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AdS/CMT: stripes in high-7".

su[)cr(‘()n(lucl()rs

Understanding strongly ('()ul)lc(l l)l']\-"h‘i(‘h‘

Goal:

Gravity dual of'a 2+ 1 system with stripes
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Background |

®* One method: source stripes in the Hartnoll-Herzog-
o

: Jlauvger, Pajer ¢ Yapanikol: 010. 5
Horowitz SLII)L‘I"C()I](ILICl()l" Flauger, Pajer and Papanikolaou, 1010.1775
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» |nstabilities with Chern-Simons terms

* Holographic QCD
= Domokos and Hars ey, 0704 .1604

e Maxwell-Chern-Simons in 4+ 1
Nakamura, Ooguri and Park, 0911.0679

® D7 probe brane in D3 background
Bergman et al., 1106.3883

® Einstein-Maxwell-axion in 3+1
Donos and Gauntlett, 1106.2004
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AdS/CMT: stripes

Understanding strongly ('()ul)lc(l l)h\-'si(‘s

How do the stripes back-react on the gecometry?
— -

Goal:

Gravity dual of'a 2+ 1 system with stripes
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AdS/CMT: stripes
Understanding strongly coupled physics

How do the stripes back-react on the gecometry?

Goal:
Back-reacted gravity dual of 2+ 1 system with spontancous
£ 3 3
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* AdS gravity, neutral pscudo-scalar, and gauge field:
— - — —
Donos and Gauntlett, 1106.2004
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» Homogenecous solution is AdS-Reissner-Nordstrom::
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A= (1" Y an, fres
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* AdS gravity, ncutral pscudo-scalar, and gauge field:
— e — —
Donos and Gauntlett, 1106.2004
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*» Homogenecous solution is AdS-Reissner-Nordstrom:

> L P 2 /":—' ) ) >
dsT N —2r“ fryndt + ‘ + 2r°(dx® + dy~)

2,'2 ./‘/1' N

A = (] [ = JSrN
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The linearised system

hr A .

Donos and Gauntlett, 1106.2004

» Consider this fluctuation and look for normalisable modes:

OG 1y AT (r — ry)w(r) sin(kx)
0A, Aa(r) sin(kax)
oY - Ap(r) cos(ka) f §

0.012

® AH\-’I]]])l()li(‘ cXpansions:

e 0.008
w Wwo + -+ - 4

ay =t - ) i e 0.004
2

.
e At the next order:
07 A Z(r) + ZWV(r) cos(2kx)), Z L OEEs Dees Dpigs 2
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» Consider this fluctuation and look tfor normalisable modes:
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0.012

* Asymptotic expansions:

i 0.008
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Donos and Gauntlett, 1106.2004

Consider this fluctuation and look for normalisable modes:
Oty AT (r — ry)w(r) sin(kx)
0A, Aa(r)sin(Ax)

oY - AD(r) cos(ka) f

0.012
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Donos and Gauntlett, 1106.2004

Consider this fluctuation and look for normalisable modes:
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Donos and Gauntlett, 1106.2004

Consider this fluctuation and look for normalisable modes:
OG 1y AT (r — ry)w(r) sin(kx)
0A, Aa(r) sin(kx)

oY /\(,.-"J( I') i« )H( /{.I') "]"{ ([‘-r-- ’l YIN o )

0012

Asymptotic expansions:

(TBEe 0.008
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o -t e 0.004
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At the next order:
o7 /\.”,(Z(”)(I') -z )(I') cos(2kx) ), & { Goes Qs Qs

Page 16/27




Donos and Gauntlett, 1106.2004
» Consider this fluctuation and look tfor normalisable modes:
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Ai(r,x)dt + A, (r, x)dy,

7 tields:

A, B,C, A, W, A, ¢

7

/ rryerir:
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S 3 n . ) D I2 . .
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A= Ai(r,x)dt + A, (r,x)dy,

p = w/ ke

7 tields:
A, B,C, A

’ rryerir:
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2nd order, elliptic E.O.M. for
A B, C, W

constraint cquat 10NSs

E.O.M. + boundary conditions —> constraints are satisfied
Wiseman, hep-th/020905 1
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Pmare - fallott conditions
xl:'.(J')

A Ao(r) + - -+ H

!

/S

rcgularity conditions ' ' "= Tinaa

re - . v V&4 fPriiacx
\\-Illl e \/,.2 y = N ()’.,( |’,, 0)

constraints
(.}.,.(‘1 . L /)"‘r, 0) f/(p (/ ./',““. " & ”f“)

= 0, * = w/k. : Neumann or Dirichlet conditions

Solve: Finite difference, use Gauss-Siedel relaxation
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, Ly |

| e2B(r,x) ( i
——
2r<frRnN

A= Ai(r,x)dt + A, (r,x)dy,

g == arik

’ rryerir
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Preliminary results
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Preliminary results
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W hat are the properties of the field theorvy?

Is this the dominant l)hasc?

Zero temperature limit of this l)hasc?
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