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What is Down2Earth?

• An inquiry-based science education (IBSE) 
project based around asteroids, comets, 
meteorites and impacts

• Multi-disciplinary – physics, maths, 
chemistry, geology, biology etc.

//upload.wikimedia.org/wikipedia/commons/e/ef/Collision_d'une_com%C3%A8te.jpg


Death, Destruction and 
Dinosaurs…

education.down2earth.eu







Mass Extinctions



Why are impacts important?

Planet 
formation

Moon 
formation



Unusual properties 
of planets



So what is Down2Earth?

• Several components – online and “in class”

• Schools and public

• Multi-disciplinary – mainly science, but 
can explore cultural and historical aspects

http://d1jqu7g1y74ds1.cloudfront.net/wp-content/uploads/2012/06/nyhed_27_06_2012_l.png


Meteorites in the classroom

Excellent “wow” factor!

UK: free loans to schools

4 different types of boxes 
containing meteorites, 
terrestrial rocks, dinosaur 
fossils & resources



Cosmic comics

Comic strip cartoon 
about teenagers 
interested in astronomy 
and space

http://www.planet-science.com/categories/extras/cosmic-comics/

Asteroid hunting with 
the Faulkes Telescopes…

http://www.planet-science.com/categories/extras/cosmic-comics/


www.faulkes-telescope.com

Observing asteroids and comets

www.lco.global

http://www.faulkes-telescope.com/
http://www.lco.global/




Can you spot 
the asteroid?



Use “false” 
colours



Several 
images at 
different 
times



GTTP/EU-HOU 
teacher training 2010
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“The Rotato”

Classroom simulation 
of asteroid rotation



Colour image of 2012 LZ1 
(Near Earth Asteroid)

ESA Space Situational Awareness



Chelyabinsk, 15/02/13

https://www.youtube.com/watch?v=tq02C_3FvFo

https://www.youtube.com/watch?v=tq02C_3FvFo






Links to ESA 
missions



Rosetta

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=OaOrcXFoatOIaM&tbnid=hYpLRiVP-wERgM:&ved=0CAYQjRw&url=http://www.huffingtonpost.co.uk/2014/01/20/rosetta-space-craft-is-awake_n_4635076.html&ei=tfkrU47KC-iG0AXo54DYBA&bvm=bv.62922401,d.ZGU&psig=AFQjCNH3VFRu5SirGZPmggS0KxB5GDYehA&ust=1395477293618585




Gaia

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=AhJ1HH8U99T-zM&tbnid=ah3srxawx1BWUM:&ved=0CAYQjRw&url=http://arstechnica.com/science/2014/02/esas-gaia-mission-set-to-survey-the-galaxy-with-biggest-camera-in-space/&ei=hvkrU5qAE4i20QW85oCoDQ&bvm=bv.62922401,d.ZGU&psig=AFQjCNG2qjFJ6zfUEbZCE3Ujf4lN-HUIMA&ust=1395477215454010


ExoMars



Craters



Mimas
(Saturn)

Callisto
(Jupiter)

Mars 

Craters are 
everywhere!

http://questofthedicepterons.files.wordpress.com/2013/06/220px-mimas_moon.jpg






Craters on Earth



Meteor Crater



IR reveals 
asymmetric
ejecta blanket at 
Meteor Crater



Pingualuit



Pingu



Manicouagan



Simulating asteroid and 
comet impacts



The science of impacts

• Use impacts to teach STEM subjects

– Kinetic energy, gravity, orbits

– Impacts, crater formation

– Mass extinctions, life (death!) on Earth

– Planetary formation



The science of impacts

• Research code by Gareth Collins (Imperial) & 

Jay Melosh (U Arizona)

• Graphical user interface – student-friendly, 

multilingual

• Real physics



Crater formation

A lot of complex geology, geophysics etc.!



Impacts on Mars



• What are the key differences between 
Earth and Mars that could affect 
impacts? 

(frequency of impacts, size of craters etc.)

Proximity to 
asteroid belt

More but 
slower?

