
 

Astrobiology
is anyone out there?

What is astrobiology?
Astrobiology is the study of life in outer space. The field of astrobiology looks for conditions 
necessary for life, like liquid water, a good temperature, or the presence of oxygen. To date, there 
is no definitive proof that life does or has in past times existed beyond Earth, but it is important to 
realize that this is still an open question. Everything we know about life comes from studying our 
own planet, so the current strategy is to study the life that exists here to find out more about 
where and how to look for life beyond our own system. Recent discoveries about life forms in 
extreme environments and about our solar system have renewed scientists' interest in looking for 
life elsewhere. 

How do we know if something is alive?

What does life need to survive?

All living things have the following 
charactersitics:

Movement - moving around
Nutrition - stuff you get from food
Respire - to make energy
Sense - how you understand what’s around 
you
Excretion - pooping, peeing and sweating
Reproduction - to have babies
Grow - to get bigger and older

Sunlight: This is probably the most important need for all 
living organisms, because it is the source of all energy. It also 
provides heat for plants and animals
Water: Water is the medium in which living cells and tissue 
work. Water is also a living environment for many plants and 
animals
Air: Air is made up of several gases, but the two most 
important gases are Oxygen and Carbon dioxide. Without 
oxygen, animals will die, and without carbon dioxide, plants 
cannot survive.
Food (nutrients): Living things need energy for function. 
Energy is needed to grow, reproduce, move, and to work. 
Think of what will happen if you stayed for three days 
without food…
A Habitat with the Right Temperature: Too cold or too 
hot? Every living organism needs the ideal temperature to 
survive either on land or in water

What is biology?
Biology is the study of living things. A biologist is a scientist who studies biology. Biologists try to 
understand the natural world and the things that live in it. These things include plants, animals, 
fungi, protozoa, algae, bacteria, and viruses.



What is an Exoplanet?

How do we look for exoplanets?

All of the planets in our solar system orbit around the Sun. 
Planets that orbit around other stars are called exoplanets. 
Exoplanets are very hard to see directly with telescopes. They 
are hidden by the bright glare of the stars they orbit.

So, astronomers use other ways to detect and study these 
distant planets. They search for exoplanets by looking at the 
effects these planets have on the stars they orbit.

One way to search for exoplanets is to look for "wobbly" stars. 
A star that has planets doesn’t orbit perfectly around its center. 
From far away, this off-center orbit makes the star look like it’s
wobbling.

Hundreds of planets have been discovered using this method. 
However, only big planets—like Jupiter, or even larger—can be
seen this way. Smaller Earth-like planets are much harder to 
find because they create only small wobbles that are hard to 
detect.

How can we find Earth-like 
planets in other solar systems?
In 2009, NASA launched a spacecraft called Kepler to look for 
exoplanets. Kepler looked for planets in a wide range of sizes and 
orbits. And these planets orbited around stars that varied in size 
and temperature. Some of the planets discovered by Kepler are 
rocky planets that are at a very special distance from their star. 
This sweet spot is called the habitable zone, where life might be 
possible.

Kepler detected exoplanets using something called the transit 
method. When a planet passes in front of its star, it’s called a 
transit. As the planet transits in front of the star, it blocks out a 
little bit of the star's light. That means a star will look a little less 
bright when the planet passes in front of it.Astronomers can 
observe how the brightness of the star changes during a transit. 
This can help them figure out the size of the planet.

To find another planet like Earth, astronomers are 
focusing on the 'habitable zone' around stars -
where it's not too hot and not too cold for liquid 
water to exist on the surface.

This artist's concept depicts one possible 
appearance of the planet Kepler-452b, the first 
near-Earth-size world to be found in the habitable 
zone of a star that is similar to our sun

This diagram shows how scientists use the light curves of distant stars to search for 
planets outside our solar system. A drop in the light curve, as illustrated here, is a 
good indication that there's a planet orbiting the observed star.

 In March 2009, the National Aeronautics and 
Space Administration (NASA) launched a 
spacecraft called Kepler. Kepler is the first 
NASA mission designed to search for habitable 
exoplanets. Kepler is a big telescope mounted 
on a little spacecraft. The telescope is over 
three feet (0.95 meters) across—the largest 
camera ever launched into space. When it 
comes to hunting for exoplanets, Kepler is our 
big eye in the sky.

Kepler’s first mission lasted four years, until 
April 2013. All that time, it pointed to the same 
part of the Milky Way, a region around 500 light 
years from Earth. That’s unimaginably far. Just 
one light year is almost 6 trillion miles!

Kepler’s second mission, called K2, began in 
April 2014. In April 2014 NASA astronomers 
announced that Kepler had found the first 
Earth-sized planet orbiting in the habitable zone 
of a relatively cool, small star. This cozy little 
planet, called 186f seems to have it all. Based 
on its size, it is highly likely that 186f is rocky 
like Earth.

On October 30, 2018, after the spacecraft ran 
out of fuel, NASA announced that the telescope 
would be retired. The telescope was shut down 
the same day, bringing an end to its nine-year 
service. Kepler observed 530,506 stars and 
discovered 2,662 exoplanets over its lifetime.


