon will help us plah our future exploration.
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