
Lunar soils in 
permanently dark 
regions near the
pole contain 
hydrogen and may 
contain water ice.

Robots mine lunar
soil to extract oxygen, 
titanium, aluminum, 
and other elements 
used for buildings
and life support.

Solar panels on 
robots, transports, 
and outposts 
provide power.

WHY GO To THE MOON?

Explore! To the Moon and Beyond with the Lunar Reconnaissance Orbiter —
http://www.lpi.usra.edu/education/explore/LRO/

Lunar Camp Teacher Resources — 
http://lunar-camp.com/resources/index.html

Return to the Moon —
http://www.challenger.org/teachers/lessons/returnmoon.cfm

http://www.nasa.gov/mission_pages/exploration/main/index.html 

http://www.nasa.gov/directorates/esmd/home/index.html

http://moon.msfc.nasa.gov/

http://www.planet-llc.com/pages/store/simulant.htm

http://www.patrawlings.com/default.cfm

Why do YOU think we should journey to the Moon and beyond?

BE PART OF THE JOURNEY!

What do you do?     

How did you get to be doing what you are doing?     

What is the greatest engineering challenge about putting an outpost on the Moon?     — —

Why should we return to the Moon?

If someone wants to be an engineer, what should they do?     

http://learners.gsfc.nasa.gov/mediaviewer/LRO/

CHALLENGES TO LUNAR EXPLORERS

LUNAR RESOURCES

TRYRY T THISHIS — — What’s NeededWhat’s Needed
Image of the South Pole of the Moon
(example: http://www.lpi.usra.edu/publications/slidesets/clem2nd/slide_29.html)

For each group of 3 to 4 students
        Ball of light-colored clay (at least 6 inches in diameter) 
        13 toothpicks
        Work light or other lamp (75 watt or greater bulb)

MEET A MISSION ENGINEER — Ms. Cathy Peddie,
                                                             NASA Goddard Space Flight Center

FURTHER EXPLORATION MORE CLASSROOM RESOURCES

ONLINE DISCOVERY

CREATE A LUNAR OUTPOST

front sixth- to ninth-grade students
back educators

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

 

ABOUT THIS POSTER

       What buildings are needed for the astronauts?          How does the habitat get power?          What science occurs at the outpost?

              How do the astronauts arrive at the outpost?          How do they move across the lunar surface? 

      How are the astronauts protected from radiation and temperature extremes? 

              Where is equipment maintained and stored?        

      How is air generated for the astronauts to breathe?          

              Where do they get their food? 

      Where do the astronauts get medical treatment?

              How do they communicate with each other and Earth? 

      What do the astronauts do for exercise, relaxation, and fun? 

             What kind of jobs will people need to do at the outpost?

Water Ice, Maybe.   Hydrogen, Yes!

Regolith Revisited

Got Sun?

Other Energy Sources

What’s for Dinner?

Reduce, Reuse, Recycle

Picture It

Home on the Moon:  Living on a Space Frontier

Return to the Moon

ADDITIONAL READING

Ice at the Poles!Ice at the Poles!
Students explore why the lunar poles Students explore why the lunar poles 
may contain concentrations of ice.may contain concentrations of ice.

Getting StartedGetting Started
The students should have an understanding of what causes day and night. While focused on 
examining why deep polar craters on the Moon are in permanent shadow, the activity can be used 
to explore causes of day and night and seasons on Earth and other planetary bodies.  

What to DoWhat to Do
 ) Provide the students with the clay balls, toothpicks, and lamps. The clay ball represents the 

Moon and the lamp represents the Sun. Have the groups insert one toothpick halfway into 
the north pole and one toothpick halfway into the south pole of their clay Moon so that the 
toothpicks are perpendicular to the surface.  

 ) Invite the students to experiment with creating day and night on the lunar surface using the 
lamp and ball. Explain that the Moon spins more slowly on its axis than Earth. The lunar day 
and the lunar night each are about the length of 14 Earth days. Because the Moon has no atmosphere to moderate surface temperatures, the 
Moon’s surface that is in sunlight is very hot (average of 225°F/107°C), and the surface that is in darkness is very cold (average of –243°F/–153°C). 

  Explain to the students that the Moon’s axis is tilted only 1.5 degrees; this is much smaller than Earth’s axial tilt of 23.5 degrees. Ask the 
students where the Sun’s light most directly strikes the Moon’s surface. 

 ) Invite the students to add the rest of their toothpicks in a line stretching from the north to the south lunar pole. The toothpicks should be 
placed equal distances apart, perpendicular to the surface with one at the equator of their clay Moon. Have the students illuminate their 
Moon from two to three feet away so that the center of the beam of light is aimed at the Moon’s equator.  

  What do the students observe about the shadows cast by the toothpicks?  What do the students observe about the shadows cast by the toothpicks?     The toothpick at the equator has no shadow. The toothpicks 
increasingly distant from the equator have increasingly longer shadows. The Sun’s light — and energy — is striking most directly at the equator.  

  Are there any areas on the lunar surface that are shielded permanently from the Sun?  Are there any areas on the lunar surface that are shielded permanently from the Sun?     No. Even at the low levels of incident sunlight, the 
polar regions receive some light as the Moon rotates.

  Invite the students to examine images of the cratered lunar surface. Have them crater their clay moons by poking holes in the surface, includ-
ing several half-inch-deep craters in the polar regions (the depth of cratering is greatly exaggerated in this model compared to actual crater 
depths on the Moon).     When they illuminate their clay Moon as they did earlier, what do they observe about the light in the cratered regions?When they illuminate their clay Moon as they did earlier, what do they observe about the light in the cratered regions?     
Craters across much of the surface are illuminated by the light, but the bottoms of craters at the poles stay dark all the time. 

Wrapping UpWrapping Up
What do the student’s observations suggest about temperatures in these permanently shaded craters?What do the student’s observations suggest about temperatures in these permanently shaded craters?     Because the bottoms of these craters are 
permanently dark, the temperatures are below freezing all the time.     Comets are made, in part, of water ice; if comets delivered ice to the Moon, Comets are made, in part, of water ice; if comets delivered ice to the Moon, 
where might temperatures be permanently cold to preserve the ice?where might temperatures be permanently cold to preserve the ice?     The craters of the polar regions that are in permanent shadow are cold enough 
to preserve the ice.

Outposts are built 
partially under-
ground to protect 
astronauts from 
space radiation.


