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Embed D5-brane

t x y
D3 x x x X
Db x x x X X

dQ2 = d6? + sin? 0 dQ3 + cos? 6 23

cosf = x

M. Aradjo (MPI Munich) arXiv 1505.05883 4 /12



Background
Embedding is determined by

A= ¢(z,x)dt x(z,x)

M. Aratjo (MPI Munich) arXiv 1505.05883



Background
Embedding is determined by

A= ¢(z,x)dt x(z,x)

Dynamics given by DBI action

S— N;Tps / d®x \/— det(P[g] + F)

M. Aradjo (MPI Munich) arXiv 1505.05883 5/12



Background
Embedding is determined by

A= ¢(z,x)dt x(z,x)

Dynamics given by DBI action

S=—N¢Tps / d®x \/—det(P[g] + F)
IR behaviour (regularity)

P(z,x) =aD(x)(1—2)% +...
x(z,x) = COx) 4+ F[CO)] (1 - 2)% + ...

M. Aradjo (MPI Munich) arXiv 1505.05883 5/12



Background
Embedding is determined by

A= ¢(z,x)dt x(z,x)

Dynamics given by DBI action

S=—NfTps / d®x \/— det(P[g] + F)
IR behaviour (regularity)
P(z,x) =aD(x)(1—2)% +...
x(z,x) = COx) + FICOX)] (1 - 2)? +...
UV behaviour
P(z,x) = p(x) = p(x)z + ...
x(z,x) = m(x) z + P(x)2> + ...

M. Aradjo (MPI Munich) arXiv 1505.05883 5/12



Background
Embedding is determined by

A= ¢(z,x)dt x(z,x)

Dynamics given by DBI action

S=—NfTps / d®x \/— det(P[g] + F)
IR behaviour (regularity)
P(z,x) =aD(x)(1—2)% +...
x(z,x) = COx) + FICOX)] (1 - 2)? +...
UV behaviour
P(z,x) = p(x) = p(x)z + ...
x(z,x) = m(x) z +Y(x)2> + ...

M. Aradjo (MPI Munich) arXiv 1505.05883 5/12



Resolution of the background
Numerical resolution of EOMs: Chebyshev + Newton-Raphson
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Can read charge density

p(x) = —0:¢(z, x)|z=0

M. Aradjo (MPI Munich) arXiv 1505.05883



Results for background

Can read charge density

p(x) = —0:¢(z, x)|z=0

M. Aradjo (MPI Munich)

arXiv 1505.05883

-10

B o

10



Results for background

Can read charge density

p(x) = —0:¢(z, x)|z=0

M. Aradjo (MPI Munich)

arXiv 1505.05883

8o



Results for background

Can read charge density

p(X) = - z¢(ZaX)|z:0 6

Results

e D3/D5 intersection realises e : ’ .

(141)-dim interface.

@ p(x) is localised at the >0
interface. & 25
@ Enhancement bigger close to g 90
phase transition.
o Not exactly as for -10 5 0 5 10

homogeneous case.
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Fluctuations

Study linear response to electric field to analyse conductivities.
A, = Au(z,x) + au(z, x)e™t

iwt

X = x(z,x) + ¢(z,x)e

M. Aradjo (MPI Munich) arXiv 1505.05883 8 /12



Fluctuations
Study linear response to electric field to analyse conductivities.

A, = Au(z,x) + au(z, x)e™t

iwt

X = x(z,x) + ¢(z,x)e

Parallel to defect: o,

- a, decouples
— 1 linear PDE

M. Aradjo (MPI Munich) arXiv 1505.05883 8 /12



Fluctuations
Study linear response to electric field to analyse conductivities.

A, = Au(z,x) + au(z, x)e™t

iwt

X = x(z,x) + ¢(z,x)e

Parallel to defect: o, Transverse to defect: oy
- a, decouples - (ax, at, ¢, az)
— 1 linear PDE — 3 linear PDEs + constraint

M. Aradjo (MPI Munich) arXiv 1505.05883 8 /12



Fluctuations
Study linear response to electric field to analyse conductivities.

A, = Au(z,x) + au(z, x)e™t

iwt

X = x(z,x) + ¢(z,x)e

Parallel to defect: o, Transverse to defect: oy
- a, decouples - (ax, at, ¢, az)
— 1 linear PDE — 3 linear PDEs + constraint
iwt -ji f;

fii = (iwej)e oi(w,x) = (i=x,y)

iwei  fii|,—

M. Aradjo (MPI Munich) arXiv 1505.05883 8 /12
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Use same numerical apparatus as for background.
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Conductivities

Use same numerical apparatus as for background.

& &
2 <
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£ £
Results

@ o and o, look alike at high w and away from interface.

@ o, and o, differ at low w and close to interface.

@ oy is suppressed (feels charge density all over (mostly edges)).

@ 0, is enhanced (feels charge density at interface).

arXiv 1505.05883 9 /12

M. Aradjo (MPI Munich)



DC conductivity o2¢

Can do the same as in EOMs in DC limit (w — 0)
- [0809.3808] iqbal, Liu

- [11036068] Ryu, Takayanagi, Ugajin d( = \/ h(Z)/f(Z)2 dz

9¢ (F(¢;x) Ocax) =0
By (F(C,x) Deax) =0
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iw
o2 from IR data
DC _ 2L
f L }'(1 x)
Short vs long systems — different BCs
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Conductivities

}L,)C is also sensitive to
inhomogeneity.
e Gradients in x and ¢: p(x)
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Re o(w =0, x)
A 0 O N

w

N

-10 -5 0 5 10
x

oDC sensible to system size

M. Aradjo (MPI Munich) arXiv 1505.05883



Conductivities

3 }L,)C is also sensitive to

inhomogeneity.
e Gradients in x and ¢: p(x)

N N
- N
. — @ Fluctuation EOMs
8 1.4 ||
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3
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2
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x Mostly due to p(x).
o2€ sensible to system size Sensitive to system size.
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Conclusions and Outlook

CONCLUSIONS
- D3/Db5 intersection in probe limit realises 1-dim charged interface.

Charge density peaks at interface (po ~ 5p1).

ox(w,x) ~ oy(w, x) at w,x > 0. oy(w, x) # 0y(w,x) at w,x = 0

oy(w, x) sensitive to 0.

Current conservation: constant 02¢. IR background data.
+ o2€ & pr, 0D < p(x).
+ At x=0, 0P ~400c.

Sensible to system length. p(x) overpowers Oy p(x)
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FUTURE DIRECTIONS
@ Turn on topological terms.
@ Look for signatures of Fermi surface.

@ Study effects of disorder.
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