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How to put the Ising CFT on a Turtle



Outline

ÅcŸƽШƣŸШƓƨƣШƚƓŔŰШůŸĬĲũƚШŸŰШċШƚƓőĲƖĲвШ ŰĬШƽőǃШŔƣШŔƚШĬŔŉŉŔĦƨũƣЮ
ÅThe tangent plane and affine transformation of simplices
ÅQuantum couplings and geometry as stresses and strains
ÅAn analytical coupling-geometry map for critical 2d Ising, and 

results on S2
ÅA plan to approximate the map numerically
ÅDoes it work? (maybe!)
ÅFuture things



Discretizing S2
Chapter 1







Ch.1 Summary

ÅRefining the discretization allows an approach to the continuum 
ůċŰŔŉŸũĬШĤƨƣв
ÅIt prescribes a non-uniform simplicial lattice with finely tuned 

lengths
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Ch.1 Summary

ÅRefining the discretization allows an approach to the continuum 
ůċŰŔŉŸũĬШĤƨƣв
ÅIt prescribes a non-uniform simplicial lattice with finely tuned 

lengths
Å7ƨƣвШШxĲŰŊƣőƚШĬŸШŰŸƣШĲŰƣĲƖШƣőĲШċĦƣŔŸŰЮШШ§ŰũǃШĦŸƨƓũŔŰŊƚШĬŸЮ

ÅHow do we choose the couplings to stress the lattice into the 
correct shape?



Analytical Solutions for2d Ising
Chapter 2

Based on Brower,Owen: 2209.15546, 2407.00459



The Coupling-Geometry map for 2d critical Ising

ÅFor a lattice of identical scalene triangles (generated by an affine 
transformation):
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Comparison to the Modular Ising CFT
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Tests on the Sphere



Ch.2 Summary

ÅThe analytical map for the 2d, flat, affine-transformed, critical 
Ising model seems to faithfully reproduce a critical Ising model on 
the 2-sphere.*

ÅHowever, the method to get this map is NOT general.
ÅCan we make a model-blind numerical method to estimate this 

map?



Moving Beyond Analytics
Chapter 3



Comparison to the Modular Ising CFT- Reprise



Can we replace the modular solution?

ÅYES!!! (maybe.)
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Boundary deformed MC тModular solution

Å[contour plot and z heatmap]



Ch.3 Summary

ÅIf we run MC on boundary deformed lattices we can guarantee 
that its behavior matches some geometric target.
ÅIf we then also run coupling deformed systems, we can compare 

the two.
ÅSaywe run many tests and match some number of targets, a 

model fit will give us an approximation to the coupling-geometry
map.



Scoring
Chapter 4
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A Method?

ÅChoose a set of target geometries (boundary deformations) and 
run MC
ÅRun MC over a large sweep of coupling parameter space
ÅCould tune to the critical point first

ÅGenerate scores to compare the sweep of coupling deformed 
lattices to the target geometries
ÅCollect a list of coupling тgeometry pairs
ÅPerform a fit



Chapter 5
Results







Fit Model




