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Facts about Mars

According to the current definition, there are eight planets in the Solar System. Four of them, the clos-
est to the Sun, are made of rock and metal, while the others are mostly gas and ice. Mars is the fourth
planet in distance to our star, and the second smallest in size (only Mercury is smaller). Its diameter is
approximately half of the Earth's. Still, Mars is the most Earth-like planet in the Solar System.

© NASA

Its volume is around six times less than that of our planet. Its mass is also much smaller, and the
same happens with its density (3.93 g/cm3, which is still higher than most rocks —telling us that
Mars has some metal in its constitution, probably located in its core).

© NASA
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The acceleration of gravity (and the weight of things) is much smaller than what we feel on the
surface of the Earth: around 38%, a little more than twice what the astronauts experienced on
the Moon.

© NASA

The mean distance from Mars to the Sun is about one and a half that of the Earth. Its orbit is
somewhat eccentric (the elliptical shape is more pronounced, and thus the distance to the Sun
varies more than what happens with the Earth). The size of Mars in the terrestrial sky (only
discernible using a telescope) changes greatly, since the distance between the planets varies
through time. In any case, it is possible to note dark and bright areas on the surface of Mars, and
to become aware of seasonal changes in those areas.

Mars rotates on itself in a period of a little over 24 hours, which is called a sol. Its rotation axis is
inclined in relation to the perpendicular of the orbital plane; this means that there are seasons
on Mars, like on Earth. Their beginning and end depend on the solar longitude of the planet;
each of the four seasons lasts for the time it takes for Mars to complete another 90° of the or-
bit. However, since the orbit is eccentric, the speed of the planet along its path varies markedly
(it is smaller when the planet is farthest from the Sun), and the duration of the seasons is not
equal. The concept of a terrestrial month has no significance on Mars, of course: the year is
much longer, and there is no lunar month; the two small moons of Mars behave very differently
from the Earth’s Moon. There are no total solar eclipses, and only Phobos can produce a shadow
on the surface of Mars, giving rise to something akin to an annular eclipse (that will last for 30
seconds at most). The constellations on the Martian sky are the same we see from the Earth
(the distance between the planets is almost nothing compared with the distances to the stars),
but the Martian ecliptic is different; also, there are currently no bright (north and south) pole
stars on Mars. On the other hand, the Earth and Moon can be seen as two points in the Martian
sky.
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Mars has an atmosphere, but it is a thin one. The normal surface pressure is 160 times less
than the average pressure on the Earth’s surface; on our planet, we would have to go up
40 km in the atmosphere (almost halfway into space!) to experience something similar.
Furthermore, it is almost completely made of CO2 (95%), with minor quantities of nitrogen
and argon. There is weather and wind on Mars; there are clouds, storms, dust devils, dunes
— though the particles that the wind drags and throws into the air are probably limited in
size, and their impact on a human would be negligible (but they would severely impair vi-
sion, of course).

© NASA
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Given that Mars is much farther away from the Sun than the Earth, it receives much less energy form
the star. The greenhouse of Mars is very weak, due to the small quantity of gas in the atmosphere;
thus, surface temperatures are low. They can range between -140°C at the poles to over 30°C at the
height of the southern summer, and close to the ground. The mean temperature of the planetis-63°C.

© NASA

Dust is everywhere on Mars; given its particle size, it will probably adhere to any piece of clothing
or machinery, and it will pose a serious threat to environmental control machinery, and an health
issue to any human base dwellers — breathing it in will surely lead to physical and chemical prob-
lems inside the body.

There is no intrinsic magnetic field on Mars; this means that, contrary to what happens on the
Earth, the Martian core does not currently produce a magnetic field. However, there are some
areas of the surface that have a permanent magnetization, because the rocks in those areas
originated at a time when the planet still had a magnetic field, and this was imprinted in them.
Since there is no magnetic field and no ozone layer in the atmosphere, the surface of Mars is
bombarded with harmful radiation from the Sun and from cosmic sources. The magnetized ar-
eas may turn out to be good spots to install human bases, since this magnetization provides a
measure of protection from radiation. In any case, a human base would require thick walls, or
burial, or the use of materials that can absorb radiation — such as water ice.

Mars is also subject to another type of bombardment: there are many impact craters, and mete-
orites continue to hit the surface with regularity. This is another threat to future colonists that
will require the adoption of protective measures.

There is plenty of water on Mars; however, current environmental conditions prevent it to be
in the liquid state. There are two polar caps that are rich in water ice and dry ice, and that grow
and shrink along the seasons. Furthermore, there are strong clues to the presence of ice under
the topmost layer of soil in mid-latitude regions.
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The surface area of Mars corresponds to that of all the continents of the Earth joined together.
In such a large area, the landscape is varied: there are huge mountains of volcanic origin, a vast
canyon that dwarves the Grand Canyon, extended plains, countless craters, large and small
dune fields. Though Mars is smaller than the Earth, this does not translate into a small-scale
topography. There is a marked difference between the southern (rugged, heavily cratered, and
with a higher mean “altitude”) and the northern (low, smooth) hemispheres. The volcanoes are
mostly concentrated on an area called the Tharsis bulge, sitting on the equator of the planet.
There are no “exotic” rocks on Mars: their chemical and mineralogical building blocks are the
same as on Earth. Basaltic rocks make up most of the Martian surface, but there are many out-
crops of sedimentary rocks, testifying to the workings of erosional and depositional processes
and agents (such as water, ice and wind). However, what is missing is a rock that constitutes a
major part of the continental crust on Earth: granite. This points to the absence of a cycle of
melting and reworking of basaltic rocks. There are also no features that could indicate the ex-
istence of plate tectonics on Mars.

