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Superconductors

m Material which has the property that its electrical resistance decreases
(~ 0) below a temperature T..

m In presence of H, it can not penetrate them. If a H. is applied below T,
the system loses its superconductor properties.

Minimal ingredients to describe a holographic superconductor

Charged black hole <> Introduce another scale (finite chemical potential 1)

m System that admits hairy solutions at low temperatures and not at high
ones.

m Gauge field A, (global U(1) symmetry) <+ Conserved current J*

Charged field 1 <+ Charged operator O (to break U(1) symmetry
spontaneously)
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Backreacted Bl superconductor
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Backreacted Bl superconductor / Condensate
Asymptotic behaviour r — co
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Backreacted Bl superc

Perturbation equat
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Noncommutative / Born-Infeld

Noncommutative distributions of mass and charge / Born-Infeld
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AdS-Einstein-Born-Infeld black hole (r? > 46)
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Noncommutative / Born-Infeld superconductor
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Asymptotic behaviour r — co
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Changes in condensate with 6 and @

Vo, 1T, NG 1T,

s s .
(e) VO, /Tcvs T/T: (6 =1/100, (f) VO2 /T vs T/ T, (6 =1/50,
b=7) b=T7)

Vo m. Vo m.

(8) VO /Tcvs T/ T (Q =1/2, (h) VO3 /Tc vs T/ T, (Q = 4/10,
60 =1/100, b =7) 0 =1/100, b =7)
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Changes in conductivity with b, 6 and Q

Perturbation equation
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Backreacted Bl superconductor

m Increasing backreaction difficults superconducting condensate.
m Frequency gap increases with backreaction.

m Backreaction changes the behaviour with the variation of nonlinearity.

Noncommutative / Born-Infeld superconductor

m Increasing noncommutativity difficults condensate.

m Frequency gap changes with noncommutativity.
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