
What is Theoretical 
Physics?
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Dark Matter, Take 1
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Happy birthday, 
Neptune!
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Unification, Take 1
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“We can scarcely avoid the 
inference that light consists 

in the transverse undulations 
of the same medium which is 

the cause of electric and 
magnetic phenomena.”
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“One cannot escape 
the feeling that these 
mathematical 
formulae have an 
independent 
existence and an 
intelligence of their 
own, that they are 
wiser than we are, 
wiser even than their 
discoverers, that we 
get more out of them 
than was originally 
put into them.”  
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Space as a Material
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Like Fish Discovering Water

We Live in  Cosmic “Universal Ocean”
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decay

production

tt + ?X?

tt + W+W- + ?Y?
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philosophical 
implications
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For fundamental physics:  

Could all the apparent distinctions among 
elementary particles arise from their interaction 
with cosmic fields?  

Detailed investigation shows:  Very possibly!

In this way, Einstein’s dream of unification has 
evolved from mystic faith to quantitative science. 
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↑
inverse coupling 

strength

electric

weak

strong

large energy, short distance→

Why I ♥ SUSY

Gravity fits too!
(roughly)

Unification, Take 2
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For cosmology: 

If space is - or, more flexibly, if space is filled 
with - a material, could that material 

change with time? (Specifically, could it 
boil away in the hot Big Bang?)

be radically different elsewhere?  

inflation

multiverse
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Theory and Technology
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recurrence

cruder, 
denser, 
cheaper, 

reproductive?
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