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1. Background

- Recent studies suggest that our universe exist in the false

vacuum and have the possibility to decay to true vacuum.

* Previous study showed that 4 dimension static black hole

induces the catalysis in vacuum decay.
[Gregory et.al arXiv:1401.0017]

- As the first step for the application to the string theory,
we extended the number of dimensions and showed the
catalysis of higher dimension static black hole.

tV () * To study the vacuum decay in the early universe and the

catalysis of very small mass back hole, we need to take effect
of the quantum gravity.
—>applying to the string theory, we try to take in the effect of
guantum gravity.
- String theory is 10 dimension theory, so we extended the
previous study to higher dimensions.
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The Euclidean action, which is substituted into
its classical solution dominate the decay.

* black hole = horizon
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5. Result
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- horizon + Euclidean action - singularity in classical solution
- connect the BH solutions on boundary

1 B T
4G (Ah -+ Ac) Ka_;) —

ab —

D — %aba

induced metric

Fuclidean action
classical solution

area of horizon
bubble tension

SdS—>Minkowski (A+ # 0,A_ = 0)

false vacuum

L R + L (g, ¢)

£:167TG
A\
| o

+

B_ Ah | 2 2
4G 167GT (25

(ZRD_?’ — (D — 1)) T

true vacuum

—2RP 1

5 dimension

1.4 a=0.15 //
O/’/
Vs
12 P
//
// a=0.2

1 .0 "}‘?:::\\ 7 ///,/‘"

“III‘ \\\\\“:\\\\ . // """""""

RN g a=0.25
08\ \ N\~ =

~ @ a=0.3
0.6 |\ S S
“\I‘ \\\ //"'/ N o -
/ _____________________________________________
\ s ‘\“ """"""""""""""""""""""""
// \‘\\ """"""""""
0.4 7N :
0.2
M.
0.1 0.2 0.3 0.4 0.5 0.6 0.7 MN

4~10 dimension
= B

BcoL

<1 show the catalysis
Bepr

. Nariai mass (maximum mass)

. BH mass

. bounce action whiout BH

0.2

b

0.2 0.4 0.6

- Results show higher dimension black holes also induce catalysis.
- The power of catalysis become weak as the number of dimensions grow.

rotating black hole.
new objects that exist string theory.
* Propose the new scenario about the evolution of the universe.

- Study the catalysis of {




