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What is a space colony?

Some people believe that our
destiny is to build colonies on
other planets. Science fiction
writers have looked forward
to this future, envisioning fast
spaceships that explore far-off
star systems.
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The closest we've come to"building B . }
a space colony is the creation of the e
International Space Station, which has

been orbiting Earth since 1998.Though

still under construction, the International

Space Station currently has the capacity

to sustain a crew of three people.

P

1. Is building a space colony a top priority for
NASA? Explain. (making inferences, scanning)
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Robots in Space

Robotic probes are exploring our solar system. R | SLIDE 2
These robots may pave the way for human . :
exploration.

Exploring Mars
The exploration of Mars has been an important
part of space missions since the 1960s. In 2003,

NASA sent a pair of twin rovers to Mars as part
of the Mars Exploration Rover Mission. One
significant discovery from this mission was the
collection of evidence that liquid water was
once present on Mars.

?‘\ ojourner N P S %
eXplores the surface of Mars. 4 y
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Robots in Space

Exploring Jupiter
In 1995, Galileo was the first spacecraft to
maintain an orbit around Jupiter.

Exploring Saturn ?“\
The Cassini spacecraft ente rbit
i onto

in 2004. Cassini a
surface of !@ 0 g

10 il ro eﬁl
o@o’m

@ ns mission to send the first spacecraft
visit Pluto and its moon, Charon. A small
probe is expected to reach Pluto in 2015.

rocess of beginning the New

2. Why do you think people want to
explore space? (making inferences)
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\\ Neptune

Uranus

Comets are balls of frozen gases,
dust, ice, and rock that orbit the sun.
Comets evaporate as they near the
sun, forming long tails of gas and dust.

\>\ —
\\\\
Asterolds re roc
dred |Ies Wi ut
Mars ple of mil st
\ sunina wee Jupiter. In our solar system, a family of nine planets orbit,
or move around, the sun. In turn, smaller objects,

called satellites or moons, orbit the planets.

/Qg \

\ 1. How does a planet’s distance from the sun affect

\ the possibility that the planet will one day host a
lluskation by Henry il \ space colony? (connecting)
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Space Concepts

Mass
Mass is the amount of matter in an object, whether it is spread out in a gas or
densely packed in rock.

Gravity

Gravity is a force that pulls any two objects in the universe toward one another.
The more mass an object has, the stronger it pulls on other objects. The sun, the
most massive object in our solar system, forever pulls on the planets, keeping
them in orbit arcund it. Our planet puils on you, keeping your feet on the ground
and giving you weight. You actually pull back on Earth, but because you are so
smali there is no noticeable effect on the planet.

4 Year
The length of a year is the time it takes Earth to travel once around the sun.

2. What force keeps your feet on the
ground? (scanning)
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Mercury Venus Earth Mars

What are the inner planets?

We are in a neighborhood of the solar system
called the inner planets—Mercury, Venus,
Earth, and Mars. The inner planets are made
mostly of rock. Their surfaces, however, vary

greatly. Mercury is scarred by craters. Ven \0
is shrouded in thick clouds of acid. ?f“‘
largest of the inner planets @the

Mars, smaller tha rther “\)
sun’s war m and ?

Jupiter
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Neptune




Mercury

Distance from Sun: 36 million miles
(58 million km)

Travel Time from Earth:

107 Earth days

Surface Temperature: 0
Day: 800°F (427°c h“
Night: -3
bits Sﬁ days 0"
N] kness 6 “
ha

Earth da
Mass: 0. 055
Gravity:
0.376 times that of Earth
Water: Possible ice in
polar regions
Atmosphere: Very thin
Satellites: 0

of Earth
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Venus
Distance fr
(108 @

Orbits Sun in:

224 Earth days

17 hours

Daylight/Darkness Cycle:

