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Can baryon asymmetry be due to
electroweak physics?

Baryon number is violated in electroweak interactions.
Non-perturbative effect

Hint: triangle anomaly in baryonic current B*:
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Large field fluctuations, 7, = gi' may have
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How can baryon number be not conserved
without explicit B-violating terms in Lagrangian?

Consider massless fermions in background gauge field Zi(x,t)

(gauge Ag = 0). Let K(x,t) start from vacuum value and end up in
vacuum.

NB: This can be a fluctuation

Dirac equation
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Suppose for the moment that A slowly varies in time. Then
fermions sit on levels of instantaneous Hamiltonian,

Hpirac (\f ) Yy == Wy {:t ) WYn

How do eigenvalues behave in time?
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NB: Non-Abelian gauge fields only (in 4 dimensions)

QCD: Violation of Q° is a fact.

In chiral limit m,,m ,m; — 0,
global symmetry is SU(3);, x SU(3)r x U(1)g,

not symmetry of Lagrangian SU(3); x SU(3)r x U(1)p x U(1)4



Need large field fluctuations. At zero temprature their rate is
suppressed by
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High temperatures: large thermal fluctuations (“sphalerons”).
B-violation rapid as compared to cosmological expansion at

(o) <T

()1 Higgs expectation value at temperature 7.

Possibility to generate baryon asymmetry at electroweak epoch,
Trw ~ 100 GeV 7?7

But Universe expands slowly. Expansion time
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Too large to have deviations from thermal equilibrium?
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