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Now: Application
Put the critical Ising model on              to access quantities 

that are difficult to calculate on Euclidean lattices

Evan Owen, Tuesday, 1:30 pm

Richard Brower, Tuesday, 1:50 pm
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Whatmore is there to learn?



The 3d Ising CFT

Change POV:   Condensed Matter Physics             Continuum Field Theory

invariance

+ Poincaré
Invariance under 

conformal group
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Scale 

invariance

Critical Ising Model = Conformal Field Theory (3d Ising CFT)

Primary operators     :      

6



CFT characterized by          and 

(n>2)-point functions
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Monte Carlo (                ): 

e.g. [Hasenbusch, 2019]
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[El-Showk et al., 2012, 2014]
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Goal of this work: extract both scaling dimensions AND OPE 

coefficients from lattice calculations of four-point functions on 

Monte Carlo (                ): 

e.g. [Hasenbusch, 2019]

Conformal Bootstrap: 

[El-Showk et al., 2012, 2014]

[Simmons-Duffin, 2016] 

[Reehorst, 2021]
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[Hu, 2023]
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even spin & 

parity

4-point function of -operators in special frame on 

the right: [Hogervorstand Rychkov, 2013, 

Costa et al., 2016] 

Antipodal 4 -point function 
on 
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Antipodal 4-point function
on 
4-point function of -operators in special frame on 

the right:

7

[Hogervorstand Rychkov, 2013, 

Costa et al., 2016] 

even spin & 

parity

Obtain            and          for even-parity 

& even-spin      by fits to
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Quantum Finite Elements 

Å Introduce perturbative counterterms 

Quantum Finite Elements (QFE)  

     (justified for small coupling)

convergence to spherically 

symmetric continuum theory

Å Discretize     -theory on simplicial 

lattices approximating 

     using Regge Calculus, DEC & FEM 

Å Tune mass to critical surface

8

[Broweret al., 2018, 2021]
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Lattice simulations of critical      -theory on lattices approaching               

 

[Broweret al., 2021 ]
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