116 Earth days 18 hours

Mass: 0.814 times that of Earth
Gravity: 0.903 times that of Earth
Water: None

Atmosphere: Very thick carbon dioxide
gas with clouds of acid
Satellites: 0

1. Why is Mercury warmer than Venus?
(making inferences)
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Distance from Sun: i a m Sun:
93 million miles (149.6 million km) § @ iles (227.9 million km)

Surface Temperature: Trav e from Earth: aveI Time from Earth:

59°F (15°C) “ @ 255 Earth days

Orbits Sun in: ace Tem Surface Temperature: —81°F (—63°C)
365 Earth days * Orbits Sun in: 687 Earth days

6 hours 0 “3 °F (-160°C) Daylight/Darkness Cycle:

Dayll ' Earth in: 27 Earth days 8 hours 24 Earth hours
0 Daylight/Darkness Cycle: 39 minutes
imes that of Earth 29 Earth days 13 hours ‘ Mass: 0.108 times that of Earth

rawty 1 times that of Earth Mass: 0.012 times that of Earth Gravity: 0.380 times that of Earth
Water: Abundant liquid water Gravity: 0.165 times that Water: Possible underground lakes and
on surface of Earth frost mixed with dirt; ice in polar regions
Atmosphere: Water: Possible ice in Atmosphere: Thin; mostly carbon
Mostly nitrogen and oxygen polar regions dioxide gas

Satellites: 1 (the Moon) Atmosphere: None Satellites: 2

2. In what ways is Mars different from Earth?
(comparing and contrasting)
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What are the outer planets? P

There are four outer planets. Four of the outer
planets—Jupiter, Saturn, Uranus, and Neptune—are
many times larger than Earth and have no solid

surfaces. They are massive balls of gas held to
by gravity. In 2006, the International i‘ st??)‘\i

Union defined Pluto as a “dwar

Planet Sizes

RS

Moon

e o

Mercury Venus Earth Mars Jupiter Saturn Uranus Neptune




Jupiter

Distance from Sun:
483.6 million miles (778.4 million km)
Travel Time from Earth:
2 Earth years 9 months
Average Temperature:
—-243°F (-153°()
Orbits Sun in art hk
10m %
ayll arkness Cyc

rth hou
Mass: 317. fEarth
Gravity: 2.34 times that of Earth

Water: Inaccessible water ice and
droplets in lower atmosphere
Atmosphere: Very thick; hydrogen,
helium, and

other chemicals

Satellites: 16

Rings: Dust and gas
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Saturn

Dlstance fro

. 1 b illion k
rom Ear
years
A‘ﬁ
Sun in: 29 Earth years

6 months

Daylight/Darkness Cycle:

10 Earth hours 26 minutes

Mass: 95.2 times that of Earth
Gravity: 1.16 times that of Earth
Water: Inaccessible water ice and
droplets in lower atmosphere
Atmosphere: Very thick; hydrogen,
helium, and

other chemicals

Satellites: 22

Rings: Small chucks of water ice



Uranus

Distance from Sun:

1.8 billion miles (2.9 billion km)
Travel Time from Earth:

15 Earth years 10 months
Average Temperature:

Dayllght/

—323°F (-197°C) .
Orbits Sun in: EEF ears h
|nutes 0
48 time h
rawty 1.15 tim rth

Water: Inaccessibl
and ammonia
Atmosphere: Very thick; hydrogen,
helium, and other chemicals
Satellites: 15

Rings: Dark boulders and dust

ayer of water
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Neptune

Distance fr

QV illion km
from Eart
arth yea “

its Sun in: 164 Earth years
9 months
Daylight/Darkness Cycle:
16 Earth hours 2 minutes
Mass: 17.2 times that of Earth
Gravity: 1.19 times that of Earth
Water: Inaccessible layer of water,
ammonia, and methane
Atmosphere: Very thick; hydrogen,
helium, and
other chemicals
Satellites: 8
Rings: Particles and dust



Pluto—The Dwarf Planet

Distance from Sun:

3.7 billion miles (5.9 billion km)
Travel Time from Earth:

