
WHAT IS ELECT R OMAGNETIC RADIATION?

The Electromagnetic Spectrum — http://imagine.gsfc.nasa.gov/docs/science/
know_l1/emspectrum.html     

Moon Mineralogy Mapper Education Website — http://m3.cofc.edu/     

Active Astronomy — http://www.sofia.usra.edu/Edu/materials/
activeAstronomy/activeAstronomy.html     

Cool Cosmos — http://coolcosmos.ipac.caltech.edu/     

ALTA II Reflectance Spectrometer for the Classroom — 
http://www.vernier.com/labequipment/altaspectrometer.html     

Rock Around the World — http://ratw.asu.edu/     

http://moonmineralogymapper.jpl.nasa.gov/

http://lunar.gsfc.nasa.gov/

http://nssdc.gsfc.nasa.gov/planetary/clementine.html

Our eyes are pretty good reflectance spectrometers for measuring the visible light portion of the electromagnetic spectrum. However, 
some things that are very different, such as coal and basalt, look the same to us — both are black rocks. How can we tell them apart if we 
cannot touch and analyze them? Special instruments, spectrometers, detect wavelengths of electromagnetic radiation beyond what our 
eyes detect. This additional information helps distinguish different materials.
Spectrometers onboard spacecraft collect spectral data reflected from the surfaces of planets or moons. Scientists compare the 
“mystery” planetary spectra with reflectance spectra collected in the laboratory from known materials to decipher what rocks, minerals, 
and elements are on the planet’s surface.
The minerals that make up rocks have defined chemical compositions and rigid atomic structures. When sunlight strikes the rock’s 
surface, the composition and atomic structure of the different minerals control the wavelengths they absorb or reflect. Because each 
mineral absorbs and reflects electromagnetic radiation at unique wavelengths, each mineral has a characteristic spectral “fingerprint” or 
reflectance spectrum.  
Detectors in a spectrometer measure specific, narrow ranges of wavelengths reflected from a surface. Each detector measures a 
different portion of the spectrum. One detector may measure the amount of reflection of wavelengths of visible red light between 630 to 
650 nanometers from a particular place on a planet’s surface, while another may measure the amount of reflection of infrared 
wavelengths between 900 and 1000 nanometers from that same place. For any location, scientists can construct a spectrum by plotting the 
brightness — how much radiation was reflected from the surface — for each of the ranges of wavelengths. 
Scientists examine this planetary reflectance spectrum and compare the shape of the curve to reflectance spectra of known minerals.  
The low areas on the curve are where particular wavelengths of light have been absorbed. The peaks are where light has been reflected. 
Scientists can use spectra collected from Earth samples and the rocks brought 
back by the Apollo astronauts to help them identify the composition of areas on 
the Moon.
Rocks are made of several minerals. Scientists combine the spectra of known 
minerals to acquire a curve that fits the planetary reflectance spectrum. Through 
this process they determine the amount of each mineral — and the elements that 
form that mineral — present in the rock.   
A spectrum from a known place on a planet helps to identify the rocks, minerals, 
and elements for that particular place. Scientists use spectra from across a 
planet’s surface to map the distribution of these materials without actually 
sampling the rocks!
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SPECTROMETERS IN ACTION AROUND THE MOON

TRY THIS —
Seeing the Invisible 

MEET A PLANETARY SCIENTIST — Dr. Carlé Pieters, Brown University

FURTHER EXPLORATION

SHAR E A STORY

MORE CLASSROOM RESOURCES

ONLINE DISCOVERY

What do you do?     

What have you investigated on the Moon?     

Why should we return to the Moon?     

If someone wants to become a scientist, what should they do?     WHAT IS REFLECTANCE SPECTROSCOPY?

reflected

EXPLOR ATION TIMELINE

Galileo

Clementine Mission 

Lunar Prospector 

SMART-1

Kaguya 
Chang’e-1

Chandrayaan-1 

Lunar Reconnaissance Orbiter 

Lunar Crater Observation and Sensing Satellite

Four and a half aeons ago
     a dark, dusty, cloud deformed.
Sun became star; Earth became large,
     and Moon, a new world, was born.

poster front sixth- to ninth-grade students,
poster back educators

http://www.lpi.usra.edu/education/moon_poster.shtml

 

ABOUT THIS POSTER

This graph shows reflectance spectra of several minerals common on Earth and the Moon, 
and a lunar basalt. The spectral fingerprint of the basalt is a result of combining different 

amounts of the mineral spectra. Its shape is similar to the shape of the pyroxene spectrum, 
indicating that the basalt contains a large amount of pyroxene. The basalt also contains 

plagioclase, and minor amounts of olivine and ilmenite. Ilmenite, a dark mineral, has a low 
reflectance; when light strikes this mineral most is absorbed and little is reflected. The 

presence of ilmenite in basalt contributes to the low reflectance of basalt.

The New Moon

Planetary Science Research Discoveries

http://www.psrd.hawaii.edu/Archive/Archive-Moon.html

Alien Vision: Exploring the Electromagnetic Spectrum with Imaging Technology

ADDITIONAL READING

What’s Needed
Audio Photocell Detector

Getting Started

What to Do
What happens when light passes through a prism?     How does a rainbow form?   

Do the other students think the marks are  in the “right” place?   If not, why not?

Which colors or wavelengths of 
light can the photocell detect?    Are there any visible colors that it cannot detect?   
What happens to the detector when it is moved beyond the red light?  Can it still detect light?     What type of light could that be?   

Wrapping Up
 

Are there parts of the spectrum we cannot see?  

In what way could looking at objects with different parts of the electromagnetic spectrum — those invisible to the human eye — provide useful information?

Students observe the colors of the visible 
spectrum and detect invisible infrared 
electromagnetic radiation.


