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Wave functions and correlation functions for GKP strings from integrability

We develop a general method of computing the semi-classical correlation functions of heavy string states in AdSs x S°
including the contributions of the vertex operators. Our method is based on the the integrable structure of the system
and requires only the knowledge of the local behavior of the saddle point configuration around each vertex insertion
point. Thus the method can be applied to cases where the precise forms of the vertex operators are not known.
As an important application, we compute the three-point functions of the large spin limit of the Gubser-Klebanov-
Polyakov (GKP) strings in AdSs spacetime. We obtain finite three-point functions with the expected dependence

of the target space boundary coordinates on the conformal dimension and the spin.
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On supersymmetric interfaces in string theory
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G/G gauged WZW Higgs system, Bethe ansatz for Q-boson and a deformed Verlinde formula
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On the hybrid integrability in squashed sigma models

We show Yangian and quantum affine symmetries are realized in two-dimensional non-linear sigma models with
squashed spheres target spaces. According to these symmetries, there are two descriptions for the classical dynam-
ics. In each description, a Lax pair and the corresponding monodromy matrix are constructed. Both Lax pairs
reproduce the same equations of motion and hence they are equivalent. We show the gauge-equivalence by con-

structing a map between monodromy matrices with the relation of spectral parameters.
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String Theory on TsT-transformed Background

We analyze string theory on a TsT-transformed AdS3xS3 background. We discuss its implication to warped
AdS3/dipole CFT dualities and back hole microstate counting.
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Making confining strings out of mesons
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Wilson-"t Hooft Loops in (Oblique) Confining Phase
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Higher spin gauge theories and their CFT duals
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Consistency of Massive Gravity

Starting from the Fierz-Pauli theory of massive gravity, I will construct an explicit covariant generalization which
remains entirely free of ghosts and thus corresponds to a promising candidate for a tensor gravitational theory with
arbitrary long but finite range. I will then discuss some phenomenological implications, as much on cosmological

scales than within the solar system.
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Embedding tensors, dualities, and auxiliary fields in 4D N=2 supergravity
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Some (3+41) dimensional exact vortex solutions of the extended C PY Skyrme-Faddeev model

The extended C P Skyrme-Faddeev model in (3 + 1) dimensions has many interesting properties. One of them is a
fact that it possesses an integrable sector which appears when some constraint on derivatives of the fields is imposed.
Another its significant feature is the existence of some exact solutions. Within them there is a large family of the
vortex solutions having finite energy per unit length. The novelty of these solutions is the existence of the waves
that propagate along the vortices and contribute to the energy density in a very nontrivial way. This contribution

leads to dependence of the energy per unit length on the mutual distance between the vortices.
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1.We show that when a topological defect with extended world-volume with a U(1) modulus annihilates with an
anti-defect, there arise topological defects with dimensions less than those of the original defects by one. Domain wall
annihilations create vortices while monopole-string annihilations result in instantons. We find that twisted domain
wall rings are vortices, whereas twisted monopole rings are instantons (PRD [arXiv:1205.2442]). 2.In the next, we
show that when a vortex-string is stretched between a pair of a domain wall and an anti-domain wall, there remains
a knot soliton (Hopfion) after the pair annihilation (PRD [arXiv:1205.2443]). 3.Finally we present an example in
a condensed matter system. We show that a similar situation in Bose-Einstein condensates results in the creation
of vortex rings if no vortex strings are streched between the domain walls (J.Low.Temp.Phys.[arXiv:1205.2328],
arXiv:1205.2330), while it results in the creation of vortons (twisted closed vortices) or Skyrmions if some vortex
strings are streched between the domain walls (PRA [arXiv:1203.4896)).
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Volume of Moduli Space of Domain-walls and Localization
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Vortex counting from field theory

