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A Theory of Everything

• Determine the smallest building blocks of the universe.

• Work out the forces that make the universe tick and do they 
have a single origin?

• Figure out how the universe came into existence and how it 
will end.

• How does everything hang together?
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What do I mean by

everything?





Remember the Journey

Big things are built from smaller things.

Those smaller things are governed by laws 
that we’ve discovered.

Seemingly disparate phenomena arise from 
common origins.
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But….
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Is the Standard Model
a

Theory of Everything?
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Candidate Theory of Everything
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Things the Standard Model Doesn’t Explain
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Things the Standard Model Doesn’t Explain
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Connections: Known and Imagined
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Currently Accessible Scale  104 GeV
TOE Scale                               1019 GeV

Fifteen orders of magnitude!
(proton to human scale)
(e.g. ×1,000,000,000,000,000)
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Dark Energy
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Dark matter

May or may not exist (probably does)

If particulate
10-5 eV < M < masteroid

Does not experience 
weak force

Dark energy

Expansion is accelerating

Origin is unknown, although it
appears to be constant

The amount of dark energy disagrees with QFT
predictions by a staggering fact 10120.





Where did the antimatter go?







The Big Bang: What started it?



The Large Hadron ColliderThe Large Hadron ColliderUnification
Dark Matter
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New particles
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Matter/antimatter asymmetry
Proton decay



Theory Measurement First beam: May 31, 2017
Next result: Summer 2023











Perspective

• Unification is a slow process
• ~ 1680 – Newton merged celestial & terrestrial gravity

• ~ 1880 – Maxwell merged electricity & magnetism

• ~ 1970 – Higgs and many others merged E&M & weak force 

• Many experiments are ongoing, looking for clues
• Particle accelerators are exploring high energy and high 

precision

• Dark matter experiments deep underground

• Extraordinary telescopes look far away and back in time.





http://www.facebook.com/Dr.Don.Lincoln




