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Turbulence and_sin%ularity of the Einstein equation with a negative cosmological
constant studied from classical turbulence theory

Matsumoto, Takeshi
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It has been known that a certain spherical symmetric Einstein equation with

a negative cosmological constant has a turbulent solution by a numerical simulation. The equation
has a global conservation law. The turbulent solution successively generates small-scale activities
by respecting a specific scaling law. The generation occurring in an accelerated manner is
considered to reach the infinitesimally small scale in a finite time.
We studied this turbulent solution and its singular behavior with the method of analyzing turbulence

of the Navier-Stokes equations. In particular, we adopted the picture of the energy cascade in the
Navier-Stokes turbulence to the conservative quantity of the turbulent solution. So far we were not
able to explain the exponent of the power-law scaling law phenomenologicaly. Nevertheless, the
cascade picture shed a new light to the small-scale generation mechanism of the turbulent solution.



(1

AdS/CFT

2011

[1]

[1]
[2]

[2]

[1]

N A~



Iz, t)

M;/M

.Mr. j / M

E
0.6 \

0.4 \

02 ¢ f \

t=100.0 ——

t=105.1

t=110.1

—02 PN

—0.4

G

0.4

0.6 08 1 1.2 14

10!

1072 |

103 |

101y

10-5 L

1079

t=12,72,132,...,320 ——

10-7

10

100 1000

1077 ¢

102 |

103

107 |

10—°

t=28001 — |

t = 300.35

605

10

o

35 %1077
3x 1077

25 x 1077
2x 107 |
1.5 x 107 |
1x 1077

5x 107% |

0

-5 x 10°° e

-1x 1077 |

=15 x 1077

300

10nM

J7{-6/5}
) -6/5

=12,72,132,...,320 ——
0

10 100 1000



J -1

-6/5 = -1.2

' A~

< >

[1] P. Bizon and A. Rostworowski, Wealy
turbulent instability of Anti-de Sitter
space time, Phys. Rev. Lett., 107 031102
(2011).

[2] M. Maliborski and A. Rostworowski,
Lecture notes on turbulent instability of
Anti-de Sitter spacetime, Int. J. Mod.
Phys. A, 28 1340020 (2013).

2018
Takeshi Matsumoto, "Scaling of the skew
symmetric velocity increment in helical
turbulence™, 16th European Turbulence
Conferenece 2017

@
MATSUMOTO, Takeshi

@



®

*



