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B Strongly correlated system
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Background Geometry
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Background Geometry
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Background Geometry

B Quantum phase transition
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Background Geometry

m Action in 3+1 dim. (arXiv:2312.06321)
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Holographic Superconductor

m BF bound analysis
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Holographic Superconductor

m BF bound analysis
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Background Geometry

B Equations of motion
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Holographic Superconductor

B Phase diagram
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Phase Diagram
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Phase Diagram

B Black hole horizon at r = r;,

U(r) ~ (r—=ra)U'(rn)

r—Th

a(r) ~ (r = rp)ay(rn),
r—rhp 03 0.6

1.2 1.5

0.9
n(x 10*' cm™)

6.4 6.6 6.8 7.0

350 T T I I
T @ T.:Torque
¥ ® Ultrasound
300 Y 8 AV Neutron
® Nernst

metal ® Kerr effect
AV Tepw

T (K)

0.015

T/k 0.010.

0
0.00 0.05 0.10 0.15 0.20 0.25
Hole doping, p
p
0.005 100 [ . . . .
L ¥4
o Piston cylinder cell (PCC)
@ & Clamp-type cubic anvil cell (CAC)
80 = Constant loading CAC T

T(K)

Q/K?

P (GPa)

7th International Conference on Holography and String theory in Da Nang Duy Tan University, Da Nang



Phase Diagram
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Phase Diagram
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Quantum Critical Region

B Asymptotic solution
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Quantum Critical Region

B Asymptotic solution
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Quantum Critical Region

B Asymptotic solution III
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Quantum Critical Region

m On-shell actioin
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Quantum Critical Region

m On-shell actioin
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O Massive gauge field: Lifshitz solution
o Ay 1s free parameter: Charge can be defined independently

o Thermodynamics of boundary theory
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Thermodynamics

B Thermodynamic quantities

1
Ty =—e"Us) U'(ry)
4

_ 2
§ = 47er

0" = /=8 (1+ 1161+ 21,197 | F?) F"

7th International Conference on Holography and String theory in Da Nang Duy Tan University, Da Nang



Thermodynamics

B Asymptotic AdS geometry
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Thermodynamics

B Asymptotic AdS geometry

Stot = Sbulk + Sc
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Thermodynamics

B Asymptotic AdS geometry
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Thermodynamics

B Asymptotic AdS geometry
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Thermodynamics

B Asymptotic AdS geometry
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Thermodynamics

B Asymptotic AdS geometry
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Thermodynamics

B Asymptotic Lifshitz geometry
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Thermodynamics

B Asymptotic Lifshitz geometry
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Thermodynamics

B Asymptotic Lifshitz geometry

o Trace of the Einstein equation
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Thermodynamics

B Asymptotic Lifshitz geometry
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To be Continued......
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