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If, in addition to the standard model fields, a new pseudoscalar field exists and
couples to hypercharge topological number density, it can exponentially amplify
hypercharge fields in the symmetric phase of the electroweak plasma, while coher-
ently rolling or oscillating, leading to the formation of a time-dependent condensate
of topological number density. The topological condensate can be converted, un-
der certain conditions, into baryons in sufficient quantity to explain the observed
baryon asymmetry in the universe. The amplified hypermagnetic field can perhaps
sufficiently strengthen the electroweak phase transition, and by doing so, save any
pre-existing baryon number asymmetry from extinction.
In the scenario we propose, the three celebrated Sakharov conditions necessary to
generate baryon asymmetry from a state in which quarks and antiquaries have equal
abundances, are satisfied during an epoch in which a cosmological • pseudo-scalar
field coupled to hypercharge topological number density coherently rolls or oscil-
lates. The time-dependent topological number condensate violates fermion number
conservation through the abelian anomalous coupling, and establishes the required
departure from equilibrium. The chiral coupling of the hypercharge gauge boson
to fermions violates C symmetry, and finally, hypercharge topological number is
odd under CP, therefore when coupled to a field with a time dependent expectation
value, CP is spontaneously broken. The ultimate fate of the asymmetry created
along the direction B — L = 0, depends on the strength of the EW phase transition.
Pseudoscalar fields with the proposed axion-like coupling appear in several possible
extensions of the Standard Model. They typically have only perturbative derivative
interactions and therefore vanishing potential at high temperatures, and acquire a
potential at lower temperatures through non-perturbative interactions. Their po-
tentials are characterized by a scale / ("Peccei-Quinn" scale), which could be as high
as the Planck scale and a much smaller mass, which could be as low as a fraction
of an eV, or as high as 1012 GeV. A particularly interesting mass range is the TeV
range, expected to appear if potential generation is associated with supersymmetry
breaking.
Possibilities for detecting the new particle in accelerators are briefly discussed.
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