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“Toward the Determination of Effective Action in Superstring Theory and M-theory
(Superstring vs. Supergravity)”
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“Beta deformation for matrix model of M theory”

I discuss a new class of deformation of the matrix model of M theory, which is motivated by a class of
marginal deformation (beta deformation) of D=3+1, N=4 Super Yang-Mills theory. It will be shown
that this model (in a particular scaling limit) is matrix-regularised version of supermembrane theory
on a certain plane-wave type background (with non-constant flux). The model admits stable solutions

which correspond to membrane of toric shape.

OO0 0000000000000 DOO00o000oo0o oooooooono

“(p,q)-string in wrapped membrane on 2-torus and matrix regularization”

We consider a lightcone wrapped supermembrane on R? x T? in the matrix regularization. We examine
the double dimensional reduction technique and deduce the free matrix string of (p,q)-string in type
IIB superstring theory explicitly from the matrix-regularized wrapped supermembrane. In addition
we obtain the (241)-dimensional super Yang-Mill action in curved background.
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“On gauge symmetry breaking via Euclidean time component of gauge fields”

We study gauge theories with/without an extra dimension at finite temperature, in which there are
two kinds of order parameters of gauge symmetry breaking. The one is the zero mode of the gauge
field for the Euclidean time direction and the other is that for the direction of the extra dimension.
We evaluate the effective potential for the zero modes in one-loop approximation and investigate the
vacuum configuration in detail. Our analyses show that gauge symmetry can be broken only through
the zero mode for the direction of the extra dimension and no nontrivial vacuum configuration of the
zero mode for the Euclidean time direction is found.
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“Calculable One-Loop Contributions to S and T parameters in the Gauge-Higgs Unifi-
cation”
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“Observables and Correlation Functions in OSp Invariant String Field Theory”
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“D-brane States and Disk Amplitudes in OSp Invariant Closed String Field Theory”
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“Reformulation of Boundary String Field Theory in terms of Boundary State”

We reformulate bosonic boundary string field theory in terms of boundary state. In our formulation,
we can formally perform the integration of target space equations of motion for arbitrary field config-
urations without assuming decoupling of matter and ghost. Thus, we obtain the general form of the
action of bosonic boundary string field theory. This formulation may help us to understand possible
interactions between boundary string field theory and the closed string sector.
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“Comments on Solutions for Nonsingular Currents in Open String Field Theories”
We investigate analytic solutions to Witten’s bosonic string field theory and Berkovits’ WZW-type



superstring field theory. We construct solutions with parameters out of simpler ones, using a com-
mutative monoid including the family of wedge states. Our solutions are generalizations of solutions
for marginal deformations by nonsingular currents, and can also reproduce Schnabl’s tachyon vacuum
solution in bosonic string field theory. This implies that those known solutions are generated from
some simple solutions which are based on the identity state. We also discuss gauge transformations
and induced field redefinitions for our solutions in both bosonic and super string field theory. This
work is based on collaboration with Yoji Michishita (KEK).
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“Fatten up identity based solution in string field theory”
Recently, new class of analytic solutions of open string field theory is found. These solutions may have
finite value of the SF'T action because they are

constructed from wedge states with finite width in the string worldsheet.

On the other hand, the class of classical solutions based on the identity string field which is the zero
width limit of the wedge state have been known.

Although they are not suitable for the calculation of classical action, other aspects such as nonex-
istence of open string excitation and worldsheet geometry are well studied.

