
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

HOW DO SCIENTISTS DETERMINE THE COMPOSITION
OF ROCKS THEY CAN’T TOUCH?

SPECTROMETERS IN ACTION AROUND THE MOON

TRY THIS —
Seeing the Invisible 

MEET AEET A P PLANETARYANETARY S SCIENTIST — Dr. Carlé Pieters, Brown UniversityCIENTIST — Dr. Carlé Pieters, Brown University

FURTHER EXPLORATION

SHAR E A STORY

MORE CLASSROOM RESOURCES

ONLINE DISCOVERY

What do you do?     What do you do?     I study the solid, rocky terrestrial bodies — Earth, Mercury, Mars, Venus, and the Moon. I 
decipher the composition and history of planets by looking at their rocks. I start by asking “Where are the different 
types of rocks and how did they get there?” On Earth, the rocks are eroded by wind and water and squished and 
folded into mountains. On other planets (and Earth, too) impactors strike the surface and break up the rocks and 
send them to different places. The next question I ask is “What are the rocks made of?” I use a tool called a 
“spectrometer” to answer this question. The components making up a rock — minerals — reflect light differently. 
Each has its own reflection “fingerprint.” Some minerals reflect more red light and others reflect more blue light.  
But they also reflect wavelengths of light that our eyes cannot see.  Spectrometers detect the light we can see and 
the light that is invisible to us. We use spectrometers to measure the light reflected from the surface of a planet so 
that we can determine what rocks and minerals are there and where they are located.

What have you investigated on the Moon?     What have you investigated on the Moon?     I look at the minerals on the surface of the Moon — but these minerals tell us what's deeper 
inside the Moon!  I investigated Copernicus Crater, a big crater, about 60 miles (93 kilometers) across. There is a mountain in the middle, 
called a central peak, that forms when rocks from deep under the crater rise up after the impactor hits. I discovered that the central 
peak in Copernicus has a lot of olivine, a very pretty green mineral. 

One of our questions is how the olivine in Copernicus Crater got where it is. One possibility is that the olivine comes from deep within the 
Moon, from its middle layer, the mantle.  If the olivine is from the mantle, then the impactor must have dug really deep into the Moon!  
Another possibility is that chambers of magma cooled slowly under the surface of the young Moon, and the olivine separated out, forming 
a pocket of olivine — a pluton — that was excavated by the impactor that formed Copernicus Crater. These two theories offer two very 
different pictures about the structure of the Moon and its history. As we learn more, we will be able to determine which is correct — or 
if there is a different answer. By building this type of understanding of where minerals are and how they got there, we can begin to predict 
where we will find resources. 

Why should we return to the Moon?     Why should we return to the Moon?     The Moon has a huge role in science! Our Moon preserves a record of our early solar system and 
early Earth that has been erased from all the terrestrial planets. Unlike the planets, which continued to have their surfaces modified by 
volcanism and erosion and tectonics, our Moon became geologically quiet early in its history, other than being struck by impactors. By 
studying it we will build our understanding of how planets, like Earth, form and change.

Our planet Earth is limited in resources and in space. We will need to go to other places in the solar system to gather resources and fuel. 
The Moon, because it is so accessible, is a natural part of human exploration and investment in our own future. 

If someone wants to become a scientist, what should they do?     If someone wants to become a scientist, what should they do?     When I was young, I was curious about things — how things happened or 
what things were made of. Sometimes I found that my questions had answers, but many did not and that is what made it interesting to me.  
This is one reason I have always liked math; math beyond arithmetic is just about solving puzzles. Math is a very important tool that helps 
me solve problems and do what I do. 

If someone wants to be a scientist, they should study math and science in school so that they will have the tools to use in science. More 
importantly, they should ask questions, lots of questions — even questions that don't seem to have answers. This is very important because 
then they can design a way to get the answer! There are so many opportunities for young scientists and scientists-to-be around the world 
to help ask and answer interesting questions about the Moon!

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

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.


