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Simplest holographic model
2.   Space emergent from data

Classical scalar field theory in unknown 5-dim. spacetime

ds2 = �f(�)dt2 + d�2 + g(�)(dx2
1 + · · · + dx2

d�1)
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Equation of motion as a feedforward NN
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Training with QCD data : quark condensate

:  Quark mass�0
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:  Quark condensate

Lattice QCD data at T=207[MeV]
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Training with QCD data : quark condensate

Trained values of potential :
1/L = 237(3)[MeV] ,   λ/L = 0.0127(6)  

h(⌘)
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Training with QCD data: hadron spectra

Positive
Negative

B′�(z) = Φ′�(z) − A′�(z)

Input : PDG data for rho meson mass 

m(1)
ρ = 0.77 GeV, m(2)

ρ = 1.45 GeV
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Result: Emergent metric

z
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2005.02636 

Dilaton , metric Φ(z) ds2 = e2A(z) (dz2 + ημνdxμdxν)Bulk model: 
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Two independent information of metric
3.   Gravity reconstructed
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Deriving the dilaton potential (T=0)
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Metric

B′�(z) = Φ′�(z) − A′�(z)
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Fit the asymptotic part by
for different values of dilaton initial cond.

It’s a nice dilaton potential !
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Cf. [Gursoy, Kiritsis, 0707.1324]
[Gursoy, Kiritsis, Nitti, 0707.1349]
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String frame metric has a bottom
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Prediction of string breaking (T=0)
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Deriving the dilaton potential (finite T)
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Prediction of string breaking (finite T)
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