In this talk, we argue a finite width extension of the identity based solution for marginal deformation
given by Takahashi and Tanimoto. A systematic argument is made in the general case of marginal
deformation in which vertex operators have singular operator product.
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“MetaStable Supersymmetry Breaking”
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“Extended Supersymmetric Sigma-Model Based on the SO(2N+1) Lie Algebra of the
Fermion Operators”

Extended supersymmetric sigma-model is given, standing on the SO(2N+1) Lie algebra of fermion op-
erators composed of annihilation-creation operators and pair operators. Canonical transformation, the
extension of the SO(2N) Bogoliubov transformation to the SO(2N+1) group, is introduced. Embed-
ding the SO(2N+1) group into an SO(2N+2) group and using SO(2N+2)/U(N+1) coset variables, we
investigate a new aspect of the supersymmetric sigma-model on the Kaehler manifold of the symmetric
space SO(2N+2)/U(N+1). We construct a Killing potential which is just the extension of the Killing
potential in the SO(2N)/U(N) coset space given by van Holten et al. to that in the SO(2N+2)/U(N+1)
coset space. The Killing potential plays an important role to evaluate the criteria for supersymmetry-
and internal-symmetry-breakings. The bosonization of the SO(2N+1) Lie operators is also made. The
bose representation for the fermion Lie operators is obtained by mapping the fermion Lie operators
into the regular representation of the SO(2N+1) group. The annihilation and creation operators and
pair operators of the fermions are represented by the closed first order differential operators on the
SO(2N+1) group. The vacuum functions for these bosons are expressed in terms of the corresponding
Kaehler potential and the U(1) phase.
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“Supersymmetry breaking by large-N matrices”
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“Effective Actions of IIB Matrix Model on $3”

53 is a simple principle bundle which is locally S?x S'. It has been shown that such a space can be
constructed in terms of matrix models. It has been also shown that such a space can be realized by
a generalized compactification procedure in the S direction. We investigate the effective action of
supersymmetric gauge theory on S% with an angular momentum cutoff and that of a matrix model
compactification. The both cases can be realized in a deformed IIB matrix model with a Myers Term.
We find that the highly divergent contributions at the tree and one loop level are sensitive to the
uv cutoff. However the two loop level contributions are universal since they are only logarithmically
divergent. We expect that the higher loop contributions are insensitive to the uv cutoff since 3d gauge
theory is super renormalizable.
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“Superstring vertex operators in type IIB matrix model”
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“Perturbative Strings from IIB Matrix Model”
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“Multigluon amplitudes and supertwistor space”

The classical N=4 super Yang-Mills theory is defined by the superspace constraints. We find that
a Wess-Zumino-Witten (WZW) action extended on the supertwistor space leads to a solution to a
subset of the constrains of N=4 super Yang-Mills theory. This WZW action leads to the maximally
helicity violating (MHV) amplitudes at tree level. The non-MHV amplitudes can also be expressed in
terms of this action.

000 00 University of Helsinkild

“Meta-stable supersymmetry breaking in N=2 gauge theory with FI term”

We study supersymmetry breaking in a meta-stable vacuum in an N=2 supersymmetric gauge theory.
Our model is N=2 supersymmetric SU(2) x U (1) gauge theory with Ny = 2 flavors and Fayet-Iliopoulos
(FI) term. Due to the FI term, supersymmetry is spontaneously broken at tree-level, and the theory
has a pseudo flat direction. However, quantum effects remove the vacuum degeneracy. Such quantum
effects can be calculated for all moduli spaces with the use of Seiberg-Witten analysis in N=2 super-
symmetric gauge theory. In addition to a supersymmetric runaway vacuum, we find a local minimum
in which U(1)g is broken. The existence of that meta-stable vacuum is analyzed numerically. We
show that the meta-stable vacuum can be long-lived by taking appropriate values of parameters and
also comment on a possible applications of this model to phenomenology.
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“Deformation of Dijkgraaf-Vafa Relation via Spontaneously Broken N=2 Supersymme-
try”

