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Let’s take a 
look at our 
own backyard: 
Milky Way 
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What is in 
our 
Pint of 
Universe?
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*IF it interacts…
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How do we know dark matter is there?



Which photo was taken on a windy day?
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Which planet has the highest (orbital) speed?
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Orbital speed ~ 
enclosed mass  

distance
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more enclosed 

mass than what 
we can 

observe…
⚠ DARK MATTER
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There must be 
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mass than what 
we can 
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Fritz Zwicky
(1933)

Vera Rubin (1970)
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For the curious: more observational 
evidences since, including gravitational 
lensing, imprints in cosmic microwave 
background light, large scale structure [Carnegie Institution of W

ashington, via Associated Press]

Fritz Zwicky
(1933)

Vera Rubin (1970)



What is dark matter made of?







1. neutral
2. stable
3. cold (think: heavy)
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Dark matter:



We don’t know what dark matter is 
made of.



(Friday’s papers on arxiv.com













Caveats
…We don’t know what 

Waldo looks like.
 

…Instead of a beach, we 
search the whole 

Universe.

…Waldo is invisible to 
our eyes (even with the 

fanciest visual aids). 
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