
Leslie Looney 

Phone: 244-3615 

Email: lwl1@1illinois1.1edu 

Office: Astro Building #218 

Office Hours: 
R: 10:00-11:00 a.m.  
     or by appointment or email 

http://eeyore.astro.illinois.edu/~lwl/classes/astro150/spring09/ 
(simpler to google-me, then click on 150 link) 

This Class (Lecture 3): 

Astro-Death is very unlikely, 

but rocks beware 

Next Class: 

Asteroids/Comets 

Music: I’m Your Moon – Jonathan Coulton https://online-s.physics.uiuc.edu/cgi/courses/shell/iclicker.pl 

•! Statistics of Death 

•! 1st way astronomy can kill you…. impacts 



http://www.youtube.com/watch?

v=HEheh1BH34Q&feature=related 

•! And now that I have convinced you how big the 

Universe is and how small we (and the Earth!) are, 

is it any wonder that you don’t know anyone that 

has been killed by astronomy? 

•! What are the current top reasons for human 

deaths? 

Which of the following do you think is the most 

likely cause of death in the world? 

a)! War 

b)! Poisoning 

c)! Melanoma (skin cancer) 

d)! STDs (not counting HIV/AIDS) 

e)! Astronomy related deaths 

0.3% 

0.61%   

0.12% 

0.32 

None known yet 

http://en.wikipedia.org/wiki/

List_of_causes_of_death_by_rate 

http://www.benbest.com/lifeext/causes.html 



http://www.benbest.com/lifeext/causes.html 
http://en.wikipedia.org/wiki/File:Causes_of_death_by_age_group_(percent).png 

•! Disaster, actually means “bad star” 

•! But real chance of astronomy killing you is tiny. 

•! But, astronomy can cause death on global scale, 

and will set the limit on the eventual lifetime of 

our civilization. 

•! Walking to class next week, you notice that you 

suddenly have two shadows. 

•! You turn quickly, and it looks like there are two 

Suns, but one of them is moving toward the 

horizon! 

•! Very Fast! 

•! As it meets the horizon, there is a incredible bright 

flash, and you can feel the heat! 



•! An earthquake throws you to the ground, and you 

get a little worried as you notice that the trees in 

the distance have burst into flames. 

•! A sound wave bears down on you at 700 mph! 

•! Like a mighty thunderclap, it sweeps over you, 

pulverizing all the nearby buildings… 

•! As your body disintegrates, you wonder what 

Leslie was going to lecture on today. 

1.! Impacts! 

Meteors   

Meteoroids 

Asteroids 

Comets 

Pieces of freakin’ debris 

Whatever…. http://www.youtube.com/watch?v=flJeK8AK7y8 

      

Or                 http://www.youtube.com/watch?v=-zvCUmeoHpw 

•! Space debris. 

•! Space rocks. 

•! The leftovers from building the Sun and planets.  

•! Can it happen?  Has it happened before?  Should I 

place my head between my knees? 

•! What are the terms I 

should know? 

http://www.faculty.uaf.edu/ffdjw/211/2007/meteors/Facts%20about%20Meteors%20entering%20Earth%20(page%202).htm 

•! That flash of light you see… 

•! Sometimes called “a shooting 

star” 

•! Usually occurs ~50 miles up 

•! http://www.youtube.com/

watch?v=Y8pPGxAyrY0 

http://antwrp.gsfc.nasa.gov/apod/ap090501.html 



•! Typically from sand-

grain sized particles 

falling into the 

atmosphere 

•! When they fall into the 

atmosphere, they heat 

up due to the 

atmosphere 

interaction. 

•! Creates a bright tail of 

hot gases and melted 

stuff 
http://antwrp.gsfc.nasa.gov/apod/ap080814.html 

S. Numazawa 

•! Meteors can be seen all 
the time 

•! In the early morning, you 
can typically see about 3 
per hour 

•! Several times a year, the 
rate increases 

–! Maybe more than a meteor 
per minute 

–! Called meteor showers 

•! Seem to originate from a 
single point in the sky 

•!Best viewing time after 

midnight 

•!Don’t use a telescope! 

30 km/s 
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Only meteoroids moving 

faster than 30 km/s can 

catch up 

All meteoroids are 

“swept up” by the 

Earth 
Jodrell Bank 

•! When a comet enters the 
inner Solar System, it 
leaves a trail of dust 

•! When Earth passes 
through this dust, we get 
a meteor shower 



•! Meteor showers don’t 
typically produce 
meteorites 

–! It’s all dust,  
not rocks 

•! http://vimeo.com/
14173983 

•! A brighter than usual meteor. 

•! Sometimes called bolides by 

geologist. 

•! Sometimes explodes, larger 

than grains of sand.. about 

millimeter-size pieces of 

debris. 

•! http://www.youtube.com/

watch?

v=jUh7pYDmK08&NR=1 

http://antwrp.gsfc.nasa.gov/apod/ap050812.html 

•! Since most meteors 

are from small objects, 

they burn up before 

they hit the ground. 

•! But some are from 

larger objects, which 

survive all the way to 

the ground.   

•! These leftover objects 

are then called 

meteorites 
http://antwrp.gsfc.nasa.gov/apod/ap081011.html 

Objects in space <50 meters in 

size are called meteoroids 



•! March 26th, 

2003 

•! Park Forest, IL 

•! Through the 

roof, hit the  

printer, hit the 

wall 

http://antwrp.gsfc.nasa.gov/apod/ap030506.html 

You and your friends watch a meteor shower together.  

Your friends want to go look for the meteorites.  What 

do you say? 

a)! Cool, let’s go! 

b)! Yes, all we need to do is look for the smoke. 

c)! No, it’s too dangerous.  We could be hit by one 

while looking. 

d)! No, they burned up in the atmosphere, nothing left. 

e)! Yes, I like cake. 

http://www.youtube.com/watch?v=x0BifYPQQJE&feature=related 

(1:40) 

Do you have to ask if it was true? 

http://wiki.answers.com/Q/

Is_Scott_Pendleton_and_Jen_Fox's_story_really_TRUE 

28 

•! 94% of meteorites  

are stony 

–!Made of silicates,  

hard to distinguish  

from Earth rocks 

•! 5% are irons 

–! Iron-nickel crystals 

•! 1% stony-irons 

–!Silicates with iron inclusions 



We have found that meteorites are the oldest objects 

in the Solar System 

How do we know? 
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1 nm = 10-9 m 

0.1 nm 

Water molecules 

Oxygen atom 

1 fm = 10-15 m 

Oxygen nucleus 

The number of protons in an atom determines the type of element, and the 

number of protons and neutrons determine the atomic weight. 

Recall: 

•! Most atomic nuclei stable 

•! But some nuclei are unstable, 

! decay to new nucleus 
“radioactive” 

Neutrons  (n) Protons (p) 

electrons nucleus 

atoms 

matter 



    As radioactive “parent" 

decays, the number of decay 

product or “daughters" 

increases 

Decay is a good “clock" 

•! Each radioactive species has 

different “tick" 

•! Rate= ”half-life"  

•! Exponential decay from 

original population of N 

Decay Rule 

Start out with N parents, 0 daughters 

Time t 

since 

start 

# parents # daughters 

0 N 0 

t1/2 

! N = half as 

much 

! N have 

appeared 

2t1/2 
" N = half again 

as much 
# N 

3t1/2 1/8 N 7/8 N 

30t1/2 About N/109 99.9999999% N 


