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Can plants 
grow on Mars?

 FRIENDS LOVE SPACE?

Pass It On!
ON THE BACK

Mars takes 687 Earth days to make a 
complete orbit around the Sun?

A
s soon as you start to think about life on 
another world, another planet somewhere, 
you have to think about sunlight. Or if it’s 

another star, you’re thinking about other-star light. 
Sunlight is the main energy source for plant and 
animal life on Earth. Maybe it has supported life on 
other planets, too.

In your lifetime, it’s quite possible that one of the 
spacecraft that we send to Mars will help us discover 
evidence of something once alive there. We are 
probably talking about fossils, but nothing like the 
buried bones of Earth’s ancient dinosaurs. Instead, it 
would be rocks formed by microscopic (and Martian) 
sea creatures. Of course, we may fi nd nothing that 
exciting on Mars, but it sure is fun to think about! 

Right now, Mars is cold and dry. And so far, 
our cameras and instruments have shown us 
nothing that looks to be alive. But space scientists 
agree we have to look more closely. When I was 
in school, everyone believed that nothing could 
live on the bottom of the Earth’s ocean, where 
no light penetrates from above. It’s fantastically 
cold, and the weight of the water makes for 
crushing pressures. But since then, with better and 
better submarines (hydrocraft), we have found 
whole ecosystems down there that get energy 
from deep-ocean vents that spew extremely hot 

water amidst the surrounding cold sea. We once 
thought living things there would be cooked or 
crushed to death. The deep-ocean clams, shrimp, 
and red-frilled tubeworms have been there 
for millions of years. We just didn’t or couldn’t 
build the hydrocraft that could go looking until 
a few years ago. So when we think about life on 
other worlds, we have to be open to all kinds of 
possibilities for living things and their environments—
places that might be nothing like our Earth.

MARS: JUST LIKE EARTH, ONLY DIFFERENT

Mars is about 1 (or 1.5) times as far from the 
Sun as we are. Its orbit is a little more egg-shaped 
than ours is. But the spin of Mars makes the 
Martian day almost the same as ours, just 
39 minutes longer than an Earth day. 

Instruments aboard several spacecraft 
helped us prove that Mars used to 
be very wet. With our cameras that 
are aboard spacecraft orbiting 
Mars, we observe patterns that 
form and disappear every Martian 
year. They look just like water 
channels that fi ll with rain and 
snow every year here on Earth. 
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Don’t forget! Report back to us on your fi ndings at planetary.org/kids
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Try This!
What will the 
inverse square 
law tell you about 
these two plants 
and how they will 
grow?

Thank you to the Clarence Foster Stanback Donor Advised Fund of Foundation For The Carolinas for its generous gift to create this publication.

Then, there are certain 
types of minerals that form 
only when there’s water 
around, like gypsum (Jipp-

sum). It’s calcium, sulfur, oxygen, 
and water chemically bonded together. It’s 

exactly the same stuff that the wall-board 
and sheet-rock we use to build houses is made 

of—exactly. It’s quite common here on Earth, 
because our world is so wet. But when we found it 

with the Opportunity rover on Mars, scientists became 
very excited, because they knew we’d found a place on 

another planet that was once wet. 
Keep in mind how hard this exploration is. Sending a 

command, like “go,” “stop,” or “take a picture,” to a Mars 
rover takes a surprising amount of time. At the speed of 
light, it takes more than ten minutes to get there. At regular 
rocket speeds, the same trip takes a spacecraft most of a year. 
And of course on Mars, water is not so easy to fi nd, because 
we haven’t looked closely at very many places. If you took 
pictures of your backyard or city block, you wouldn’t say to 
yourself, “Well, I guess I’ve seen this whole planet.” It’s the 
same with Mars and a few other promising places around 
the Solar System. We have just small snapshots of the scene.

ASTROBIOLOGISTS LIKE YOU
Scientists who think about life elsewhere call themselves 

“astrobiologists.” You can probably tell it’s got the partial 
word “astro,” which comes from the Greek word for star, 
and a “biologist” is someone who studies living things. 
Astrobiologists think about life among the stars and what it 
would take to be a living thing on another world. A scientist 
like you is always trying to understand nature, how it all 
works. Along with that is the idea that we are looking for 
natural laws or effects that are true everywhere in the 
universe. If we learn about the chemistry of rocks here on 
Earth, we are really looking to understand the chemistry 
of everything, rocks and all, everywhere—on Earth, on 
the Moon, on Mars—everywhere. The same is true for the 
chemical processes that drive living things like you, me, 
ancient dinosaurs, and things living on other worlds.

Astrobiologists think up and conduct experiments here 
on Earth to answer questions about what a living thing 
would need and have to do to live elsewhere. Try being an 
astrobiologist yourself. 

AN ASTROBIOLOGICAL IDEA
The Earth is 150,000,000 (150 million) kilometers from the 
Sun (93 million miles). Mars is about 228 million kilometers 
(148 million miles) from the Sun. You can fi gure right away 

WHAT YOU NEED:
Seeds, a lamp, potting soil, 2 small fl owerpots or cups, a table, 2 or 3 
books, a tape measure, and a plastic bag big enough for the books.

• Plant the seeds (I’m kooky for cabbage seeds…) in two separate pots 
or cups.

• Put the books in the plastic bag.
• Place one plant on top of the books and under the light. 
• Measure its distance from the lamp. It might be 15 centimeters 

(6 inches) or so.
• Put the other one on the table or even 

on the fl oor, so that it’s farther away 
from the lamp. If you want to see a 
big difference, place it 10 times as far 
away from the lamp as the fi rst one. 
It might be 150 centimeters (about 5 
feet) away from the lamp.

