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Kaluza-Klein mode effect in warped brane model with a small cosmological constant
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Classical Integrability and Super Yangian of Superstring on AdSs x S°
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Bulk-Boundary OO0 OO DOO0O0OOODOO

A set of classical solutions of a singular type is found in a 5D SUSY bulk-boundary system. It has
three free parameters related to the scale freedom in the choice of the brane sources and the ”free”
wave property of the extra component of the bulk vector field. The solutions describe brane, anti-brane
and brane-anti-brane configurations depending on the parameter choice. Some solutions describe the
localization behaviour even after the non-compact limit. Stableness is assured. Their meaning in the
brane world physics is examined in relation to the vacuum structure and the bulk Higgs mechanism.
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Large N limit of SYM theories with 16 supercharges from superstrings on Dp-brane backgrounds
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New infinite series of Einstein metrics on sphere bundles from AdS black holes
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Form factors of the eight-vertex model at the reflectionless points

The eight-vertex model are considered on the basis of Smirnov’s axiomatic approach. The eight-vertex
model is parametrised by the two parameters ¢ and p = ¢*". Integral formulae for form factors of the
eight-vertex model are expressed in terms of those of the eight-vertex SOS model, by using the vertex-
face correspondence. By the construction, the sum with respect to the local height variables of the
eight-vertex SOS model remains other than multiple integral in our formulae. Nevertheless, when we
restrict ourselves to the reflectionless points r = 1+ 1/n (n = 1,2,3,---; the case n = 1 corresponds
to the Ising model), we can carry out the sum with respect to the local height variables. As a result,
we obtain a new free field representation of the type II vertex operators of the eight-vertex model at
reflectionless points. Furtermore, the form factors with 2m charged particles are constructed in terms of
2m-fold integrals.
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U(N) Dyadic Tamm-Dancoff Equation based on a Matrix-Valued Generator Coordinate
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Magnetic condensation, Abelian dominance and instability of Savvidy vacuum in Yang-Mills theory

We show that a certain type of color magnetic condensation originating from magnetic monopole
configurations is sufficient to provide the mass for off-diagonal gluons in the SU(2) Yang-Mills theory
under the Cho—Faddeev-Niemi decomposition. In fact, such magnetic condensation is shown to occur
up to the instability of the generalized Savvidy vacuum by calculating the effective potential within the
BRST quantization. This enables us to explain the infrared Abelian dominance and monopole dominance
by way of a non-Abelian Stokes theorem, which suggests the dual superconductivity picture of quark
confinement. We re-examine the instability of the Savvidy vacuum for the massive gluons. Finally, we
discuss the implication to the Faddeev-Skyrme model with knot soliton as a low-energy effective theory
of Yang-Mills theory.
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String interpretation for finite N Yang-Mills in two-dimensions

We discuss the equivalence between a string theory and SU(N) Yang-Mills theory in two-dimensions,
especially for finite N case. We show that a part of the partition function of YMs can be interpreted as
the genus expansion of strings and the remaining as its non perturbative corrections. Some related topics

to the c=1 matrix model will also be discussed.
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Gauge theory in the Non-anticommutative N=2 Superspace
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From supermembrane to super Yang-Mills theory

We derive p+1-dimensional (p=1,2) maximally supersymmetric U(N) Yang-Mills theory from the
wrapped supermembrane on R'P x TP in the light-cone gauge by using the matrix regularization.
The elements of the matrices in the super Yang-Mills theory are given by the Fourier coefficients in the
supermembrane theory. Although our approach never refers to both D-branes and superstring dualities,

we obtain the relations which exactly represent T-duality.
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Staggered Fermion, its Symmetry and Ichimatsu-Patterned Lattice
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Relating RNS, GS and Extended Pure Spinor Formalisms for Superstring
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Quantum Corrections in Susy CP**n Sigma Model on Noncommutative Superspace
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Unphysical boundary states in Gepner models
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Cardy states as idempotents of fusion ring in string field theory

