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Analysis of production mechanisms of the axion dark matter based on numerical
simulation
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Focusing on the possibility of axion dark matter, we have investigated a
variety of its cosmological aspects, including its generation processes, time evolution afterwards,
and observability in the present universe. Regarding the generation processes from axion topological

defects such as comic strings, we have successfully derived novel implications based on the
state-of-the-art massively parallel simulations. In particular, we have shown that axion cosmic
strings have a long-term dynamics, which have innovated the previous picture of the cosmic strings.
In addition, we have developed an innovative numerical simulation method of the axion
electrodynamics and investigated its cosmological applications. We also have studied probing axion

dark matter scenario with 21cm line observations. Our study have improved our understanding of axion
cosmology extensively.
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