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Prof. Jonathan Fortney 
September 28, 2010 

Astro 18: Planets and Planetary Systems 
UC Santa Cruz 

Asteroid Ida and satellite Dactyl!
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Please remind me 
to take break at 

12:45!
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•  Nuclear Fusion:!
–   Energy 

generation 
mechanism in 
which two light 
atoms join 
together (fuse) 
to form a 
heavier atom!
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Mars" Neptune	
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Ganymede (orbits Jupiter)"
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Ida	
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Tail  
(gas  

and dust) 
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M31, The Great Galaxy!
         in Andromeda	
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1011  stars × 1 sec
star

×
1 year

3×107 sec
≈

1011

3×107 years ≈ 10
3

⎛
⎝⎜

⎞
⎠⎟
×103years
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•  Typical relative speeds 
of more than 70,000 
km/hr (!)!

•  But stars are so far 
away that we cannot 
easily notice their 
motion !
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Most of Milky Wayʼs light comes 
from its disk and bulge …!

…. but most of the mass is in its dark halo.  
We donʼt yet know what itʼs made of.!
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•  The Milky Way is one of about 100 billion 
galaxies.!

•  1011 stars/galaxy x 1011 galaxies = 1022 stars 
in the universe!

As many stars as 
grains of (dry) sand 
on all Earthʼs 
beaches…	
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Note that both 
rotation and motion 
around Sun are 
counterclockwise, if 
you are looking from 
above the N pole	
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The Earth rotates 
around its axis once 
every day. 
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Zenith:  The point 
directly overhead 

Horizon:  All points 
90° away from zenith 

Meridian:  Line 
passing through 
zenith and 
connecting N and S 
points on horizon	





Page 24    	





Page 25    	





Page 26    	





Page 27    	



Note: Earth is closest to Sun in January, farthest in July!!
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rotational pole!

orbital plane	



Uranus	
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© Richard Pogge, Ohio State University."
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L km( ) = c km
sec
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1 light-year = speed of light ×  1 year

                     = 300,000 km
sec

⎛
⎝⎜

⎞
⎠⎟
× (1year) ×  365 days

1 year
⎛
⎝⎜

⎞
⎠⎟
×

24 hrs
1 day

⎛
⎝⎜

⎞
⎠⎟
×

60min
1 hr

⎛
⎝⎜

⎞
⎠⎟
×

60 sec
1 min

⎛
⎝⎜

⎞
⎠⎟

⎡

⎣
⎢

⎤

⎦
⎥

                     = 9.46 trillion km
                     = 9.46 ×1012  km
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M31, The Great Galaxy"
         in Andromeda	
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Earth rotates on axis:  > 1,000 km/hr!

Earth orbits Sun:  > 100,000 km/hr!

Solar system moves among stars:  ~ 70,000 km/hr!

Milky Way rotates:  ~ 800,000 km/hr!

Milky Way moves !
in Local Group!

Universe!
expands!
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Click here 
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