
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/

CHALLENGESHALLENGES T TO L LUNARUNAR E EXPLOXPLORERSERS

LUNAR RESOURCES

TRY THIS — What’s Needed

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?

The Moon is very different from Earth! Understanding the lunar environment and its hazards, combined with innovative engineering 
and technology, will prepare the way for future astronauts to live and work there.

Imagine working on the nearside of the Moon — the side facing Earth. Due to the lack of atmosphere, the sky is black, even during 
the day when the Sun shines. The distant Earth in the sky appears smaller than a quarter held at arm's length. The Moon’s day is 
29.5 Earth-days long. On much of the Moon's surface daylight lasts a little over 14 Earth days, followed by 14 days of darkness. The 
long-term impact of living in remote, small communities with prolonged light and darkness is unknown, so NASA is learning more by 
studying people living in remote communities near Earth’s poles. 

The Moon’s poles have areas of permanent light and permanent darkness. Because the Moon’s axis of spin is tilted at a very small 
1.5 degrees to its orbit around the Sun, sunlight reaches the north and south polar regions at low angles of incidence. Explorers at the 
Moon’s poles will see a Sun that stays near the horizon. Deep craters at the poles never receive sunlight. They are permanently 
shadowed and permanently cold! In contrast, elevated polar regions, such as crater rims, receive light for extended periods, making 
them valuable locations for solar energy to power polar bases.

Without an atmosphere to temper the differences, the lunar surface is either very hot or very cold. Average temperatures range from 
225°F (107°c) in sunlight to –243°F (–153°C) in the dark. Astronauts will need protection from these extremes through suits and shelters. 
Equipment will also need to be sheltered and shaded as it operates best at a consistent, typically cold, temperature. 

The Moon’s gravity is approximately one-sixth of Earth’s, so objects weigh one-sixth of their Earth weight. Building materials and 
structures will bear less weight than on Earth. While lunar Olympians will leap higher and throw farther, the reduced gravity can have 
a negative effect on human bodies. Well-designed for Earth, our sturdy bones and strong muscles are not necessary in the lower lunar 
gravity, and they begin to deteriorate, putting astronauts at risk for broken bones and weak muscles when they are back on Earth.

On Earth, our magnetosphere and atmosphere protect us from much of the dangerous incoming solar and cosmic radiation — 
very-high-energy radiation that can cause damage to living tissue and DNA. The Moon has no magnetosphere or atmosphere. Travelers 
must provide their own protection from dangerous space radiation. Solar flares can be detected and warnings sent to outposts to 
ensure astronauts are protected during these events. NASA’s medical researchers and engineers are investigating the effects of 
radiation on the human body and different types of protective materials for suits, stations, and spacecraft.

The Moon is a very dry place! No liquid water exists on its surface, so water will have to be transported or produced on location on 
the Moon. However, this valuable commodity may exist — in frozen form — in permanently shadowed craters near the lunar poles.

Billions of years of asteroid and comet impacts — still ongoing — have pulverized the surface of the Moon, leaving behind a layer of 
“soil” — regolith — that can reach up to 50 feet (15 meters) in thickness. About half of the regolith is made of dust-sized particles. 
Lunar “dust” poses a significant challenge as it can become engrained in delicate equipment such as astronaut life-support systems, 
computers, and rover instruments. NASA currently is working to understand the properties of lunar dust, the effects of long-term 
exposure on humans, and ways to minimize its effects.

In facing these challenges on the Moon, we will learn how to live off the land, advancing our use of available resources, as we start 
the next chapter in human exploration of the solar system. The Moon is our testing ground for engineering approaches and new 
technologies, allowing us to build and sustain living and working environments beyond Earth.

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

Getting Started

What to Do
 

  What do the students observe about the shadows cast by the toothpicks?

  Are there any areas on the lunar surface that are shielded permanently from the Sun?

When they illuminate their clay Moon as they did earlier, what do they observe about the light in the cratered regions?

Wrapping Up
What do the student’s observations suggest about temperatures in these permanently shaded craters?

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?

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


