CPECTROMETERS IN ACTION AROUND THE MOON

Often spectrometers are mounted onh SpaCeCraft Orbiting a planet. The detectors ColleCct data from the surface below. As the
SpaCeCraft passes above the surface, a Swath of data is collected. With each SpacCecCraft pass, more swaths Of data are collected and
eventually the entire surface is mapped. The Indiah Space Research Qrgahization’s Chanhdrayaan-1 spaceCraft and NASA’S Luhar

TReconnaissance Qrbiter Will maintain polar orbits around the Moon; they Will stay fixed in their orbit from the horth to the south pole

and bacCk againh, as the Moon rotates unhder them. The orbiting spaceCraft Will Sather data from the entire luhar surface once each
27.3 days when the Mooh completes one turh On its axis. SCientists Will ahalyze the spectral fingerprints collected from particular
[oCations to determine the composition Oof the rocks, minerals, and elements at the surface.

The Moon Mineralogy Mapper (M3) is a NASA instrument onboard the Chandrayaah-1 spaceCraft. It Will Collect data from the Visible
t0 the hear-infrared regions of the speCtrum. EaCh oOf the 261 individual detectors Will sample a uhique 10-hanhometer swath from ¢30 to
3000 hanhometers, covering this entire portion of the spectrum. AsS the spaCeCraft passes over the Moon at an altitude of 62 miles

(100 Kilometers), 261 different measurements are taken for each point on the surface, allowing scientists to identify CharacteristiCs of
features as small as 230 feet (70 meters) aCross. This is less than the length Of a football field! hile this may seem quite large, this
resolution is higher thah previous missions and Will give sCientists much more information about the Moon’s surface materials than
ever before.

The portion of the eleCtromaghetiC speCtrum detected by a SpeCtrometer is often from sunlight reflected from the surface, but some
instruments emit (transmit) their own sighal. The Mini-SAR, another NASA instrument onboard the Chanhdrayaah-1 spaceCraft, ill
trahsmit radiowaves and detect the reflected radiowaves from permanently shadowed Crater £loors hear the Moon’s poles. These
measurements Will help determine if water ice is present in these [0Cations.

Because different technhiques are used to sense different wavelengths
Of the eleCctromaghetiC speCtrum, ahy ohe speCtrometer covers only a
stall part of the spectrum. Mini-GAR measures radiowaves. M3 measures
Visible t0 hear-infrared wavelengths. Another instrument onboard
NASA’s Luhar Reconnaissance Qrbiter detects ultraviolet radiation
from starlight reflected from permanently dark regions. Together, these
instruments Will allow scientists to identify where different rocks,
minerals, and potential resources oCCur on the luhar surface.

Copernicus Crater as imaged by spectrometers onboard the Clementine
spacecraft. The left side combines data Collected through three different
color filters. The resulting image represents different roCk types and shows
the geologic complexity Of the Crater. FOr example, the green-yellow areas
have rocks with higher iron content. The right side shows the features in a
single wavelength of 750 nahometers. Image processing by Brown {Jniversity.




