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論文内容の要旨  

Summary of thesis contents 

 

In the thesis, the author studied N=2 supersymmetric gauge theories on a squashed 3 

sphere and S1 times S2. In general, it is difficult to perform the path integral 

calculation exactly in quantum field theories. However, if the theory has special 

symmetry such as supersymmetry, it becomes possible to reduce the field theory path 

integral to a finite dimensional integration. Such a technique is called localization. 

The localization enables us to compute various BPS quamtum quantities in super 

summetric gauge theories exactly and check various nontrivial dualities between 

different quantum field theories.  

 

In the procedure, the path integrals of BPS quantities usually reduce to finite 

dimensional integrals of matrix models characterized by constant value of vector 

multiplet scalar field. Since the localized configuration is described by the value, it is 

called the Coulomb branch localization. In particular, it has recently been shown by 

evaluating the matrix model integrals that the partition functions on a 3 ellipsoid in 

some class of theories factorize into a product of the 3 dimensional vortex and 

anti-vortex partition functions. However, the origin of such a vortex structure had 

been mysterious. In the thesis, the author gave a natural interpretation using the 

Higgs branch localization. 

 

The organization of the paper is as follows. 

In chapter 1, the author gives an overview of the developments of the supersymmetric 

gauge theories and discusses technical problems and motivations of the research. 

In chapter 2, some introduction and backgrounds of the calculation are reviewed. 

Vortex solutions and the moduli space of the supersymmetric gauge theories are also 

discussed. In chapter 3, localization technique is reviewed. 

In charpter 4, an explicit calculation of the partition function on 3 ellipsoid is given . 

In chapter 5, the vortex partition function is obtained. In chapter 6, Higgs branch 

localization is introduced and a natural interpretation of the factorization is proposed. 

Finally in chapter 7, the author summarized the thesis. 


