How Do SCIENTISTS DETERMINE THE COMPOSITION
OF ROCKS THEY CAN'T TOUCH?

Qur eyes are pretty good refleCctance spectrometers £or measuring the Visible light portion of the electromaghetiC spectrum. However,
some things that are very different, Such as coal and basalt, 00K the same to us — both are blaCk rocks. How Cah we tell them apart if we
Canhnhot touch and anhalyze them? SpecCial instruments, speCtrometers, deteCt wavelengths of eleCtromagnetiC radiation beyohd what our
eyes detect. This additional information helps distinguish different materials.

Spectrometers onboard SpacCecCraft ColleCt speCtral data reflected from the surfaces of planets or moons. SCientists Compare the
“mystery” plahetary speCtra With refleCtancCe specCtra Collected in the laboratory from Knowh materials to deCipher what rocks, minerals,
ahd elements are on the planhet’s surface.

The minerals that make up roCks have defined chemiCal cCompositions and rigid atomicC structures. When sunlight strikes the rocKk’s
surface, the composition and atomicC structure of the different minerals control the wavelengths they absorb or reflect. BeCcause each
mineral absorbs and reflects electromaghetiC radiation at uhique wavelengths, each mineral has a CharacteristiC speCtral “Fingerprint” or
reflectance spectrum.

Detectors in g spectrometer measure SpeCifiC, harrow rahges of wWavelengths reflected from a surface. Each deteCtor measures a
different portion of the spectrum. Onhe deteCtor may measure the amount Of reflection of wavelengths of Visible red light between 630 to
650 hahometers from a particular place oh a plahet’s surface, while another may measure the amount Of reflection of infrared
wavelengths between 900 ahd 2000 hahometers from that same place. FOr any |0Cation, SCientists Cah ConstrucCt a Spectrum by plotting the
brightness — how much radiation was reflected from the surface — for eaCch Of the ranhges of wavelengths.

Scientists examine this planhetary refleCtance spectrum and Compare the shape of the Curve to refleCtanCe speCtra Of Khowh minerals.
The |low areas on the curve are where partiCular wavelengths of light have been absorbed. The peaks are where light has been reflected.
ScCientists Cah use speCtra Collected from Earth samples ahd the roCcks brought
back by the Apo|l0 astronauts to help them identify the Composition Of greas on
the Moon.

ROCKs are made of several minerals. SCientists combine the speCtra of Khown
miherals to acquire a Curve that fits the plahetary refleCtance speCtrum. Through olivine
this process they determine the amount of each mineral — and the elements that
form that mineral — present in the rock.

A spectrum from a Khown place oh a plahet helps to identify the roCks, minerals,
and elements for that partiCular place. SCientists use speCtra from aCross a
plahet’s surface to map the distribution of these materials without actually
sampling the rocks!
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