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Concept Map
At the beginning of the 20th 
Century, the conservative 
instincts of physicists were 
overcome by their devotion to 
honesty: the “laws” they had 
tested in the laboratory 
predicted phenomena in which 
common sense contradicted 
empirical fact.   In such 
collisions, fact must win.  

Without the guidance of 
common sense, the 20th 
Century was a wild ride!

In some ways, Elementary 
Particle Physics led the way 
into the unknown . . . 



Matter
The fundamental constituents 
of matter are not a new topic.  
Around 2400 years ago, the 
Greek Democritos and his 
Atomist friends declared all 
matter to be composed of a 
small variety of indestructible 
units called atoms, while 
Heraclitus and the Epicureans 
insisted that all space was 
filled with a continuum of 4 
elements (earth, air, fire and 
water) that combined and 
interacted in various ways to 
make all matter.  

Who do you think was right?



Size Matters
Common sense dictates that 
big, heavy things are made up 
of smaller, lighter things.   
Unfortunately this is at odds 
with de Broglie's hypothesis 
and its extension to the 
intrinsic “size” of a particle-
wave (“wavicle”?).  

Experiments confirm this 
prediction.  

Too bad for common sense.  



Another blow to 
common sense . . .

Don't Fence Me In!



            . . . and another.

Losing Mass
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Field Theory
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Perturbation 
Theory
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Taxonomy
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Hadrons
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QCD
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Charm, Truth 
and Beauty 
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GUTs
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