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The night sky viewed from planet Earth

The Milky Way viewed from outside







INNER-CITY SKY
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Dark Matter




Dwart Galaxies
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Force of Gravity + motion
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Dark Matter??
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“What we know is a drop, what we don't know is an ocean.”
— |saac Newton

“I have no special talents. | am only passionately curious.” — Albert Einstein
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Force of Gravity
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Force of Gravity
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Force of Gravity

NeWtOn,S 31‘d LaW Isaac Newton: *slaps roof of car*

Car: *slaps Isaac Newton*




Force and motion

NGWtOIl ,S 2nd LaW Orbital Motion

F =ma




Newton’s 15t Law

- An object at rest will stay at rest
unless a force acts on it

- An object in motion will stay in
motion unless a force acts on it

~glaarth



Gravity — General Relativity




Gravitational Lenses




ravitational Lenses

Lights all askew in the heavens
The intervening sun changes the way the sky appears by bending space-time
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https://phet.colorado.edu/sims/html/gravity-and-
orbits/latest/gravity-and-orbits en.htm|

https://phet.colorado.edu/sims/html/gravity-force-lab-
basics/latest/gravity-force-lab-basics en.html

https://phet.colorado.edu/sims/html/my-solar-
system/latest/my-solar-system en.html



https://phet.colorado.edu/sims/html/gravity-and-orbits/latest/gravity-and-orbits_en.html
https://phet.colorado.edu/sims/html/gravity-and-orbits/latest/gravity-and-orbits_en.html
https://phet.colorado.edu/sims/html/gravity-force-lab-basics/latest/gravity-force-lab-basics_en.html
https://phet.colorado.edu/sims/html/gravity-force-lab-basics/latest/gravity-force-lab-basics_en.html
https://phet.colorado.edu/sims/html/my-solar-system/latest/my-solar-system_en.html
https://phet.colorado.edu/sims/html/my-solar-system/latest/my-solar-system_en.html




:,_.;_ Diffe rent light filters







Heliocentrism Geocentrism