• Water them now and then.
• Watch them grow for a week or two.

You can measure and see how light 
can affect living things. You’re an 
astrobiologist.
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Mars’ orbit is slightly elliptical, and the planet 
travels just inside the asteroid belt?DID YOU KNOW THAT…

that Mars will receive less light than the Earth does. But, 
how much less?

I’m sure you’ve noticed that when you’re standing close 
to a heater or a fi re, it’s warmer than when you’re standing 
farther away (well, yeah…). But, do you know how much 
warmer? If you’re farther from a light, it’s a little darker 
than when you’re close, but how much darker? The key 
is that the light or heat spreads out on its way from the 
heater or the lamp to you. It spreads out in all directions: 
side to side and up and down. Try reading your Planetary 
Report while you’re one meter (3 feet) from a reading lamp. 
Now, move back another meter, so that you are two meters 
(6 feet) away from the lamp. The light will spread out both 
side to side and up and down. If you think of light traveling 
in beams, the area of any beam, of any size you might 
choose, gets bigger and bigger the farther away you get 
from the source of light. Since the beam is always carrying 
the same amount of light, the farther away you get, the 
dimmer any one spot you observe will be.

THE MATH—YOU CAN DO IT
To fi gure out exactly how much dimmer, we multiply. Then, 
we divide. Think of it this way: We’re moving twice as far 
away. So, we’ll start with number 2. Since it spreads side to 
side as well as up and down, we multiply it 2 times itself.

2 x 2 = 4

Just thinking about it, you know that the light is going to 
get dimmer, because it spreads out. So we take the 4 and 
divide with it.

1 ÷ 4 =  or 0.25, which is the same as 25%

When you’re twice as far away, you get only a quarter 
as much light. Take a look at the illustration. The whole 
amount of light (the 1) gets spread out and divided over 
an area that’s 4 times as big (the 4). Then, after we get 
the area of the squares, we turn it upside down. So, we 
often call this the “inverse square law.” In fact, when we 
multiply a number by itself, we say we “square” it. 2 x 2 is 

often referred to as “2 squared.” And 4 is often called the 

“square” of 2.

Let’s try the dividing squares or inverse square law for 

light on the surface of Mars. If we say to ourselves:

• Mars is 1.5 times as far away from its star (our star, the 

Sun) than we are. 

• That means the light spreads out 1.5 x 1.5 times on its 

way to Mars.

Instead of 2 x 2 = 4, we have (1.5) x (1.5) = 2.25

• The light is 2.25 times more spread out on Mars than 

here. It’s getting dimmer instead of brighter. Using the 

same process as we used before, we divide the whole 

amount of light by the square. We get:

1 ÷ 2.25 = 0.444… , which is the same as 44.4%. 

Look; sunlight on Mars is less than half as bright as 

sunlight on Earth.

In math, we would say the brightness of the star where 

we are is “B” for Brightness. We can add the little numbers 

1 and 2 to represent the fi rst place we measure and the 

second place we measure. And let’s say the distance we are 

from our starting point is “d” for distance. We can write our 

inverse square law like this:

B� =    1    B�
    d²

The bigger d gets, the less Bright the second 

place we measure gets. Try different numbers. Since 

you’re dividing, the only number you can’t use 

is zero. (The brightness would become infi nite, at 

least according to this kind of equation.)

Mars gets less than half as much light as the Earth 

does. So, we fi gure that’s probably enough light for 

things to live, but they might grow less than half as 

fast as things on Earth…maybe. The Curiosity rover will 

land on Mars in August. It has instruments that just 

might detect chemicals left over from ancient microbes. 

A wild discovery may be just around the corner!
often call this the “inverse square law.” In fact, when we 
multiply a number by itself, we say we “square” it. 2 x 2 is 

HAUMEA
A TINY FOOTBALL-SHAPED OBJECT

HAUMEA
Did you know that Haumea’s 

rotational spin is so fast that the moon is stretched 

out into a squashed football shape? (It’s 1,500 

kilometers wide by 500 tall by 1,000 side to side.)

Did you know that it’s much larger 

than the largest asteroid, Ceres?

Did you know that Haumea shares its orbit with many small objects, which are also covered with water ice?

Did you know that 

Haumea has two moons, 

Hi’iaka and Namaka?

Did you know that Haumea and its moons 

are covered with pure water ice, unlike 

any other big Kuiper belt object?

Did you know that scientists think that 

Haumea’s fast spin and its orbital frie
nds 

originated when another big object 

smashed into Haumea?

Did you know that Haumea’s day —one rotation on 

its axis—is only 3 hours and 55 minutes long?

Hi’iaka and Namaka?

Find out more about Haumea at bit.ly/TPS120401



MARS
Get your parents signed up to receive The Planetary Report! 

The whole family  can learn about space science together.DONT FORGET!

THE RED PLANET
Was there a thriving ecosystem on Mars a long time ago?
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West of Valles Marineris lies a 
checkerboard named Noctis Labyrinthus, 
which formed when the Martian crust 
stretched and fractured. As faults opened, 
they released subsurface ice and water, 
causing the ground to collapse.
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“One of our newest benefi ts 
is the special PLANETARY 

SOCIETY KIDS insert in 
each issue of our magazine. 
I want everyone—young 
and old—to know and
         appreciate our place
                   in space!”

BILL NYE, CEO

Pass It On!
Do your friends like science and space stuff as much as you do? 
Make sure you share this pullout section with them, and maybe 
another family can become a member of The Planetary Society! 

By becoming members of The Planetary Society they can do 
more than just witness advances in planetary exploration and 
discovery—they can actually play a role in making them happen, 
just like you do. 

So yes—pass it on—and together we will work to fi nd your place 
in space!
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