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We evaluated vacuum instability induced by
an electric field and a magnetic field.

An electric field

[K.Hashimoto, T.Oka, A.S (1403.6336)]
[K.Hashimoto, T.Oka (1307.7423)]
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Meson condensation at the phase boundary ?



Introduction

ex1)
Power law scaling at the phase transition

Hagedorn transition in string theory

ex2) Turbulent meson condensation

Weak turbulence in AdS space-time

[Hashimoto, Kinoshita, Murata, Oka (1408.6293)]

Universality of turbulent meson ?

[P.Bizon, A.Rostworowski(1104.3702 [gr-qc])]
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Problem
Universality of a power law on turbulent
mesons condensation ?

Gravity dual to D3-D5 brane(N=2 SQCD)

The spectrum of the scalar mesons

Methods

The fluctuation of the D5-brane by
an electric field or a temperature

Results
The D5-branes have a cusp by the electric

∝ (mass) -4
field or a temperature.
(The energy of the n-th meson)



Problem
Universality of a power law on turbulent
mesons condensation ?

[Hashimoto, Kinoshita, Murata, Oka (1408.6293)]

In D3-D7 brane system(N=2 SQCD)

The power law of the n-th meson in  
the other brane systems ? 



Gravity dual to D3-D5 brane(N=2 SQCD)

The spectrum of the scalar mesons

Methods

The fluctuation of the D5-brane by

D3-D5 brane(an electric field)
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Gravity dual to D3-D5 brane(N=2 SQCD)

The spectrum of the scalar mesons

Methods

The fluctuation of the D5-brane by

D3-D5 brane(a temperature)
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Gravity dual to D3-D5 brane(N=2 SQCD)

The spectrum of the scalar mesons

Methods

The fluctuation of the D5-brane by
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Gravity dual to D3-D5 brane(N=2 SQCD)

The spectrum of the scalar mesons

Methods

The fluctuation of the D5-brane by
an electric field or a temperature
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ċ

2
n � 1

2
⌦2

nc
2
n

�
+O(�3)

⌦n ⌘ 2
p

(1/2 + n) (3/2 + n)m

� =
1X

n=0

c(t)en(⇢)

[R.C.Myers, R.M.Thomson (0605017)]



Results
The D5-branes have a cusp by the electric

∝ (mass)-4
field or a temperature.
(The energy of the n-th meson)

The shape of the D5-brane(the electric field)
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Results
The D5-branes have a cusp by the electric
field or a temperature.
(The energy of the n-th meson)

The n-th meson spectrum(the electric field)
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Results
The D5-branes have a cusp by the electric

∝ (mass)-4
field or a temperature.
(The energy of the n-th meson)

The shape of the D5-brane(a temperature)

The cusp(critical embedding)

Smooth
(Minkowski embedding) Red:

Purple:

Green:

Orange:

Blue:

1 2 3 4 5

0.6

0.7

0.8

0.9

1.0

L̃(xi
, v)

v

rH/rcr = 1
rH/rcr = 1

rH/rcr = 0.99

rH/rcr = 0.9
rH/rcr = 1.01

rcr ' 0.886



Results
The D5-branes have a cusp by the electric
field or a temperature.
(The energy of the n-th meson)

The n-th meson spectrum(a temperature)
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Conjectures
The power law     depends on only the 
dimensionality of the brane cone:
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Universality of a power law on turbulent
mesons condensation ?

Gravity dual to D3-D5 brane(N=2 SQCD)

The spectrum of the scalar mesons

Methods

The fluctuation of the D5-brane by
an electric field or a temperature

Results
The D5-branes have a cusp by the electric

∝ (mass) -4
field or a temperature.
(The energy of the n-th meson)