The vortex partition function in 2d NV = (2,2) U(N) gauge theory is derived from the field theoretical point of



view by using the moduli matrix approach. The character for the tangent space at each moduli space fixed point is
written in terms of the moduli matrix, and then the vortex partition function is obtained by applying the localization
formula. We find that dealing with the fermionic zero modes is crucial to obtain the vortex partition function with
the anti-fundamental and adjoint matters in addition to the fundamental chiral multiplets. The orbifold vortex
partition function is also investigated from the field theoretical point of view. This talk is based on the collaboration
with T. Fujimori, M. Nitta, K. Ohashi [arXiv:1204.1968].
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Vortex counting and exact superpotential in two-dimensional N=(2,2) theories
2000000000D000000O00O0 effective twisted supoerpotential 0 vortex counting 0000000000
0000000000 00000 vortex partition function 0 0000000000000 D0O0OOQO deformation
parameter ¢ — 0 0 0O O O vector multiplet scalar 0 0 OO F-term condition 00O O0OOO0O0OO0O

Ud dgoooobbobbodoooooooo

Higher Derivative Corrections to the Effective Theory of an Non-Abelian Vortex
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Supersymmetry, chiral symmetry and the generalized BRS transformation in lattice formulations of 4D N=1 SYM
In the context of the lattice regularization of the four-dimensional N’ = 1 supersymmetric Yang-Mills theory (4D
N =1 SYM), we formulate a generalized BRS transformation that treats the gauge, supersymmetry (SUSY),
translation and axial U(1) (U(1)4) transformations in a unified way. A resultant Slavnov-Taylor identity or the
Zinn-Justin equation gives rise to a strong constraint on the quantum continuum limit of symmetry breaking terms
with the lattice regularization. By analyzing the implications of the constraint on operator-mixing coefficients in
the SUSY and the U(1) 4 Ward-Takahashi (WT) identities, we prove to all orders of perturbation theory in the con-
tinuum limit that, (i) the chiral symmetric limit implies the supersymmetric limit and, (ii) a three-fermion operator
that might potentially give rise to an exotic breaking of the SUSY WT identity does not emerge. Our results provide
a theoretical basis for lattice formulations of the 4D A/ =1 SYM.
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Universality crossover in the lattice Dirac spectrum and parametric random matrix theory
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Numerical approaches to string theory
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Numerical studies of the ABJM theory for arbitrary N at arbitrary coupling constant

We show that the ABJM theory, which is an N' = 6 superconformal U(N) x U(N) Chern-Simons gauge theory,
can be studied for arbitrary N at arbitrary coupling constant by applying a simple Monte Carlo method to the
matrix model that can be derived from the theory by using the localization technique. This opens up the possibility
of probing the quantum aspects of M-theory and testing the AdSy/CFT3 duality at the quantum level. Here we
calculate the free energy, and confirm the N3/2 scaling in the M-theory limit predicted from the gravity side. We
also find that our results nicely interpolate the analytical formulae proposed previously in the M-theory and type
ITA regimes. Furthermore, we show that some results obtained by the Fermi gas approach can be clearly understood
from the constant map contribution obtained by the genus expansion. The method can be easily generalized to the

calculations of BPS operators and to other theories that reduce to matrix models.
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Non-Abelian Localization for Supersymmetric Yang-Mills-Chern-Simons Theories on Seifert Manifold

We derive non-Abelian localization formulae for supersymmetric Yang-Mills- Chern-Simons theory with matters
on a Seifert manifold M, which is the three-dimensional space of a circle bundle over a two-dimensional Riemann
surface X, by using the cohomological approach introduced by Kallen. We find that the partition function and the
vev of the supersymmetric Wilson loop reduces to a finite dimensional integral and summation over classical flux
configurations labeled by discrete integers. We also find the partition function reduces further to just a discrete sum
over integers in some cases, and evaluate the supersymmetric index (Witten index) exactly on S* x ¥. The index
completely agrees with the previous prediction from field theory and branes. We discuss a vacuum structure of the
ABJM theory deduced from the localization.
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A double-well SUSY matrix model as 2D type ITA superstrings in RR background
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New multi-cut solutions in finite temperature large N gauge theories

