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1. Motivation

Formulate holography through universal quantities 

Applications: - Quantum critical phenomena

- Phase transitions (confinement/deconfinement, …)

- Characterize quantum phases of matter
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▶ Ryu-Takayanagi formula

Static geometries

CFTs dual to Einstein gravity

Surface anchored to ∂𝐴

Minimizes the area functional 

▶ Generalized formula

Higher-curvature gravities = Broaden spectrum of CFTs

•

•

•

CFTs dual to Gauss-Bonet (GB) gravity
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2. Approach

1
AdS/CFT correspondence

• Zero T CFTd flat spacetime    =   Empty AdSd+1 in Poincaré coordinates 

• Finite T CFTd flat spacetime  =   Black hole AdSd+1 planar horizon 

2
HEE formula

• RT formula             → BH in Einstein gravity

• Generalized formula  → BH in GB gravity

3
Low T expansion

• Perturbative expansion around vacuum solution

⇒ Universal character of the coefficients?
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•

•

Divergent ⇒ Finite quantity = relative entropy:   
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3. EE from Einstein gravity

▶ Central charges

1 dimensionless parameter in 
Einstein gravity

Expansion coefficients are fixed
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• Entropy density: 

Anna Hill Romero, IFIC



Zero temperature

11

4. EE from GB gravity

Empty AdSd+1

•

•

Generalized HEE formula

•

Anna Hill Romero, IFIC



Zero temperature

11

4. EE from GB gravity

Empty AdSd+1

•

•

Generalized HEE formula

•

•

Anna Hill Romero, IFIC



Finite temperature

12

4. EE from GB gravity

GB planar BH

••

Anna Hill Romero, IFIC

Finite quantity:•



Finite temperature

12

4. EE from GB gravity

GB planar BH

••

▶ Relative entropy result
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4. EE from GB gravity

▶ Central charges

• 2-point function:

2 dimensionless parameters in 
GB gravity

▶ Results

•

•

• Entropy density:
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Universal character of 
the 1st order term??
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5. Outlook
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High temperature

Leading contribution = thermal entropy

Incomplete AdS/CFT dictionary

Simple expression for the expansion coefficients

Other gravitational theories

Same behavior?



Thank you!!
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Gravitational action (d+1 dimensions)
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Backup
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•

•

▶ + Gauss-Bonnet term

Quadratic correction to General Relativity

▶ Einstein-Hilbert action + cosmological constant term



Low temperature expansion
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Backup
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• RT functional

• Holographic surface
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