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Abelian-‐Higgs	  coupled	  to	  Einstein	  gravity:	  	  
	  
	  
T=0,	  [1]	  
	  
	  
	  
T>0,	  [2,3.4]	  
	  
	  
	  
	  

IntroducVon	  

Entanglement	  Entropy	  

Intermediate	  frequencies	  
Debye’s	  expansion	  of	  	  	  	  	  	  	  	  	  	  	  valid	  for:	  
	  
	  
Large-‐d,	  from	  (7)	  and	  (12):	   	   	   	  .	  
Taking 	   	   	   	  ,	  Debye’s	  expansion	  yields:	  
	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  is	  given	  in	  Eq.	  (10).	  	  	  	  Eqs.	  (8)	  and	  (13)	  lead	  to:	  
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Electrical	  conducVvVy	  at	  T=0	  
Eq.	  (3)	  domain	  wall	  geometry:	  	  	  	  	  	  	  	  	  	  	  	  ,	  	  	  	  	  	  	  	  	  ,	  	  	  	  	  	  	  	  	  ,	  	  	  	  
Low	  frequencies	  
Following	  [1],	  in	  background	  (3)	  solve	  analyVcally	  for	  Ax(z,ω).	  
	  
	  
	  
	  
	  
	  
Low	  frequency:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  ,	  	   	  	  	  	  	  	  	   	   	   	  	  and	  	  
Is	  the	  posiVon	  above	  which	  the	  geometry	  is	  significantly	  
deformed	  from	  IR.	  Eq.	  (6)	  leads	  to:	  
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Eq.	  (8)	  and	  (10)	  lead	  to:	  
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SVp	  of	  width	  	  	  	  .	  	  	  	  	  	  Sharp	  domain	  wall	  approximaVon:	  	  
T=0	  
	  
	  
	  
	  
	  
At	  constant	  	  	  	  ,	  in	  the	  large-‐d	  limit	   	   	   	  .	  Also	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  ,	  
therefore,	  finite	  part	  of	  entanglement	  entropy	  tends	  to	  zero	  as	  
d	  tends	  to	  infinity.	  	  	  
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Entanglement entropy (in untis                  )  in the back- 
reacted background close to Tc: 
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Numerics	  
Using model (1) (4) (5). Probe limit. 
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Large	  frequencies	  
Seang 	   	  	  	  	  	  	  	  ,	  both	  domain	  wall	  geometries	  are	  equal.	  
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Absolute value of EE is smaller than for T>Tc. 
The number of degrees of freedom is smaller at T<Tc. 
Powerful observable to detect phase transitions. 
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Conclusions	  

  Higher order power law for Re(σ) at low ω (stronger 
suppression). 
  More pronounced maximum in Re(σ) (smaller 
decoherence). 
                       ? Correct parameter rescaling necessary. 
  Smaller absolute value of the regularized part of the 
entanglement entropy (less degrees of freedom). 
  The dual field theory becomes more weakly coupled.  
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Larger	  d	  stronger	  suppression	  	  
	  
	  
	  

Larger	  d	  	  
stronger	  peak	  	  
	  
	  
	  

Consistent	  with	  the	  presence	  of	  peak	  	  
	  
	  
	  


