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The Ising model in two dimensions is one of the simplest and most well-known many-particle models with a 
thermodynamic phase transition. It is a solvable model, meaning that the derivation of the collective behavior 
from the microscopic variables can be done exactly. For the Ising model this was done for the �rst time in 1944. 

The Ising model has a critical point at some temperature, in zero �eld. At this critical point the scaling limit is 
described by a solvable conformal �eld theory (CFT). The scaling behavior at near-critical temperatures is 
described by solvable �eld theory with massive particles.

In 1989 Zamolodchikov[1] proposed a speci�c �eld theory as the scaling limit of the critical Ising model per-
turbed by a magnetic �eld, while keeping the temperature at its critical value. It is based on the assumption 
that this �eld theory is solvable. The resulting �eld theory, has excitations (particles) of which the masses are 
related to the root system of the Exceptional Lie Algebra E8. It is surprising to note that a model as simple as 
the Ising model can have as its scaling limit a structure as complicated as E8, an algebra with 248 
dimensions.[2] This was soon followed by the discovery of a solvable lattice model of which this �eld theory is 
the scaling limit.[3] 

In 2010 experiments were done on a physical system which can be described by an Ising model in a weak mag-
netic �eld. The measurements con�rm the mass ratios that are prediced by the connection to the E8 Lie 
algebra.[4]

In this talk I will assume no prior knowledge about Field Theory, Scaling Limit, Lie Algebra or Solvability. I will 
try to explain the necessary elements of these concepts. 
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