It is known that the fermionic shift symmetry of the N=1, U(N) gauge model with a superpotential
of an adjoint chiral superfield is replaced by the second (spontaneously broken) supersymmetry in the
N=2, U(N) gauge model with a prepotential and Fayet-Iliopoulos parameters. Based on a diagram-
matic analysis, we demonstrate how the well-known form of the effective superpotential in the former
model is modified in the latter. A set of two equations on the one-point functions stating the Konishi

anomaly is modified accordingly.
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“On the moduli space of semilocal strings and lumps”
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“Dark Side of the Universe”
I will review the current status of the dark side of the universe.
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“Low energy physics and cosmology of nonlinear supersymmetric general relativity(NLSUSYGR)”
A new paradigm of (NL)SUSY unifiction of spacetime and matter is demonstrated explicitly (d=2).
The fundamental action(NLSUSYGR) is constructed in the form of Einstei-Hilbert action describing
the interaction of NLSUSY Volkov-Akulov model and Einstein GR, posessessing desirable spacetime
symmetries. Due to NLSUSY on tangent space it decays spontaneously to ordinary Riemann spacetime
and (Nambu-Goldstone fermion) NLSUSY matter. In the asymptotic flat pacetime we show explicitly
in d=2 that NLSUSY matter sector is equivalent to the ordinary familiar linear SUSY model with
local gauge interactions, where all fields in LSUSY theory are reproduced as the algebraic(spacetime
symmetry) composites 0 of NG fermions. Some low energy and cosmological significances are dis-
cussed which give new insights into the dark energy, the neutrino mass and the spontaneous SUSY

breaking, .. etc.
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“Flavor quarks in AdS, and gauge/gravity correspondence”
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“Matrix Models in Various Dimensions and Random Partitions”
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“Exactly Marginal Deformations of Quiver Gauge Theories as Seen from Brane Tilings”
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“Index Theorems on Torsional Geometries”

We study various topological invariants on a torsional geometry in the presence of a totally anti-
symmetric torsion H under the closed condition dH = 0, which appears in string theory compacti-
fication scenarios. By using the identification between the Clifford algebra on a geometry and the
canonical quantization condition of fermion in the quantum mechanics, we construct the N=1 quan-
tum mechanical sigma model in the Hamiltonian formalism and extend this model to N=2 system,
equipped with the totally anti-symmetric tensor associated with the torsion on the target space geom-
etry. Next we construct transition elements in the Lagrangian path integral formalism and apply them
to the analyses of the Witten indices in supersymmetric systems. We explicitly show the formulation
of the Dirac index on the torsional manifold which has already been studied. We also formulate the
Euler characteristic and the Hirzebruch signature on the torsional manifold.

00 Do0oooooooooooooooo

“Hidden SUSY Structure in 5 dimensional Gravity”
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“Higher derivative correction to Hawking flux”
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“Spin chain/string correspondence in non-holomorphic sector”
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“A Deformation of Dual Giant Wilson Loops and Open Spin Chains”
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“Two rotating black ring solutions form Intersecting M-brane.”
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“QCD String as Vortex String in Seiberg-Dual Theory”

Quark confinement in QCD is one of the long-standing problems in particle physics. The dual Meissner
effect is expected to work there, to realize a QCD string which is a confining electric flux tube. Here
in our work, we explicitly present an example of the QCD string in supersymmetric QCD. The tube
is a classical vortex string solution in a so-called Seiberg-dual of the QCD. We demonstrate stability
analysis and study variations of the flavors.
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“Free Yang-Mills vs. Toric Sasaki-Einstein”

It has been known that the Bekenstein-Hawking entropy of the black hole in AdSs*S® agrees with the
free N=4 super Yang-Mills entropy up to the famous factor 4/3. This factor can be interpreted as the
ratio of the entropy of the free Yang-Mills to the entropy of the strongly coupled Yang-Mills. In this
paper we compute this factor for infinitely many N=1 SCFTs which are dual to toric Sasaki-Einstein
manifolds. We observed that this ratio always takes values within a narrow range around 4/3. We
also present explicit values of volumes and central charges for new classes of toric Sasaki-Einstein
manifolds
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“Glueball Decay from Holographic QCD”
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“Radiatively Induced Spontaneous Symmetry Breaking by Wilson-Line in a Warped Ex-
tra Dimension”

