
Astronomy 1 – Winter 2011 

 Lecture 18; February 16 2011 



Previously on Astro-1 
•  Beyond the giant planets 

–  Uranus 
–  Neptune 
–  Pluto and the other TNOs 



Homework – Due 02/23/10 
•  On your own: answer all the review questions 

in chapter 15 
•  To TAs: answer questions 15.34 15.44 



Friday: midterm-2 
•  Open book – open notes 
•  No cell-phones internet 
•  Twenty multiple choice questions 
•  One problem like homework 
•  Bring scantron form and calculator 



Today on Astro-1 
•  Asteroids 
•  Comets 
•  Meteors 











Hubble Space Telescope Image of Ceres 



216 Kleopatra 



253 Matilde 









Question 18.1 (iclickers!) 
• Only the few largest asteroids are found to be spherical. 
Why is this? 
• A) Repeated collisions with other asteroids have worn 
them to spheres 

• B) Self gravity for the most massive asteroids was 
sufficient to pull them to this shape during their early 
history 
• C) Their visible outer atmospheres assume a spherical 
shape even though their surfaces are irregular 
• D) They solidified from spherical gas clouds in their 
early history and retained this shape 



Barringer Crater; why are there so few craters? 



Evidence of impact that killed dinosaurs? 





~10  km in diameter, only! 











Tunguska: 80m asteroid = 100s of kilotons of TNT 



Deep impact.  
What are the odds of  1 km asteroid? 

1/300000 years; monitoring under way, e.g. Panstarrs 



Question 18.2 (iclickers!) 
• If an asteroid is found to be orbiting a circular path around 
the Sun at the same distance as Jupiter (5.2 AU) what will be 
its orbital period compared to that of Jupiter, which is 11.86 
years? 
• A) The same as Jupiter 

• B) Exactly ½, because it will be in a synchronous orbit 
with Jupiter 
• C) About 10 times as long, because the Sun’s 
gravitational force is much smaller on such a small object 
• D) About 1/10 of Jupiter’s period, because it is a much 
smaller object 





300 tons per day; not covered by car insurance… 







Meteors help reveal the origin of the solar system 
Did a supernova explode 4.56 billion years ago triggering 

The formation of the solar system? 



Comet Hale-Bopp 



Comet Hyakutake 





Viewed close-up by Giotto 













~50000 AU equivalent to 1.3 million miles  
if distance to mercury is scaled to distance to SB  





Comets break up due to tidal forces! 





Question 18.3 (iclickers!) 
• The major difference between the orbits of most asteroids 
and those of comets is that 
• A) Comet orbits are mostly circular and in the ecliptic 
plane, whereas asteroids have elliptical orbits inclined at 
random to the ecliptic plane 

• B) Comets never approach closer to the Sun than 
approximately Jupiter’s orbit, whereas some asteroids 
approach very close to the Sun 
• C) Asteroids orbit the Sun continuously, whereas all 
comets approach the Sun’s vicinity only once before 
leaving the Solar System 
• D) Come orbits are highly elliptical and at random 
inclinations to the ecliptic plane, whereas asteroids have 
circular orbits in the ecliptic plane 



For the romantically inclined… shooting stars 



Summary 
•  In between Mars and Jupiter there is an asteroid belt, 

possibly due to the gravitational effects of Jupiter 
•  The inner solar system is populated by asteroid, sometimes 

almost as big as the Moon (actually, the Moon could have 
been an asteroid at some point!) 

•  Some asteroids impact Earth on a regular basis (NEO) 
–  Possibly responsible for extinction of dinosaurs 
–  Provide information on the early-solar systems 

•  Comets are dirty snowballs on highly elliptical orbits 
•  When they travel close to the Sun, their ice is vaporized 

forming spectacular tails. 
–  Direction of tails is due to solar wind and solar radiation pressure. 
–  Originate from the Kuiper Belt 



The End 

See you on Friday: MIDTERM! 


