
“Nothing in physics seems so hopeful to as the idea
that it is possible for a theory to have a high degree
of symmetry was hidden from us in everyday life.
The physicist’s task is to find this deeper symmetry.”



“In the simplest array of digits he [Ramanujan] detected 
wonderful properties: congruences, symmetries and 
relationships which had escaped the notice of even the 
outstandingly gifted theoreticians.”
-- James R. Newman
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w/ A.Gadde, P.Putrov (2013)
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Hidden symmetry: Triality



where



Chiral
de Rham







• QHE plateau phase transitions

• Q-state Potts model (= Ising w/ spins: Q values)

• O(n) model (another generalization of Ising)

Percolation (c=0)

Ising self-avoiding 
walk



John Cardy

(density of lops with area greater than A = C / A)



• Symplectic fermions:

• Triplet (1,p):

• Singlet (1,p):



affine
W-algebra
for ADE

Singlet Triplet
Lattice 
VOA



affine
W-algebra
for ADE

Singlet Triplet
Lattice 
VOA

Ker
Lattice
VOAshort

screening

B.Feigin, I.Tipunin (2010)
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K.Costello, T.Dimofte, D.Gaiotto (2020)
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c = - 2

M.Cheng, S.Chun, B.Feigin, F.Ferrari, S.G., S.Harrison
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character of (1,p) “singlet” 
log-VOA with p = 42

“scaling dimension”





Conjecture (“3d Modularity”):

M.Cheng, S.Chun, F.Ferrari, S.G., S.Harrison (2018)

“scaling dimension”



Conjecture (“mirror symmetry”):

Character 
of a chiral 
algebra

Character of a 
“mirror” 
chiral algebra
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