CardyDOOOOOOOOOOOODODOOODOOOOOOOOOOOOOODOOOOOODDODO
000000 D-brane0 000OOCOO0OOO0ODOOODOODOOOOODOOOOOOOODOOODOOOO
000000000000 0000O00D0O0O0DO0O0000000000000 fusionDOOO0OOO0DO0O
OO00O0DO0o00b0 Caedy UDDOOOOOOOOOOOO0OOOOOOOO OorbifolddOnOnd
gboboooooboooobooooobbobooobooooobooooobbooobobooooboo
gboboobbobooooobooboobooooobobDUog 1-leopooobooboboboobOoO
gbbogguboobgooooobboobbobboobooobobboobooomo

o0 goooooo
4000000000000 000O000O00OOODOODO0O0O0OD0

4000000000000 00O0DOOO0O0OOOOOObOODOOO0OO0OOO0ObDObOObLODbOn

000 oooooopoooo
K300 ADEO N=4000 Yang-MillsOODO S-0000 affine LieO

We attempt to determine the partition function of N' = 4 super Yang-Mills theory for ADE gauge
groups on K3 and investigate the relation with affine Lie algebras. In particular we describe eta functions,
which compose SU(N) partition function, by level N Ay _; theta functions. Moreover we find D, F theta
functions, which satisfy the Montonen-Olive duality for D, E partition functions.
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Derivation of Superconformal Anomaly without Ghosts in N =1 SY M,

The anomalous Ward-Takahashi identity for the superconformal symmetry in the four dimensional N=1
supersymmetric Yang-Mills theory is studied in terms of the stochastic quantization method (SQM). By



applying the background field method to the SQM approach, we derive the superconformal anomaly in
the one-loop approximation and show that there is no contribution from the supersymmetric stochastic
gauge fixing term.
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Nonperturbative studies of the 4d supersymmetric reduced model with the Chern-Simons term
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2-loop effective action of 1IB matrix model on D-brane backgrounds
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Gravitatinal Background of Spacetime-Filling Branes
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A Bulk Effect to SUSY Effective Potential in a 5D Super-Yang-Mills Model

Supersymmetric effective potential of a 5D super-Yang-Mills model compactified on S!'/Z5, i.e., on an
interval [ of flat extra dimension, is estimated at the 1-loop level by the auxiliary field tadpole method.
For the sake of infinite towers of Kaluza-Klein excitation modes of bulk fields involved in the tadpoles,
there arises a definite bulk effect of linear growth of the effective potential along with the cutoff A



which is greatly suppressed by [ to produce a finite contribution. Incorporating the tree potential and a
Fayet-Iliopoulos D-term, the effective potential is minimized at a specific value of [, corresponding to an
intermediate mass scale 1011~ GeV, where the supersymmetry is restored. The same phenomenon can

be shown to occur even if the extra dimension is warped a la Randall- Sundrum.
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Non-planar Diagrams and Non-commutative Superspace in Dijkgraaf-Vafa theory
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D-branes in the ¢=1/2 string theory
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Metastability of the Fuzzy S? ® S? classical solution of the 6 d Yang-Mills-Chern-Simons Matrix Model.

This talk is on the nonperturbative studies of the 6 dimensional bosonic matrix model which accom-
modates the fuzzy S? ® S? classical solution, via the heat bath algorithm of the Monte Carlo simulation.
We have shown analytically from one loop calculation that the S? ® S? solutions are just metastable.
This observation is also confirmed nonperturbatively in simulation. This indicates the fuzzy S? to be the
true vacuum of this model. The system undergoes the first-order phase transition between Yang Mills
and Fuzzy S? phase as we vary the coefficient of the Chern-Simons term («).
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Correlators of Matrix Models on Fuzzy Sphere
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Non-BPS Walls and Their Stability in 5D Supersymmetric Theory