45 Earth years

Surface Temperature:
—419°F (-233°C)

Orbits Sun in: 247 Earth years
8 months

Daylight/Darkness Cycle:

6 Earth days 9 hours
Mass \
that of Eart

ate P055|ble water frost on surface o
Charon, its moon
Atmosphere: Very thin;
methane and nitrogen
Satellites: 1
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Other Planets? “\\e

In 2005, astronomers dlscovered anohje

Pluto more than 9 billion % sun. The
‘2003 UB313,” may

object, given the

te
one day be Mter in the solar

Ver ave found evidence that

ere Cts like 2003 UB313 in our solar

ﬁne scientists believe these objects, which
very similar to Pluto, are not large enough or
complex enough to be called planets.

1. How do the outer planets differ from the inner
planets? (comparing and contrasting)

2. How do new discoveries change what we know
about our solar system? (making inferences)
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What do we know about
space travel?

IHG?O S e Earth’s gravity,
ships ne avel very

fast iles per second.
al@o id Rocket Boosters

that lift the Space Shuttle into orbit

generate 5.3 million pounds of

thrust, which is enough energy to G
power 400,000 cars. So spaceships : 8
are made as light as possible.
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Once a spa@eship passes beyond
Eemth's atmesSphere, it enters airless
space. No persson could survive in
space forumeresthan a few seconds
withowt#*a space suit or spaceship,
‘which must carry enough air, water,
and food to keep its explorers alive.
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A History of Space Exploration

\
The 1950s marked th gi g,of the space

age. In 1957 @nion launched
Sputnd :“t artificial satellite. In 1969,
t States @ﬂstory when the
ollo 1 iSS1 ccessfully landed two
?aﬂ@ the Moon.

In 1961, Yuri Gagarin
boarded the Soviet
| - | spacecraft Vostok One and
g became the first human to
‘ : travel into space.

2. What might be one thing NASA learned from the
Apollo missions? (making inferences, connecting)

Courtesy of Errabee under the Creative Commons
Attribution-Share Alike 2.5 Generic license.
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In the future, how might people

travel to another planet?

SLIDE 1

To establish a space colony on another planet, o
. . Bathroom, which includes a
a huge amount of equipment and supplies

water recycling system.To
would be needed. How would people transport make the ship lighter, ‘e

such heavy cargo? water is rec
du 'ngﬁ

Bedrooms

Kitchen and lounge
Spaceships of the Future

Science lab

Exercise room

1. Why is it unlikely that a space colony
crew would carry all their equipment
Aerobrake protects the Shlp as it and supplies on one spaceship?
travels through a planet’s atmosphere. . . . .
(main idea/supporting details)

lllustration by Henry Hill
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Thefifst Peopleiwho go to another Planetimight use a small
spaceship with enough fuel and supplieS for a one-way journey.
Robotic cargo ships will provide them with supplies for their stay
on the planet surface and for the trip home.

As a training exercise, a NASA plane flies to a high altitude
and falls freely, creating a weightless environment.



The Risks of Space Travel

Radiation

Earth’s atmosphere shields us from

harmful cancer-causing radiation that

travels through space. Some of the

radiation comes from the sun. Other

radiation, called cosmic rays, comes from w

beyond our solar system. Spaces
be designed to shleld astronau
most of the sun’s r wsm C —‘
rays are no Yrs Durmg @
Q h‘ astr @
?g&s to some radi m t only
e

nough to slightly increase their risks of
developing cancer.
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Zero Gravity

\e\N

During a Journey to_an o
astronauts og around in zero
experience with space

e k t long periods of
h e “ﬁﬁ: muscles and bones
0 slow down the weakening

cess astronauts will need to exercise
about two hours each day. Another
solution to the problem of weightlessness
would be to spin the spaceship as it travels
through space. This action would create
artificial gravity on board.

2. What do you think might be the

greatest danger to someone traveling
to another planet? (main idea/supporting
details, connecting)
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How might a space colony be buiit?

