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Introduction: Holographic model

The first holographic superconductor '
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Introduction: Holographic model

Conductivity: normal phase ' 0903.3234:Hartnoll

Im o

Two different delta functions
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Introduction: Holographic model

The first holographic superconductor '
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Introduction: Holographic model

Momentum relaxation ' Ay ~ 1+ Ag cos(koz) cf) ¢ ~ Agcos(kox)
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From Matteo Baggioli’s slides
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Model KK, Kim, Park(2015) I
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Model KK, Kim, Park(2015) I

Action '
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Background solution KK, Kim, Park(2015) |

Ansatz '
Equati f ti ' 2 () 442 dr? r’ 2 2
udartions or mortion S —Xx\r - _
ds S(r)e dt” + 5(r) + 2(da: + dy?) ,

2 4282 ;B
NI A9752<I> ex 0 A=A (r)dt, ®=d(r), Yr=Pnz= L25“
XA/Z 2G/ 2 6 2(1)2 2A2(I)2 X _ A2
2 4 © t+9+2— o+ =41 ’526:262
2G Sr r GL G g r<GL
9/ X/ q26XA2 m2
@// J A “ @/ t d — 0
* (9 2 G G
/ 2852
A;’+<X5+2)Ag—2q 2 A =0
r g N
t'(rn)
1.5¢
Horizon Boundary
1.0}
M2 4502
0, ()
X () | X(r) ~ XV A+ S+ 3 ,
— A CA) L . L
S(rn) = L2 202 212 L2
ey A(l)
& Ai(rn) = 0 | Ay(rp) ~AY T n
oL o3
(I)(?”‘h) + .




Bardoux, Caldarelli, Charmousis (201 2)

Normal state solution Andrade, Withers(2013)

KK, Kim, Park(2015

No condensate ' b =0
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Bardoux, Caldarelli, Charmousis (201 2)’

Normal state solution Andrade, Withers(2013)

KK, Kim, Park(2015

No condensate ' b =0
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Instability of normal state at zero T

BF bound of scalar field with mass M in AdSq+1 with the radius Ly+1 '
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Phase diagram
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Action for fluctuations KK, Kim, Park(2015)
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Action for fluctuations KK, Kim, Park(2015)
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AC electric conductivity

KK, Kim, Sin, Seo(2014)
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Thermal and thermoelectric conductivity KK, Kim, Sin, Seo(2014)
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Relaxation time KK, Kim, Sin, Seo(2014)
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v Electric AC Conductivity I

Blp=1
Re[o]
2.0
T/TC — 3 2 ......... ’ I
T/T. = 75 1
1.0 Y
T/T. = 0.89 :

T/T, = 0.66 0.5
\ I

T/T. =027 —, ,,

/
o\ 2 3 4 5 Y

Im[o] > delta function

/~ pole

31




Re[o]
2.0¢

1.5

— wl
5,U

(a) B/p=0.1, T/T.=1.52,1,
0.94,0.76,0.37 (dotted, red,
orange, green, blue)

Re[o]

(b) B/p=1, T/T, = 3.2,1,0.89,
0.66,0.27 (dotted, red, orange,
green, blue)

Re[o]
2.01

1.5

OO . A T T S T S T S S NS N N MR} w/B
00 02 04 06 08 10 12 14
Im[o]

3r

2

1

0 ‘ ‘ /

; 12 14 WP
—1L

(¢) B/p_— oo(p = 0), T/T. =
13.273.5.1,0.95.0.7,0.4,0.25
(dashed, dotted, red, orange,
green, blue, purple)



v Two fluid model and Drude peak
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v Two fluid model and Drude peak I
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FGT sum rule
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Thermoelectric AC Conductivity I
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Thermal AC Conductivity
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Summary and outlook l

] superconductor + momentum relaxation effect in a simple set-up

—1 1
SHHH = / dd+133\/ —g [R+ d(dL2 ) — ZF2 — |D(I>‘2 — m2|<I>|2]
M
d—
1
Xy
=1

ScH = —2/ dlz/—K , Sy :/ Az /=g
oM M

[ New holographic superconductore ( 5 -induced)
- Need to check other holographic superconductor models
with momentum relaxation
] three AC conductivities: electric, thermoelectric, and thermal
- consistency check: DC limit, FGT sum rule
[d Homes law ps = Copc(T:)T.
[J More curate like holographic model
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