An exact solution of non-BPS multi-walls is found in supersymmetric massive 7*C P! model in five
dimensions. The non-BPS multi-wall solution is found to have no tachyon. Although it is only metastable
under large fluctuations, we can give topological stability by considering a model with a double covering
of the T*C' P! target manifold. The N=1 supersymmetry preserved on the four-dimensional world volume
of one wall is broken by the coexistence of the other wall. The supersymmetry breaking is exponentially

suppressed as the distance between the walls increases.
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All Exact Solutions of a 1/4 BPS Equation

We obtain all possible solutions of a 1/4 Bogomol’'nyi-Prasad-Sommerfield equation exactly, containing
configurations made of walls, vortices and monopoles in the Higgs phase. We use supersymmetric U(N¢)
gauge theories with eight supercharges with Np fundamental hypermultiplets in the strong coupling
limit. The moduli space for the composite solitons is found to be the space of all holomorphic maps from
a complex plane to the wall moduli space found recently, the deformed complex Grassmann manifold.
Monopoles in the Higgs phase are also found in U(1) gauge theory.
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Phase Moduli Space of Supertubes

We study possible deformations of BPS supertubes keeping their conserved charges fixed. We show
that there is no flat direction to closed supertubes of circular cross section with uniform electric and
magnetic fields, and also to open planar supertubes. We also find that there are continuously infinite flat

deformations to supertubes of general shape under certain conditions.
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CP? or S? - which is the true vacuum? -
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Non(anti)commutative gauge theories and their symmetry
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Chiral symmetry and Polchinski equation in the renormalization group
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Nonabelian gauge field and dual description of fuzzy sphere

In matrix models, higher dimensional D-branes are obtained by imposing a noncommutative relation
to coordinates of lower dimensional D-branes. On the other hand, a dual description of this noncommu-
tative space is provided by higher dimensional D-branes with gauge fields. Fuzzy spheres can appear as
a configuration of lower dimensional D-branes in a constant R-R field strength background. In this pa-
per, we consider a dual description of higher dimensional fuzzy spheres by introducing nonabelian gauge
fields on higher dimensional spherical D-branes. By using the Born-Infeld action, we show that a fuzzy
2k-sphere and spherical D2k-branes with a nonabelian gauge field whose Chern character is nontrivial
are the same objects when n is large. We discuss a relationship between the noncommutative geometry
and nonabelian gauge fields. A similarity to the quantum Hall system is also studied.
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Worldsheet Geometry of Classical Solutions in String Field Theory
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Boundary States for Supertubes

We construct boundary states for supertubes in the flat spacetime. The T-dual objects of supertubes
are moving spiral D1-branes (D-helices). Since we can obtain these D-helices from the usual D1-branes
via null deformation, we can construct the boundary states for these moving D-helices in the covariant
formalism. Using these boundary states, we calculate the vacuum amplitude between two supertubes in
the closed string channel and read the open string spectrum via the open closed duality. We find there
are critical values of the energy for on-shell open strings on the supertubes due to the non-trivial stringy
correction. We also consider supertubes in the type ITA Godel universe in order to use them as probes of
closed timelike curves. This universe is the T-dual of the maximally supersymmetric type 1IB PP-wave
background. Since the null deformations of D-branes are also allowed in this PP-wave, we can construct
the boundary states for supertubes in the type IIA Godel universe in the same way. We obtain the open
string spectrum on the supertube from the vacuum amplitude between supertubes. As a consequence,
we find that the tachyonic instability of open strings on the supertube, which is the signal of closed time

like curves, disappears due to the stringy correction.
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Operators of Matrix Models on fuzzy sphere
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U(N) Gauge model and Partial Breaking of N=2 Supersymmetry

We present a complete action of the U(N) generalization of the model considered by Antoniadis,
Patouche and Taylor as well as its N' = 2 supermultiplet of currents. This is N/ = 2 supersymmetric
U(N) gauge theory with supersymmetry spontaneously broken to N' = 1 by the electric and magnetic
F-I terms. The role of the second supersymmetry is such that in the limit of large susy breaking scale, it
acts as a fermionic shift symmetry. Weplan to discuss some implications in the context of Dijkgraaf-Vafa
conjecture and its field theory realization by CDSW.
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