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2D ising model 






























Ising model low T exp.




Take the original state to be ordered          and •
then look at small excitations(spin flips) around it.




    Excitations:












































High T expansion 




For the ising model, a natural way to analyse •
high temperature expansion is to look at the 
parameter tanh K.


















































































So only closed graphs contribute 
•






















  Duality in 2d ising 




Look at the series expansions.
•


For the low temperature case we have,













For the high temperature case, we subsequently 
have 













Duality














Why duality?










Hence it maps a low temp to a  corresponding •
high temp (and vice versa)











Therefore if g is singular at k1, it should also be •
singular at a corresponding k2. Since the model 
is analytic everywhere except at critical point, it 
must be self dual at the critical coupling 




























3D ising model duality




Low temperature expansion
•

























High temperature expansion
•





















No duality. Might be dual to some other model.



What features should this dual model have?



1. Use areas as building blocks instead of            
bonds.











2. Plaquettes must only contribute when they 
enclose a closed surface. What will ensure this?











































































































As a solution to this paradox, Wegner suggested 
that phase transition occurs without a local order 
parameter. The two phases are then distinguished 
based on the asymptotic behaviour of correlation 
functions.































