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論文要旨 

Vacuum instability, leading to pair creation or annihilation of charged particles, is one of the 

most interesting physical quantities in particle physics. Among various kinds of particle creation 

process, quark antiquark pair creation is particularly interesting. Quarks and gluons are 

described by quantum chromodynamics(QCD), which has a strong gauge coupling constant at 

low energy, popularly known as the asymptotic freedom. In QCD, perturbation is not a good 

approximation at low energy, thus it is essential to evaluate non-perturbative effects. To 

calculate QCD vacuum decay rates, we need to calculate non-perturbative effects about the 

QCD vacuum.  

 In our paper [arXiv:1403.6336 [hep-th]], by using the AdS/CFT correspondence, we obtained 

the creation rate of the quark antiquark pair in electromagnetic fields in the N = 4 SU(Nc) 

supersymmetric Yang-Mills theory with N = 2 hypermulitiplets in the fundamental 

representation.  

 In our paper [arXiv:1412.4254 [hep-th]], we worked on the decay rate in the Sakai-Sugimoto 

model. We evaluated the imaginary part of the D8-brane DBI action in the constant 

electromagnetic fields. We obtained the creation rate of the massless quark antiquark is 

non-zero at zero temperature, and also found a critical electric field in the confining phase of the 

strongly coupled large Nc gauge theory. 


