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論文要旨: The gauge/gravity correspondence is a conjecture of the duality between field 
theory and gravity theory. One approach of the study about the gauge/gravity correspondence is 

calculation based on assumption of the correspondence. By using a dual description method, we 

can obtain a new physical perspective.  Another approach is to compare corresponding objects 

in the two theories which are dual to each other. Such a test is important for confirming and 

extending the application range of the gauge/gravity correspondence. In part 1, we study a 

three-scalar holographic superconductor model which can describe frustration. We analyze 

solutions of this model and compute the free energy of the solutions. We find that there are 

chiral ground states in this model. This holographic model will be useful for study of 

multicomponent superconductivity in strongly correlated systems from the viewpoint of the 

gauge/gravity correspondence. In part 2, we study the correspondence between geodesic Witten 

diagrams and conformal partial waves with an external symmetric traceless tensor field. We 

construct an amplitude of the geodesic Witten diagrams and show that it is consistent with the 

properties and the formulas of the conformal partial waves. Construction of the geodesic Witten 

diagrams gives us a novel expression of the conformal partial waves. We construct and analyze 

the holographic model by the bottom-up process in part 1 and we verify the correspondence 

between the objects in conformal field theory and AdS spacetime in part 2. These results lead to 

understand the holographic description of various objects. 