© NASA
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Mean radius 3390 km 6371
Volume 0.163 x 10" km?3 1.083 x 10"?
Mass 0.642 x 10% kg 5.972 x 10%
Density 3.93 g/cm? 5.514
Gravity 3.7 m/s? 9.8
_ 1.52 AU 1
Mean distance to the Sun
227.9 x 10¢ km 149.6 x 10°
Max distance to the Sun 1.67 AU 1.02
Min distance to the Sun 1.38 AU 0.98
Eccentricity 0.09 0.02
) ) 687 days 365.25
Orbital period
668.6 sols
Rotation period 24.37.22 h.min.sec 23.56.04
Axial tilt 25.19 ° 23.4
96 CO, 0.04 CO,
_ . 19N 78N
Atmospheric composition %
1.9 Ar 0.93 Ar
0.150 210
Surface pressure 0.64 kPa 101.3
-63 °C 15
Mean surface temperature
210 K 288
2
1
Satellites Phobos
Moon
Deimos
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Often visible as a reddish
light in Earth’s sky, Mars
captured the imaginations
of those who dream of
space travel. The
planet’s thin atmo-
sphere is hostile to
human life, but Mars
has many interesting
geological features
similar to those on
Earth, such as volca-
noes and canyons.

Inside Planet MARS —

THIN ATMOSPHERE
95.32% carbon dioxide, 2.7%
nitregen, 1.6% argon, 0.13%
oxygen, 0.08% carbon monoxide

LIQUID

GRAVITY A~
0.38 OF
EARTH SURFACE CONDITIONS IRON-
AIR PRESSURE: 0.7% of Earth  SULPHUR

EARTH MARS

MANTLE POSSIBLE
SOLID
INNER

AVERAGE TEMPERATURE: CORE CRUST CORE
-67°F (-55°C) —

10t 26.3ft Martian sunset photographed by the Spirit Mars, 4,222 mi (6,794 km} in diameter,
dunk dunk rover at Gusev crater in 2005 is slightly over half the size of Earth

SOURCE: ARGONNE NATIONAL LABORATORY, NASA, HSTSCI KARL TATE, SPACE.com



Activities

1. Earth and Mars / Solar system / Space
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Overview

Studentsrepresentthe orbital paths of Earth and Mars through dramatic group demonstrations.
Make scale models of the planets. Make a model Solar System.

(performing arts/ visual arts)

Objectives

Students will:

Consider the relationships of the planets as they move around the Sun. Consider expenditure of
time/fuel for payload in space travel. Develop awareness of what actually happens on minimum
fuel orbits. Plan their dramatic demonstrations. Use music, props, and choreography. See how
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the planets compare in size. Learn about the organization and scale of the solar system. Enjoy
and be able to challenges requiring them to apply knowledge in nonroutine ways. Communicate
and incorporate multiple points of view to meet group goals.

Tools

Online exploration / Lithographs / Graphic Organizers / Q&A / Fast Facts / Myths vs realities /
the news / video

2. Creation of a Mars journal

Overview

Students understand the planet Mars and create a Mars Journal. (language arts/ visual arts)
Objectives

Students will:

Observe andinterpret unfamiliarimages. Use ajournal to record and organize ideas. Ask questions
to understand something new. Share their impressions and questions, giving the teacher a sense
of the students’ particularinterests, misconceptions, and general understanding of Mars, the solar
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system, and space exploration. Create a Mars Journal that they will continue to use throughout the
Mars activities. Enjoy and be able to challenges requiring them to apply knowledge in non-routine
ways. Understand key principles and relationships within a content area and organize information
in a conceptual framework. Learn, remember and recall facts relevant to an area. Know and be
able to use the language specific to a content area. Apply facts to real word situations. Be familiar
with and be able to use effectively the tools and techniques specific to a content area. Evaluate,
integrate and critically analyze multiple sources of information. Communicate concepts to others
in written presentations. Structure information and data in a meaningful way.

Tools
Online exploration / Lithographs / Graphic Organizers / Q&A / Fast Facts / Myths vs realities / the news

3. Find Mars in the night sky

Overview

When ancient astronomers noticed that Mars moved slightly from one night to the next, they
considered it a special “star.” If the timing is right, students will be able to see Mars in the night-
time sky.

Objectives

Students will:

Observe Mars over a few weeks. Notice that it moves. Know where and when to look for Mars.
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