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We investigate the origin of cosmic magnetic fields and their influence on
structure formation in the universe. What we have done are, (1) Evaluate magnetic fields generated
from the vector mode perturbations and constrain models from observations. We especially focus on
Einstein-aether theory, which is one of modified gravity theories, and topological defects such as
global texture and cosmic string. #2) First time thoroughly calculate magnetic field generation due

to second order perturbations and find resultant magnetic fields can be a seed of cosmic magnetic
fields. (3) Evaluate cosmic magnetic fields generated by radiation emitted from active galactic
nuclei’ s in the early universe.
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