We investigated the Hosotani mechanism on Randall-Sundrum space-time. We study the Hosotani
mechanism in the SU(2) gauge theory in which a fermion with bulk mass term is included. We
evaluated the fermionic part of one-loop effective potential for the Wilson-line phase and study the
dynamical gauge symmetry breaking by Wilson-line. We apply the mechanism for electroweak gauge-
Higgs unification. We study SU(3) models as 5D extensions of the electroweak theory. In these models,
Higgs mass can vary between zero and 290GeV.
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“Emergent classical strings from matrix model”
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“Phase structure of twisted reduced model”
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“N=2 quiver gauge theories and partial breaking of N=2 supersymmetry”

We consider N=2 gauge theories with the hypermultiplets, which has the electric and magnetic Fayet-
Iliopoulos terms. It is known that due to the electric and magnetic Fayet-Iliopoulos terms N=2
supersymmetry is broken to N=1 spontaneously. However, in general, it is difficult to introduce the
magnetic Fayet-Iliopoulos terms for the hypermultiplets with keeping N=2 supersymmetry. We show
that, in the N=2 quiver type gauge theories which have the bi-fundamental matters, it is possible to
introduce the magnetic Fayet-Iliopoulos terms with keeping N=2 supersymmetry. We will explicitly
see the appearance of the Nambu-Goldstone fermion and the gauge symmetry breaking in the simplest

model.
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“Baryons in holographic QCD with N; = 3”
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“AdS/CFT Correspondence and Entanglement Entropy”
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“Non-relativistic String and D-branes on AdS5 x S° from Semiclassical Approximation”
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“Giant Graviton [0 anti-Giant Graviton 0000000 OOODOOOOO”
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“Deformation of Super Yang-Mills Theories in R-R 3-form Background”
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“Cascade of Gregory-Laflamme Transitions and U(1) Breakdown in Super Yang-Mills”
In this talk we consider black p-branes on torus. We find a cascade of Gregory-Laflamme transitions
between black p-brane and (p-1)-brane. Through AdS/CFT correspondence, these transitions are
related to the breakdown of the U(1) symmetry in super Yang-Mills on torus. We argue a relationship



between the cascade and recent Monte-Carlo data.
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“Topological Discrete Algebra, Ground State Degeneracy and Quark Confinement in
QCD”
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“000000000 Hofstadter butterfly diagram”
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“D-Branes and Kramers-Wannier dualities in (p,q) minimal superstring theory”
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“Ultrahigh-energy string collision and rotating string production”
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“Hagedorn Strings and Correspondence Principle in AdS(3)”
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“Creation of D9-brane—anti-D9-brane Pairs from Hagedorn Transition of Closed Strings”
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“Two-dimensional N = (2,2) super Yang-Mills theory on computer”
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“Quantum Master Equation for QED in Exact Renormalization Group”
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“Three dimensional conformal sigma models”

We construct novel conformal sigma models in three dimensions. Nonlinear sigma models in three
dimensions are nonrenormalizable in perturbation theory. We use Wilsonian renormalization group
equation method to find the fixed points. Existence of fixed points is extremely important in this
approach to show the renormalizability. Conformal sigma models are defined as the fixed point theories
of the Wilsonian renormalization group equation. The Wilsonian renormalization group equation with
anomalous dimension coincides with the modified Ricci flow equation. The conformal sigma models
are characterized by one parameter which corresponds to the anomalous dimension of the scalar fields.
Any Einstein-K&hler manifold corresponds to a conformal field theory when the anomalous dimension
is v = —1/2. Furthermore, we investigate the properties of target spaces in detail for two dimensional
case, and find the target space of the fixed point theory becomes compact or noncompact depending

on the value of the anomalous dimension.
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“Baryon Chemical Potential in AdS/CFT”
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“Holographic heavy-light mesons from non-Abelian DBI”
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“Holographic QCD and Pion Mass”
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