
Quasi-Gaussian distribution of S 
Its residual, note the low statistics in the tails 

MC Studies of Fisher Zeros In Gauge Models 

The location of the zeros of the partition function in the complex beta 
plane (Fisher Zeros) contain important information regarding the behav-
ior of statistical systems at small and large beta but also about possible 
phase transition or crossover behavior at intermediate values of beta. 
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The partition function is defined as: 

If we subtract the average in the exponent we get: 

Which has the same zeros as the partition function. 
Using a Gaussian estimation for what values in this 
plane are reliable we find: 

Typical imaginary and real curves in SU(2) 
Bootstrapped zeros for SU(3) on a 4^4 lattice 
And for an 8^4 lattice 
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The nice regularities of the difference with 
the Gaussian approximation (for small lat-
tices) suggests: 
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The unknown parameters can be deter-
mined from the first four moments (shown 
on the right) using Newton’s Method and 
Chi squared minimization.  These methods 
along with the direct method covered on 
the left show good agreement for 4^4 lat-
tices. 
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We found that the direct MC method of finding 
Fisher Zeros can only be used on small lattices 
and even there the findings are not concrete.  To 
find zeros at larger volumes we will have to refine 
our current methods or find others. 