Planetary 
mass (g)

Orbital 
velocity

Atmospheric 
conditions

Surface 
conditions



ESA at Mars

http://exploration.esa.int/mars/46048-programme-overview/

Today:
Schiaparelli lander 
Trace Gas Orbiter

Launch 2020: 
ExoMars rover

http://exploration.esa.int/mars/46048-programme-overview/


Trace Gas Orbiter



Schiaparelli lander



ExoMars rover



New craters



Martian craters



Splosh craters



http://education.down2earth.eu

http://education.down2earth.eu/


Let’s blow things up…!

• Log on to the Impact Calculator

• Play with the simulator

Note: you will need IE 9, Chrome, Firefox, Opera 

or Safari as the website runs html5

http://education.down2earth.eu

http://education.down2earth.eu/


ESA Teacher Guides

Teacher Guide General Theme

TG1 Earth

TG2 History of Solar System and Role of Comets

TG3 Comparative Planetology

Currently with ESA scientists for review, 
available in 2017



Summary

• Online resources and simulators

• Teacher Guides and activities (with ESA)

• Links with ESA space missions (ExoMars, 
Gaia, Rosetta etc.)

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=AhJ1HH8U99T-zM&tbnid=ah3srxawx1BWUM:&ved=0CAYQjRw&url=http://arstechnica.com/science/2014/02/esas-gaia-mission-set-to-survey-the-galaxy-with-biggest-camera-in-space/&ei=hvkrU5qAE4i20QW85oCoDQ&bvm=bv.62922401,d.ZGU&psig=AFQjCNG2qjFJ6zfUEbZCE3Ujf4lN-HUIMA&ust=1395477215454010


education.down2earth.eu

www.faulkes-telescope.com

paul.roche@faulkes-telescope.com

http://education.down2earth.eu/
http://www.faulkes-telescope.com/


TG1 and TG2

Down2Earth “Impact Calculator” 

http://simulator.down2earth.eu/

Research Scenario

http://simulator.down2earth.eu/


TG1 Earth

1/. Impacts from all Angles

2/. Preventing Deep Impact

3/. Wiping out the Dinosaurs…Again!

4/. Simulating Impact Craters

5/. Large-scale Impacts and the Chelyabinsk 

Meteorite



TG2 History of Solar System & 
Comets

1/. Recreate a Crater

2/. Comet Collision vs. Atomic Annihilation

3/. Angles through the Atmosphere

4/. Quickening Comets

5/. Fabulous Flybys



TG3 Comparative Planetology

1/. Comparative Cratering in the Inner Solar 

System

2/. Cratering Density and Resurfacing on Mars

3/. Investigating the Atmosphere

4/. The Largest Craters in the Solar System

5/. Ejecta fields around Martian Craters



TG3 Comparative Planetology

• Using SalsaJ
http://www.euhou.net/index.php/salsaj-software-

mainmenu-9

• ESA images http://www.esa.int/spaceinimages/Images

• Moon and Mars impacts

http://www.euhou.net/index.php/salsaj-software-mainmenu-9
http://www.esa.int/spaceinimages/Images


Other subject areas?

• Biology: Effects of impacts on life on Earth –

mass extinctions, evolution

• Chemistry: Global climate change – massive 

effects on ocean and atmospheric chemistry

• Role of impacts, meteorites in history/culture?

• Even literature, art, music, poetry…



http://killerasteroids.org

Other impact websites

http://killerasteroids.org/


http://www.purdue.edu/impactearth

http://www.purdue.edu/impactearth


Summary

• Online resources and simulator(s)

• Teacher Guides in development

• Links with space missions (Gaia, Rosetta etc.)

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=AhJ1HH8U99T-zM&tbnid=ah3srxawx1BWUM:&ved=0CAYQjRw&url=http://arstechnica.com/science/2014/02/esas-gaia-mission-set-to-survey-the-galaxy-with-biggest-camera-in-space/&ei=hvkrU5qAE4i20QW85oCoDQ&bvm=bv.62922401,d.ZGU&psig=AFQjCNG2qjFJ6zfUEbZCE3Ujf4lN-HUIMA&ust=1395477215454010


education.down2earth.eu

www.faulkes-telescope.com

paul.roche@faulkes-telescope.com

http://education.down2earth.eu/
http://www.faulkes-telescope.com/





















