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Affleck-Dine Baryogenesis
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Classically, in an expanding universe, & obeys the equa-
tion of motion
d2 P dd

= t3H——+ mg & = 4i AD T, (4)
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where H i1s the Hubble parameter. With the initial condi-
tions at 1 = fy:

®|,_, =iPy and P|,_, =0 (5)

where @y is real and D = dd /dri, it was found that the
barvon number per particle at large times (1 = m;'] in

either a matter-dominated or a radhation-dominated uni-
verse 1s given by
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r = ng/ ng >> observed ng/s =10-1°



Beyond classical: adding
guantum fluctuations of O
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Mean fields EOM
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Fourier modes EOM
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Time evolution of mean fields

by = VAD, /mg =102 and A = 1073



Yi=VAx/ms

Time evolution of correlations
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Time evolution of ng and n (ny)
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Ratio r (baryon to particle number density)
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WMAP3 and chaotic inflation
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Affleck-Dine Baryogenesis

L= (92" (D) — V(D).
V(@) = mad'® 4 A (0 — 0T,
SUSY mj = M3 and A = eM3%/M¢
E — 10_3, M:; = lﬂ_lﬁMpa MG — ID_IMP.

mﬁ, =m* and A=eA/M
SPLIT P
SUsSyY e=10"t, m=10" GeV, A~ TeV

reduced Planck mass. M, = 2.4 X 10" GeV
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Affleck-Dine Baryogenesis and chaotic inflation

Initial conditions: Im CD/I\/Ip:ZO; Re CD/Mp:O.

ImCD/Mp

Start to oscillate
at O, ~ M,
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Ratio r (baryon to particle number density)
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Summary

* Propose a 2-in-1 model “Complex Chaotic
Inflation” to accommodate inflation as well
as baryogenesis

* Realized in Split SUSY models with
m ~ 1013 GeV
e Future work: including quantum fluctuations,

adiabatic and isocurvature density
perturbations during inflation



