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How to put the Ising CFT on a Turtle
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AThe tangent plane and affine transformation of simplices
AQuantum couplings and geometry as stresses and strains

AAnN analytical couplinggeometry map for critical 2d Ising, and
results on S2
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AA plan to approximate the map numerically

ADoes it work? (maybe!)
AFuture things
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Discretizing S2

Chapter 1
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Ch.1 Summary

AReflnlng the discretization allows an approach to the continuum
¢ URNYGOI WHe qB

Alt prescribes a nonruniform simplicial lattice with finely tuned
lengths



Ch.1 Summary

L = 8 equal-area optimized triangle shapes (15 unique geometries)

Triangles on a common unit base
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Ch.1 Summary

ARefining the discretization allows an approach to the continuum
UcURNYdIl WHe g B

Alt prescribes a norruniform simplicial lattice with finely tuned
lengths

A7 2 B WWx JUNqg6t W YWUYqWIJUaqldl Waé 13 L

S — — Z kijsisj
<i,j>
AHow do we choose the couplings to stress the lattice into the
correct shape?



AnalyticalSolutionsfor 2d Ising

Chapter 2

Based onBrower, Owen: 2209.15546,2407.00459



The Couplingseometry maybor 2d criticallsing

AFor a lattice of identical scalene triangles (generated by an affine
transformation):



The Couplingseometry map for 2d critical Ising

AFor a lattice of identical scalene triangles (generated by an affine

sinh(2k) = cot(a)




The Couplingseometry maybor 2d criticallsing

AFor a lattice of identical scalene triangles (generated by an affine

sinh(2k;) = cot(ay)
sinh(2ky) = cot(as)
sinh(2k3) = cot(ag)
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Comparison to the Modular Ising CFT
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Figure 9: The fundamental domain of the modular parameter 7.
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: coupling-deformed Monte Carlo, 'L ~96 [
{

/
modularising CFT
T &

Comparison to the Modular Ising CFT
4-5-6 Ising two-point contours: 2x2 periodic tiling
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Comparison to the Modular Ising CFT

4-5-6 modular solution vs equilateral-lattice Monte Carlo 4-5-6 Ising two-point contours: 2x2 periodic tiling
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Tests on the Sphere
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Ch.2 Summary

AThe analytical map for the 2d, flat, affineransformed, critical
Ising model seems to faithfully reproduce a critical Ising model on
the 2-sphere*

sinh(2k) = cot(a)
AHowever, the method to get this map is NOT general.

ACan we make a modelblind numerical method to estimate this
map?




MovingBeyond Analytics

Chapter 3



Comparison to the Modular Isi@T- Reprise
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4-5-6 Ising two-point contours: 2x2 periodic tiling
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1.5

Imz

1.04

,!

modularising CFT
T

0.5+ |

~—me L L

1.5 2.0

0.0

0.0

0.5

1.0
Rez



Can we replace the modular solution?

AYES!!! (maybe.)



Can we replace the modular solution?

AYES!!! (maybe.)
AEx) Target: Isosceles triangle with height 30% larger than the base



Can we replace the modular solution’P
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Boundary deformed MCModular solution

4-5-6 Ising two-point contours: 2x2 periodic tiling
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Ising two-point correlators: boundary vs coupling deformation




Ch.3 Summary

Alf we run MC on lattices we can guarantee
that its behavior matches some geometric target.

Alf we then also run systems, we can compare
the two.

ASaywe run many and match some number of , a

model fit will give us an approximation to the couplinggeometry
map.



Scoring

Chapter 4
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Back to the 46b-6
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4-5-6 Monte Carlo boundary correlators (linear scale)
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Scoring
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A Method?

AChoose a set of target geometrieg ) and
run MC

ARun MC over a large sweep of coupling parameter space
A Could tune to the critical point first

AGenerate scores to compare the sweep of
lattices to the target geometries

ACollect a list of couplingT geometry pairs
APerform a fit



Chapter 5
Results
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Empirical coupling-ratio parameter space
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Fit Model
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