We study large N bosonic BFSS matrix theory in finite temperature. We find new unstable solutions, which are
characterized by multi-cuts of the eigenvalue distribution of the Polyakov loop operator. We predict that similar
solutions would generally exist in finite temperature large N gauge theories, e.g. supersymmetric BF'SS theory, N=4
SYM, pure YM and so on. Especially we numerically show that these solutions may appear as intermediate states in
a decay process of an unstable confinement phase to a deconfinement phase in a high temperature. These solutions
are also relevant in the gauge/gravity correspondence for the following three reasons: 1) The corresponding unknown
class of unstable solutions may exist in supergravity. 2) They correspond to multi-center black hole solutions in KK

theory also. 3) Related to 2), we can explain the decay process of the unstable black string.
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Localization and Large-N reduction on 3-sphere
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Factorization of the Effective Action in the IIB Matrix Model
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Renormalization group approach to matrix models via noncommutative space
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Line operators on S* x R3
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Classical open string fields around closed string vacuum
Some features of open string fields around closed string vacuum are explored in terms of the Okawa type solutions

without a phantom term. In particular, classical solutions are investigated.
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On the construction of calorons with cyclic symmetry

Calorons are instanton solutions to anti-selfdual Yang-Mills eqations on R? x S'. In this presentation, the analytic
Nahm data of calorons with cyclic symmetries are obtained in terms of elliptic theta functions, by applying Sutcllife’s
ansatz for cyclic monopoles. We find there exist calorons which do not interpolate between monopoles and instantons,

in some cases.

OO0 00ooooooooooooogoo

Generalized parton distribution with nonzero skewedness in holographic QCD
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Multiple M5 solutions in ABJM theory
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Correspondence between Cylinder Amplitude and Sphere Amplitude at the Hagedorn Temperature
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Spacetime Structure of the Black Hole Evaporation

We study a self-consistent solution of the semi-classical Einstein equation including the back reaction from the
Hawking radiation. Then, the geometry has neither horizon nor singularity, and all matters inside the black hole
finally come back to infinity. Therefore, no information is lost by the black hole evaporation. Furthermore, we
construct a stationary solution for a black hole in the heat bath and estimate the entropy. The entropy-area law is
reproduced by the volume integration of the entropy density over the inside of the horizon, and the black hole can

be treated as an ordinary thermodynamic object.
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Topological Supersymmetry of 2-deformed Super Yang-Mills theory
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D-term Dynamical SUSY Breaking

Under a few mild assumptions, N=1 supersymmetry in four dimensions is shown to be spontaneously broken in
a self-consistent Hartree-Fock approximation of BCS/NJL type to one-loop off-shell, in the gauge theory specified
by the gauge kinetic function and the superpotential of adjoint chiral superfields. The gauginos receive mixed
Majorana-Dirac masses and are split. We derive an explicit form of the gap equation, showing the existence of a

nontrivial solution.
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Generation, Quark/Lepton Mass Hierarchy and Flavor Mixing from Point Interactions in an Extra Dimension
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Dark energy function in modified gravity and supergravity
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Soliton Stars as Holographic Confined Fermi Liquids

We study a holographic dual of a confined fermi liquid state by putting a charged fluid of fermions in the AdS soliton
geometry. This can be regarded as a confined analogue of electron stars. Depending on the parameters such as the
mass and charge of the bulk fermion field, we found three different phase structures when we change the values of
total charge density at zero temperature. In one of the three cases, our confined solution (called soliton star) is
always stable and this solution approaches to the electron star away from the tip. In both the second and third case,
we find a confinement/deconfinement phase transition. Moreover, in the third one, there is a strong indication that
the soliton star decays into an inhomogeneous solution. We also analyze the probe fermion equations (in the WKB
approximation) in the background of this soliton star geometry to confirm the presence of many fermi-surfaces in

the system.
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On open-closed extension of boundary string field theory
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Constraints on a class of classical solutions in open string field theory
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The Universal Structure of Propagators in Open Superstring Field Theory

We analyze the relation between gauge-fixing conditions and the structure of propagators in the Wess-Zumino-
Witten-type open superstring field theory. Concentrating on the Neveu- Schwarz sector, we manifest the underlying
universal structure and elucidate how the information about gauge-fixing conditions is incorporated into the propa-

gators. The result is a natural extension of that in open bosonic string field theory.




