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AdS/CMT: stripes in high-7".

sup erce nductors

Understanding strongly ('()Lll)lc(l l)l])’.\'i('h‘

Goal:

Gravity dual ofa 2+ 1 system with stripes
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Background |

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

Horowitz \'Ll[)L‘I‘C()n(lu(‘l()l" l"l.lu_g__{vr, Pajer and Papanikolaou, 1010.1775

Qz,=0.25 6=0.4
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Background |

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

Horowitz \'Ll[)L‘l"('()n(lLlCl()l" Flauger, Pajer and Papanikolaou, 1010.1775

Qz,=0.25 6=0.4
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Instabilities with Chern-Simons terms

* Holographic QCD
= Domokos and Harvey, 0704, 1604

* 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 (‘()Lll)lc(l l)ll)*’.\'i('.\‘

How do the stripes back-recact on the ccometry’?

Goal:

Gravity dual ofa 2+ 1 system with stripes
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AdS/ CMT: stripes

Understanding strongly (‘()Lll)lc(l l)l])’.\'i('.\‘

How do the stripes back-react on the gecometry?

Goal:
Back-reacted gravity dual of 2+ 1 system with spontancous

stripvs
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» AdS gravity, ncutral psecudo-scalar, and gauge field:
Donos and Gauntlett, 1106.2004
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» Homogeneous solution is AdS-Reissner-Nordstrom::

) 9 . > (/f':— 3 S >
ST N -21r° frNndt® —+ + 2r=(dx= + dy~)

2r2 frN

A = (1 - Jrn =1 (' * 1,1--; ) (5 ) ' .ul-‘—f (5 )l
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» N - - ’ - - v £ Qg - ’ . - - . .
AdS gravity, ncutral psecudo-scalar, and gauge field:
Donos and Gauntlett, 1106.2004
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» Homogeneous solution is AdS-Reissner-Nordstrom::

) 9 . > (/f‘:— - - P
dsT n -27r° frNndt® + + 2r<(dx* + dy~)

2r2 frN

A = (l ._ JSrN

Pirsa: 12060029 Page 11/27



1008

Donos and Gauntlett, 1106.2004

»

Consider this fluctuation and look for normalisable modes:
Oty Ar(r — ryp)w(r)sin(kx)
oA, Aa(r) sin(kax)
oY - AD(r) cos( k) f 2

0.012

AH\-’l‘nl)l()li(‘ L‘xl)ansi()ns:

s 0.008
w o

A I = .. 0.004
(g0}

.
At the next order:
572 /\Q(Z(ll)(,.) - Z(I)(l')('():-%('.;‘/.'.f')). z {_f/u-_f},,-_.»-_-‘j,;,;,--‘
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Donos and Gauntlett, 1106.2004

» Consider this fluctuation and look for normalisable modes:
OG 1y Ar(r — ryp)w(r)sin(kx)
oA, Aa(r)sin(Aax)
oY AD(r) cos( k) f 2

0.012

AH\-'lnl)l()ti(' vxl)ansi()ns:

s 0.008
w o

(o + - - - —- ... .00
f')|
.

At the next order:

5Z = XN2(ZD(r) + ZV(r)cos(2kx)), Z {Gtts Gaws Gy s <
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Donos and Gauntlett, 1106.2004

Consider this fluctuation and look tfor normalisable modes:

Ar(r
Aa(r)sin(Aax)
AD (1) cos(ka)

rs.(/f (7]
SA,
oY

AH\«'lnl)l()ti(' t‘Xl)allHi()llH:

L
w oy

g -
b1
.
At the next order:
07

- ry)w(r) sin(kax)

rl“
c’

0.012

0.008

0.004

/\H(Z(l})(,.) . Z( l )([') ('()H(BA'..")). Z

{ Gtts Jrvws yys <

Page 14/27




FE Y a2 a T ‘ — ey |

|/ 7 7 =\ J™> ™ Y™
1 | | | - ’_j | H — — \ [ S Y ]
1 “r | AN A et Y ] ‘
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»

Consider this fluctuation and look tfor normalisable modes:
OG 1y Ar(r — ry)w(r)sin(kx)
oA, Aa(r)sin(Ax)
oY AD(r) cos(kax) 7. (K dan)

0.012

» AH\-’I‘[]])I()li(‘ L‘xl)ansi()ns:

TR 0.008
w e

gy A+ o - = .. 0.004

|"J| . ' _;:
. 5
» At the next order:

§Z = N(ZO(r) + ZW(r) cos(2kx)), Z = {Gtts Gwas Guy- <
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Donos and Gauntlett, 1106.2004

®

Consider this fluctuation and look tfor normalisable modes:
Gty Ar(r — ry)w(r)sin(kx)
oA, Aa(r)sin(Aax)
oY AD(r) cos( k) 42 (K dan)

0.012

AH\«'lnl)l()ti(' L‘xl)ansi()ns:

s 0.008
w o

gy A+ o = .. 0.004
2

r
At the next order:
t’sZ /\‘J(Z(”)(I') + Z(l)(")('()ﬁ(:—;f’/"-".))- Z {_(/ff'_{}.1'.!"_rj'fj'f}‘“
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Donos and Gauntlett, 1106.2004

» Consider this fluctuation and look for normalisable modes:
Ar(r — ry)w(r)sin(kx)
Aa(r) sin(Aax)
AD(r) cos( k) 1. (Kes Lomax)

0.012

AH\-’IIll)l()li(‘ cxl)ansi()ns:

i 0.008
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|"J|
.

At the next order:

52 = N2(ZO(r) + ZWV (r) cos(2kx)) . Z = { G, Gwar G+ <
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dr?

.‘—)’.2./‘!1' N

D () . > 2 I3
2"___-/”;\%.._..\(:“:}(/,._ i (__,/ (rya) (

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

- e A— I3
/ = lnn:.r(‘ r

-7/ k..

7 tields:

A, B, C, A, W, A, 9

/ rrierir
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W, A,

Y

xr = mw/k,

7 ftields:
A, B,C, A

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

constraint cquat 1OoNs

E.O.M. + boundary conditions —> constraints are satisfied
Wiseman, |1vl) th/0209051
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fallott conditions

A].‘: I ¥
‘l .",“(.i') = - o .)F')
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recogularity conditions

With O C| p=0 0

e \/1'3 r<

constraints

()r(\ /;I,J 0 o (1’

xr =0, r = nw/k. : Neumann or Dirichlet conditions

Solve: Finite difference., use Gauss-Siedel relaxation

3
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fallott conditions
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constraints
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Pmare - fallott conditions

As (e
‘l ."1“(.!') } i .)F')

7

?
»

= T4 :

regularity conditions ' 5 "= Tinaa

) )J'ffrf.l'
With \/,.- 2, ! !

constraints
(l}.!'(“ - < (/ ",'PIJ'III“. ”f“)

xr =0, r = nw/k. : Neumann or Dirichlet conditions

Solve: Finite difference, use Gauss-Siedel relaxation

b
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dr?
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Preliminary results
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What are the properties of the field theory?

Is this the dominant l)hasv?

Zero temperature limit of this l)hasc?
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