


Week Three overview: Life, Aliens 
and Where Are They?

Today’s session will look 
extremophiles on earth and how 
they would look on other worlds

Drake equation, the Fermi paradox 
“Where are they?” SETI and LGM 
signal

Radio and communication problems



Refresher!

Transit method

MW 100,000ly, 300 billion stars, one 
of billions of galaxies

Light year= 9.5 trillion km

Types of stars

Goldilocks Zone





REFRESHER: Where do we find Life on Earth?

Life encompasses broader swaths of 
temperature, pH, pressure, radiation, salinity, 
energy, and nutrient limitation. 
Microorganisms do not only thrive under 
such a broad spectrum of parameters on 
Earth, but can also survive the harsh 
conditions of space, an environment with 
extreme radiation, vacuum pressure, 
extremely variable temperature, and 
microgravity
Extremophiles are everywhere. We shouldn’t 
class life to what we are (humans)



Most likely ‘alien life’ is going to be 
single celled organisms like viruses 
and bacteria.
Most common life on Earth

IMAGINE an alien creature floating in 
space. It doesn’t grow, communicate 
or move at all under its own steam. 
Without a home it is inert. We know 
very little about it, except that it will 
start reproducing when it enters the 
atmosphere of a planet that suits it. 
Is it living? Is it dangerous?

Read more: 
https://www.newscientist.com/articl
e/mg24532640-700-the-zombie-
world-of-viruses-could-hold-the-key-
to-evolution-itself/#ixzz6KffxuAXj

https://www.newscientist.com/article/mg24532640-700-the-zombie-world-of-viruses-could-hold-the-key-to-evolution-itself/


Extremophiles:

Our knowledge of life is based on the observable 
and measurable phenomena that occur on Earth, 
and is therefore limited to this instance of life. 
However, the laws of chemistry and physics have 
universal principles which enable us to extrapolate 
to the conditions under which life could survive 
elsewhere. These principles suggest that life 
requires a liquid solvent, an energy source, and 
building blocks (Schwieterman et al., 2018).

https://www.frontiersin.org/articles/10.3389/fmicb.2019.00780/full


Extremophiles:

Highly adaptive organisms to their environment

In addition, if we consider that the current 
planetary surface conditions on Earth (such as mean 
temperature, redox state, and oxygenic 
atmosphere) have only occurred for a short period 
of time compared to the existence of life (Knoll, 
2015), we might conclude that the extremophilic 
way of life has actually dominated the evolutionary 
history of life on our planet.

https://www.frontiersin.org/articles/10.3389/fmicb.2019.00780/full




Tardigrades AKA Water Bears
Why are they so interesting?



Tardigrades are well-loved among science enthusiasts!
They have plump bodies and four sets of stubby legs. 
Commonly 0.02 inches (0.5 millimetres) in length.

Are they indestructible?

Tardigrades can handle being frozen, dried out, 
deprived of oxygen and blasted with radiation and 
survived trips in the vacuum of space.
The critters do this by going into what's called a "tun" 

state. They draw in their limbs and contract their bodies, 
suspending their metabolism and essentially entering a 
state of suspended animation. There may even be 
tardigrades in this tun state on the moon right now, 
after a crash landing by an Israeli lunar probe likely sent 
some specimens scattering.
Previous research found that tardigrades could even 
survive being boiled at up to 303.8 F (151 C) for an hour.  
However, gentle, increasing heat around 35 degrees 
killed them in 48 hours. 



What do we know already?

Life is somewhere out there-
probably as small single celled 
organisms

Habitable zones are around most 
stars

Water is common

Billions of stars

Extreme environments



Fermi Question
Where is everybody?

Drake Equation

https://www.spacecentre.nz/resources/tools/drake-
equation-calculator.html

https://www.spacecentre.nz/resources/tools/drake-equation-calculator.html


Why is life on Mars or Europa is so 
important?

SETI- Search for Extra-terrestrial 
Intelligence 

Should we explore the Universe?



Exploring the Universe!

We have been sending out 
messages and probes since the 
70’s. 

The Golden Records:

Golden Records sent out on the 
Voyager probes in the 1970s

Messages, sounds of Earth, 
pictures, music

Road map to Earth- pulsars, map 
to out solar system, 21cm 
hydrogen





UFO’s 

What is a UFO? 

Have they come already?
Voices on the Radio

The Little Green Man Signal



That is as far as we will go for this session.

I have uploaded some refresher videos with REAP so 
they will tell you where to find them. 

becky@underthestars.co.nz

Next session is our field trip! We will keep in contact with 
you about when we can go, time and location. 

Drake Equation
https://www.youtube.com/watch?v=6AnLznzIjSE

Fermi Paradox
https://www.youtube.com/watch?v=sNhhvQGsMEc

Stuff You Should Know Podcast  “How the Voyager 
Golden Records Work”

http://underthestars.co.nz
https://www.youtube.com/watch%3Fv=6AnLznzIjSE
https://www.youtube.com/watch%3Fv=sNhhvQGsMEc

