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THE BIG BANG
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NUCLEOSYNTHESIS
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NUCLEOSYNTHESIS
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NUCLEOSYNTHESIS
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THE LITHIUM PROBLEM
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Likelihood
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THE LITHIUM PROBLEM
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DARK MATTER ‘“FREEZE OUT”
AKA the WIMP miracle
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DARK MATTER “FREEZE OUT”

AKA the WIMP miracle
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MATTER VS. ANTI-MATTER




WHAT IS ANTIMATTER?

e Each matter particle has an anti-particle

e Anti-particles have opposite electrical charge

* Anti-matter gravitates like matter









MATTER ANTI-MATTER




3 THINGS ARE NEEDED TO

GENERATE MORE MATTER
THAN ANTI-MATTER




1) PROCESSES THAT CAN MAKE
MORE MATTER THAN ANTIMATTER

status: lots of ideas, none proven
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2) VIOLATION OF ‘“CHARGE-

PARITY” SYMMETRY
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status: experimentally confirme



3) REACTIONS TAKE PLACE
OUT OF EQUILIBRIUM

status: few ideas, none proven



SPECULATIONS




COSMIC (SUPER)STRINGS




HOW STRINGS FORM:







photon
trajectories
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PRIMORDIAL MAGNETISM




EVERY GALAXY HAS A
MAGNETIC FIELD










With Magnetic Without Magnetic
Field Field
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