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Matter of Early Universe Proton Decays By 
Remembering the Past

First Proton Lifetime Constraint: 
Human Body

❑ Bag of Protons

❑ Life Goes On

❑ Body Radiated  (J/kg-1)

❑ To See or Not to See

First measurement of   was anthropic Goldhaber

JUNO Experiment(China): Proton Decay

❑ JUNO: Also a bag of protons

❑JUNO’s capabilities

❑Hyper-Kamiokande capabilities

➢ Achievements
➢ First ever precision calculation of proton lifetime for GUT models
➢Most complete survey of proton lifetimes for GUT models
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Kinetic Energy

Heisenberg 
Uncertainty Principle 

Violate Energy 
for a short time

*

❑ In the Beginning …
❑ One Force

❑ Two Fermions

❑ Three Generations
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Then There Were Many

❑ Invisible Decay

❑ Liquid scintillator detector
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