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The 2D XY model is a well understood yet sophisticated statistical spin model.  It exhibits an 

infinite order phase transition from a disordered high-temperature phase to a quasi-long range ordered 

low-temperature phase that consists of a line of fixed points.  This unique phase transition is the result 

of topological vortices with a U(1) symmetry that was first described by  Berezinsky, Kosterlitz, and 

Thouless .Theories with similar phase structures are conjectured to be present in higher dimensional 

conformal models.  Such conformal models or near-conformal models are important in the study of 

beyond Standard Model physics, especially Technicolor theory.   Given the difficulty of calculations on 

these 4D conformal models, the 2D XY model provides an ideal and testing ground for methods that 

can then be applied to the study of  higher dimensional conformal models. 

Monte Carlo Renormalization Group (MCRG) has been used and tested on both spin systems 

and gauge model.  It is not fully understood how MCRG methods will function when applied to 

conformal models.   The goal of this study is to test MCRG methods on the 2D XY model in a high 

statistics simulation study.

Project Time Line (2011)

April:  Finishing writing an Monte Carlo XY model code and compare against known results.  A Wolff 

cluster update algorithm will be implemented to ensure sufficiently fast computational speed so that a 

high level of statistical significance can be achieved.

May: Develop and test various renormalization (blocking) schemes.

June:  Write necessary analysis code, and interpret results of the study. 

July:  Began writing undergraduate Honors Thesis.  If the results have merit write an academic paper 

for publication.

Fall:  Defend Honors Thesis in late September or early October.   
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