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Inflation

Fine-tuning problems 
(i.e. horizon problem, flatness problem, monopole problem)
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Main proposal
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Quantum effect on inhomogeneous space 
plays an essential role in the early universe?
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Israel junction conditions
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Inhomogeneity and inflation
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Most conservative situation
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Quantum effect on inhomogeneous space
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Configuration of the final state
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How to calculate the tunneling rate
Gregory-Moss-Withers formula (2014)

boundary of the E-H action
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Conclusions
• We modeled a part of inhomogeneous space by a FVB. 

• Assuming the thin wall approximation, we can solve simplified equations 
(Israel junction condition). 

• We considered the most conservative situation, i.e., there is no quasi-
homogeneous mode in the system. 

• Once the bubble tunnels to a larger one, it would start inflation beyond the 
Einstein-Rosen bridge. 

• The quantum tunneling may be promoted by the increment of the Bekenstein 
entropy. 

• Here we assume that gravitational interaction among vacuum energy bumps 
does not change our main conclusions. Confirming this assumption will be 
the next work. 

• Investigating our proposal in the case of thick walls is ongoing.



BONUS SLIDES
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