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We wish to solve " — 00
e Ly 2
mn o gmn f2 gmn B

At t>0 we use

(0)

Emn — g,m/
r— 00

g dxtdx? = (14 Q)((dx")* + (dx?)*) — dr*

The dual energy momentum tensor can be read off of the metric

o0

fZ

2
ds —?

L, =8,

(

g Crdxtdx? + dg“z)

Then k=0

3)



Holographic turbulence

We wish to solve r — 00| <
IEO=S
R, —~R 2 e =0
mn 2 gmn f2 gmn o

At t>0 we use

G — 8% gidxtdx’ = (1+ Q)((dx")’ + (dx*)?) — dr’

r— 00

In practice, we need to solve numerically.




Holographic turbulence

We wish to solve

1 12

R ——Rg, ——g =0

At t>0 we use

G — 8 glldxtdx = (1+ Q)((dx')’ + (dx*)?) —dr’

r— 00

In practice, we need to solve numerically.



Holographic turbulence

/0
We wish to solve
R : R - =(
mn o gmn f2 gmn T

At t>0 we use

G — 8 glldxtdx = (1+ Q)((dx')’ + (dx*)?) —dr’

r— 00

In practice, we need to solve numerically.



Holographic turbulence

We wish to solve . >{OQ_] S
Ro_lp, 12 _, Fif e
mn " 8mn fng” —

At t>0 we use

G — 8 glldxtdx = (1+ Q)((dx')’ + (dx*)?) —dr’

r— 00

In practice, we need to solve numerically.



Holographic turbulence

We wish to solve

1 12

R ——Rg, ——g =0

At t>0 we use

70

T — X1

G — 8 glldxtdx = (1+ Q)((dx')’ + (dx*)?) —dr’

r— 00

In practice, we need to solve numerically.
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Holographic turbulence

We wish to solve 70 >(OO—_* o=
1 12 S
Rmn—ERgmn—ngn — O r =1 See teeeieeteconittt 0,

At t>0 we use

G — 8 glldxtdx = (1+ Q)((dx')’ + (dx*)?) —dr’

r— 00

In practice, we need to solve numerically.

Solving in the right order allows us to rewrite the Einstein equations as a set of
ordinary stochastic differential equations.



Holographic turbulence

We solved for the metric

2 [
ds? = 7 ( D gWkdxtdx? + dgz)

Did this many times, and then computed the average:

T.,=285
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T, =g
Recall:
¢ = jzp\f/\zkd@k x k=3
Define:
" u* = — eu”
with
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Recall:

A L0 _s
€ = E'D‘Vl kdO, o k3

We find:
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There’s an apparent horizon at

09 <p=p(t,x,x) < 1.1

The area element of the apparent
horizon Is given by an expression
of the form
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We define the area element power
spectrum
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Holographic turbulence

The area element of the apparent
horizon Is given by an expression
of the form

A, X)) =2(t, x)?

We define the area element power
spectrum

6| 7)) = j\zﬁ»mm@

such that

A= j&idzx = J&dn
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The area element of the apparent  Compare with
horizon Is given by an expression

of the form
A, X)) = 21, x)* e= |7
We define the area element power
spectrum
a(| 7)) = : J\z % 7| de & = : szkde
Q) " - (27
such that

A= Jﬂdzx = j&dn E = Jedzx — Jédk
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The area element of the apparent

horizon is given by an expression "
of the form 97 t
A (t, 7) = 2.(1, 7)2 5 = \ 1250
: . K53
| 1000
We define the area element power AL J/ |75o
spectrum - 500
(7)) = — J\E lwide
a(| n|) = —|7 | n |
such that T s T 0 20 o

A= Jﬂdzx = j&dn
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Results

Driven turbulent behavior can be achieved by placing the theory on a
random metric

*The area power spectrum seems to follow the energy power spectrum in
the non relativistic limit



Results

Driven turbulent behavior can be achieved by placing the theory on a
random metric

*The area power spectrum seems to follow the energy power spectrum in
the non relativistic limit

Outlook

-Can we increase the inertial range?
|s there relativistic turbulence?

‘Does the power spectrum relate to a fractal horizon?

*|If so, is there a way to predict it?



