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ṗ = e(E +
p⇥B

m
)� p

⌧

�(!) =
�0

1� i!⌧
lim
⌧!0

<� ! 1

holography @µT
µi = �⌧�1T ti

Thursday, June 16, 16



Drude metal

momentum relaxation
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log-log plots for 
various parameters
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G. Horowitz et al., Journal of High Energy Physics, 2012
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gravitational lattice
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log-log plots for 
various parameters

for

               a remarkable claim! 
replicates features of the strange metal? how?

G. Horowitz et al., Journal of High Energy Physics, 2012

optical conductivity from a 
gravitational lattice
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A1 = 0.75, k1 = 2, k2 = 2, ✓ = 0, µ = 1.4, T/µ = 0.115

Results
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similar results: Rangamani, 
Rozali, Smyth arxiv: 

1505.05171
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How can       have an anomalous dimension?    Aµ

Aµ ! Aµ + @↵
µG

solution    

~r↵ ⇥ ~A = ~B

no Stokes’ theorem

I
~A · d` 6=

Z

S
B · d~S

↵Fµ⌫ = @↵µ
µ ↵⌫A⌫ � @↵⌫

⌫ ↵µAµ
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is the correction large?

��R =
eB`2

~ L�5/3/(0.43)2

yes!

↵ = 1 + 2/3 = 5/3
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QFTIR

operators
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e
R
d

d
x�OO(@µ�)

2 +m2�2

bulk-boundary operator correspondence 

smearing function see also K. Rehren (2000)
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@g
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= Cd,� (�r)�f

� =
1� a

2

use Caffarelli/
Silvestre

 the    for massive scalar 
field

O = (��)��0
O

� =
p

4m2 + d2/2
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dynamical `Higgs’ mode

mechanism: fractional gauge fields

new length scale
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Uchida, et al. Cooper, et al.

x

  low-energy model for Ne↵ > x??

Ne↵(⌦) =
2mVcell

⇡e2

Z ⌦

0
�(!)d!
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what if?
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= An1+ 2(↵�1)

d + · · ·
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probe with fractional
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boundary
non-local action
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