Information Geometry and
Phase Transitions
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Plan of Talk

® Some general background

® Statistical mechanics




Closeness of distributions

e Given a distribution: a’,‘\@

® And a sample: Lodprasaiiadon

® Estimate a parameter:



Closeness of distributions |l

® Derivative is score: —




Closeness of distributions ll|
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An example: Gaussian
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Statistical Mechanics
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Statistical Mechanics: ideal gas

exp(—0H — oV

o
T
=
L

|

a, 7




Statistical Mechanics:vdW
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Statistical Mechanics:vdW
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Examples

|D Ising (and Potts)
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ing curvature
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What’s so special about f ?

Nothing - we can Legendre transform
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Black hole stat mech

Consistent results except for black holes
Kerr-Newman 4d

dM = TdS + QudJ + ¢dQ




Inconsistent curvatures

— (0 Reissner-Nordstrom

— 0 EF




Inconsistent curvatures
Kerr Higher d




Quevedo’s suggestion
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Quevedo’s suggestion
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Conclusions

® |nformation geometry can be applied to
stat mech

® Critical behaviour (and scaling) accessible
from curvature
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