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History of the universe in a nutshell:
 from the Big Bang to life and the end 

of time"



TODAY’S TOPIC
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What Is Dark Matter?
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There’s more DM than 
regular matter!



“Missing matter” was a 
bad name

Fritz Zwicky, 1930s



Hierarchical 
Structure 
Formation



Small stuff collapses first

time



Big objects are made of 
smaller ones



Result: Cosmic Web





Dark Matter Movie



Consequences



Source of first
 new light?

quasar? Pop III star?

or



UV Light ionizes the Universe



Dark Matter Halos host 
Regular Matter



Observations







I use these observations 
to test theories of gravity

modified gravity Einstein’s GR



Galaxies, analyzed like the CMB

CMB

Sloan Galaxy Survey

Same “acoustic” 
bumps!!



Gravitational Lensing



Gravitational Lensing



Strong Lensing



Weak lensing



The Bullet Cluster

lensing

hot gas



So, really. 
What is Dark 

Matter?

we’re looking for it!!



Waiting for it to hit us
Chicagoland Observatory for Underground Particle Physics



Looking out in space



Trying to make it at home



questions?


