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(1) Abstract

Motivation
Understanding of a phase structure

about different superconducting states

from holographic superconductor

Set up

4-dim AdS black hole + U(1) gauge field

+ scalar field + tensor field + coupling 7}

Plan
derive EOMSs from the gravity model

study the solution’s property

make a phase diagram

Result

We get a rich phase structure.

4) Solutions of EOMs

the s-wave single solution

the d-wave single solution
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. Other parameters

@ Gravity model
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.We introduce 1 and $,,, as order parameters.

- We consider direct coupling 7] only.
-.probe limit (Matter fields don't change the metric.)

-We introduce different electric charge [P Basu, et al., 2010]
for a rich phase structure.
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® Free energy density

To make a phase diagram,

we calculate free energy density of each solution.

In holographic superconductor, free energy density is
related to a classical Euclid action Synshell -

The solution which free energy density is minimum
Is favored.

free energy density
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favored solutions

It 77 i1s enough large,
the s+d coexistent solution i1s not favored.

(7 Future work
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3 Equations of motion

ansatz v =v(z), @uy=y =
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EOMs have four types of solutions.

- the normal conducting solution  -the s-wave single solution
=0, ©=0 Y#0, =0

-the d-wave single solution - the s+d coexistent solution
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It we choose specific parameters,
we can get a rich phase diagram
Including a triple point and four phases.

. Other coupling
. Other ansatz
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(1) Abstract

Consider a classical solutions of
a holographic model with Josephson coupling.

It we choose specific parameters,
Result : the number of the solutions increases
IN three scalar model.

@ Two scalar model @ Equations of motion @ Solutions of EOMs
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- Same electric charge for gauge invariance 2 /
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® A condition for @ Why does
the solution to exist the solution exist?

B Three scalar model
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