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Thesis Summary (approx.2000 Japanese Characters )
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BOFOHGHERND Z LT LW, BAFE AR LIS ORI O W TITEEA RER N D 5, BT E
FCEENDIARY T o VI A B ANBRZ DBIHELBDO T TCOMHETH D, BITMEL R OS5 OBEmIL
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Mo TV, EBRAGETHADNIA S TIX D > 7-, Garcia—Etxebarria & Regalado & IXiB5EEEFG %2
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L 1/4-BPS fRAMERT 5 2 L N TE T,
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Strongly coupled quantum field theories often appear and play an important role in investigations of
field theories. Although analysis of strongly coupled theories is difficult in realistic models, there
is much progress in supersymmetric field theories. The supersymmetry relates bosonic states and fermionic
states and is generated by spinor generators. Supersymmetric field theories are classified by the number
of irreducible spinor generators denoted by N. In 4d field theory without gravity, the number is limited
to N<4.

Recently, it has been recognized the existence of non-Lagrangian theories, which are always strongly
coupled theories. Because the non-Lagrangian theories cannot be studied by perturbative methods, we have
to use other methods to investigate such theories. In the last few decades, it has been recognized that
string theory is a powerful tool to investigate field theories. Especially, it is useful to study strongly
coupled field theories.

In this thesis, we focus on a certain class of non—-Lagrangian theories: 4d N=3 supersymmetric theories.
It is known that all genuine N=3 theories are non—Lagrangian. In 2015, Garcia—Etxebarria and Regalado
demonstrated that 4d genuine N=3 theories can be realized by using S—fold backgrounds in the framework
of string theory. We call a theory realized in the S—fold background an S—fold theory. This construction
motivated analyses of genuine N=3 theories. Aharony and Tachikawa suggested that in certain situations
the supersymmetry of S—fold theories is enhanced to N=4.

A purpose of this thesis is to investigate the supersymmetry enhancement. We compare such S—fold theories
and well—known brane constructions of 4d N=4 supersymmetric Yang-Mills theories (SYM) with SU(3) and SO(5)
gauge groups. We study states appearing in the S—fold theories by using string junctions and compare these
states and states appearing the N=4 theories. We find that charge spectra and moduli parameters of S—fold
theories coincide with those of N=4 SYMs.

We also study codimension—2 brane solutions in maximal supergravities. It is known that some 4d N=3
theories are regarded as the world-volume theories of codimension—-2 branes. Thus, we expect that
construction of new codimension—2 brane solutions gives us some hints for realizations of new
non—Lagrangian theories. We construct codimension—2 brane solutions in 9d, 8d, and 7d maximal supergravity
theories by solving Killing spinor equations and we classify supersymmetries preserved on the branes.
We find 1/2-BPS brane solutions in 9d, and 1/2- and 1/4-BPS brane solutions in 8d and 7d.
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