2021 2022

Fundamental study of vacuum decay towards the application to cosmology and
particle physics

Oshita, Naritaka

2,300,000

(D B
(i)
Wheeler-DeWitt
(ifi) AdS

The vacuum decay or nucleation of vacuum bubble, which describes an
important phenomenon in cosmology and particle physics, has been studied and the following three
achievements were obtained: (i) The Lorentzian path integral was applied to the vacuum decay as a
novel way to compute the vacuum decay rate. (ii) Based on the Wheeler-DeWitt equation, it was
numerically discovered that there exists another bubble solution, which gives a higher decay rate
than that of the common bubble solution discovered by Coleman and de Luccia. (iii) It was
theoretically shown that an expanding bubble can be nucleated in the higher-dimensional AdS
spacetime, compatible with the superstring theory, and mimics the expanding four-dimensional
Universe on the bubble surface even if there exists a black hole in the AdS spacetime. This gives a
supporting evidence of that the superstring theory, in which an expanding universe is difficult to
be realized, can be compatible with cosmology.
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