If you were one of the first maP 0 anqQt e
planet, you would p - ay for . One
O create a

of your goal uld be?
self- 1 €, or x“& elter, that may one day
@ pone-a colo 0‘{
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Brick Buildings
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A simple and effective building
material on another planet
might be bricks. As on Earth,
soil, water, and heat are all
that would be needed to make
bricks. The structures could be
filled with breathable Earth-

like air. A layer of dirt would
help maintain a comfortable
temperature inside the brick
buildings. The dirt also
strengthens the buildings and
shields them from radiation.

Courtesy of Soare under the Free Documentation License
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Transportation

|

Apollo astronauts
drove lightweight cars,
or rovers, when they

explored the Moon.
Vehicles will be important
tools for future explorers.

What are the challenges to human survival on
another planet? (main idea/supporting details)
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How might useful resources be | o
found on another planet? i SLIDE 1

What would people living on another -«
planet need to survive? People in a space ; '
colony would need to find ways to grow

their own food, generate electricity,
and create important materials such as
metals and plastics.

The surface of Mars



‘-‘-:--: ‘ + Oven heats soil to about 500°C.
Dump truck loads soil &
onto a conveyor belt.

.

-~

Water in soil boils, turning into vapor. Water
vapor rises into a condenser, where it turns
into liquid.

j._i'i.-".:': Liquid water is stored in
| supply tank. St

Illustration by Henry Hill
> MR

L
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The steam becomes liquid water.

SLIDE 3

Power Plant

?ﬁ: ‘ ‘.- urces of power on
nother lg will probably be

The hot water turns to @ plants imported from

steam, which is used )\ \\ > Later, local sources of power,

e, " : such as sunlight or wind, might be

' used to generate electricity. If hot

underwater lakes exist on a planet,

settlements could be built over

- . i - them. These lakes could be tapped
up to the surface. to create electricity with a technique

already used here on Earth.

\
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The first step in terraforming ﬂkw

- to make the planet’s su faﬁ@ . Huge

- mirrors might eﬁeﬁo it around Mars.

The mir?'((lx ect sunlight onto the

' @ ting it u ce Mars is warmed
nd w ss its surface, the

@ W Terraforming Mars

next be to add oxygen and
?@ . Bacteria and plants that are able

to change sunlight and carbon dioxide to

oxygen could be added to the planet. After

several hundred years, people might be able
to breathe on Mars without an oxygen mask.

This astronaut is collecting moon rocks to bring
back to Earth. People on a future Moon base

could use the chemicals inside of Moon rocks X _ ) )
to make breathable oxygen and aluminum, a own breathable air? (main idea/supporting details)

1. How might people on a space colony make their

strong, light metal. 2. What might be some of the challenges to

terraforming Mars? (making inferences, scanning)




: .,7/%",

SET9

What is a constitution? During the Revolutionary War,

the thirteen states formed a | - SLIDE 1
weak central government under  J§ :
A constitution is a written document that the Articles of Confederation.

states the basic principles and laws of a nation, The structure of the federal

a state, or a group of people. government was defined
and strengthened when the

Constitution of the United States
took effect in 1789.

/ 1. What might happen if a nation did
not have a constitution? (connecting)
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Limited and Unlimited Governments

Governments can be divided into two
categories: limited and unlimited. A limited
government is a constitutional government. In
contrast, an unlimited government has all the
power to control what happens in a country.
One of the first attempts to set limits on an The Magna Carta
unlimited government was the R i T e document
Magna Carta. Under the Magna df;f 0 » «‘ e e

32 \w\'«'ua }(‘Lu-m‘......m e

ish ki e iy -
Carta, English kings were, for § e R N

el yoenc e 13

the first time, required to follow | s il e = : ;am
2, e o 2 X 3 * >
the rule of law.
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. 2. Should a space colony ever be governed by a
limited government? Explain. (making inferences)





