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Integrability in Super Yang-Mills and Strings
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Spontaneous breakdown of Lorentz symmetry in a simplified IKKT matrix model
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Supersymmetry breaking in moduli-mixing racetrack model

We show some structures of moduli stabilization and supersymmetry breaking caused by gaugino
condensations with the gauge couplings depending on two moduli which often appear in the four-
dimensional effective theories of superstring compactifications.
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N=4 SYM on R x S and Theories with 16 Supercharges
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Boundary States in the Open String Channel

D-brane0 0000000000 0ODOOOODOODOODODOODODOODODODOLDODLODODOOOO
gbboobooboobouoobooboobboobboboboobooboobooboobobob
OO00D0O0OD-brane000O00O0DOOOO0DODCO D-brane0 0000000 D-brane0 00000
gobooboobobooboobooooo

00000 (bO0O00O0O0Oooooon)
Randall-Schwartz OO O AAS50 00000000000

Randall-Schwartz (hep-th/0108114) 0 warped 00 0 00000000000 O0OOO0OOOOOOO
0000 Feynman rule, Propagator 0 O 0 Oregularization 0 00 000000000000 0OO0OO
goooooboobobobooboobobboobobboooOUbuobooboOobDobOobOO Z2 boundary
condition, 00 periodicity boundary condition, 0 5D position/momentum space propagator 0 0 O O,
O Dirichlet boundary condition O 0 [0 O 5D propagator, [J position-dependent regularization, O O
00O hep-th/0606167

0000 (booooooooooon)
Anomalies in brane tilings
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A string field theoretical description of (p,q) minimal superstrings
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Drindfel’d Twisted Superconformal Algebra and Structure of Unbroken Symmetries
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Domain wall/Vortex Counting and Tropical Geometry
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Time-dependent Supersymmetric Solutions in M-theory and description of cosmic sin-
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Dyonic Giant Magnons

We study the classical spectrum of string theory on AdSs x S° in the Hofman-Maldacena limit. A
family of classical solutions corresponding to Giant Magnons with two independent angular momenta
on S° (Dyonic Giant Magnons) is presented. These solutions are related via Pohlmeyer’s reduction
procedure to the charged solitons of the Complex sine-Gordon theory The corresponding string states
are dual to BPS boundstates of many elementary magnons in the spin-chain description of planar N=4
SUSY Yang-Mills. The exact dispersion relation for these states is obtained from a purely classical
calculation in string theory. We also discuss the S-matrix for semiclassical scattering of two Dyonic
Giant Magnons. This work is in collaboration with H.-Y. Chen, N. Dorey and R.F.L. Matos (DAMTP,
Cambridge).
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supersymmetry and n-dimensional knots
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Smoothing out negative tension brane

We show a way to smooth out the negative tension brane in the Randall-Sundrum 1 model by modifying
the original gravitational action. This modification can be interpreted as an introduction of a flux in
the bulk. We also discuss a connection to subtleties in the regularization at the orbifold fixed points

in the supergravity context.

000 (booooopoooooo)
Unified Theory of Annihilation-Creation Operators for Solvable (‘Discrete’) Quantum
Mechanics

The annihilation-creation operators a(¥) are defined as the positive/negative frequency parts of the
exact Heisenberg operator solution for the ‘sinusoidal coordinate’. Thus a*) are hermitian conjugate
to each other and the relative weights of various terms in them are solely determined by the energy
spectrum. This unified method applies to most of the solvable quantum mechanics of single degree of
freedom including those belonging to the ‘discrete’ quantum mechanics.
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Comments on Heterotic Flux Compactifications

In heterotic flux compactification with supersymmetry, three different connections with torsion appear
naturally, all in the form w + aH. Supersymmetry condition carries a = —1, the Dirac operator has
a = —1/3, and higher order term in the effective action involves a=1. With a view toward the gauge
sector, we explore the geometry with such torsions. After reviewing the supersymmetry constraints



and finding a relation between the scalar curvature and the flux, we derive the squared form of the
zero mode equations for gauge fermions. With dH = 0, the operator has a positive potential term,
and the mass of the unbroken gauge sector appears formally positive definite. However, this apparent
contradiction is avoided by a no-go theorem that the compactification with non-zero H and dH = 0 is
necessarily singular, and the formal positivity is invalid. With non-zero dH, smooth compactification
becomes possible. We show that, at least near supersymmetric solution, the consistent truncation of
action has to keep o/ R? term in the effective action. A warp factor equation of motion is rewritten

with o/ R? contribution included precisely, and some limits are considered.
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Curved Spaces in Matrix Model

In a previous paper [hep-th/0508211], we introduced a new interpretation of matrix models, in which
any d-dimensional curved space can be realized in terms of d matrices, and the diffeomorphism and
the local Lorentz symmetries are included in the ordinary unitary symmetry of the matrix model.
Furthermore, we showed that the Einstein equation is naturally obtained, if we employ the Yang-Mills
type form as an action. In [hep-th/0602210], it is also shown that the Einstein and Rarita-Schwinger
equations are compatible with the supermatrix generalization of the standard action. In this talk we
further discuss the equation of motion of the matrix model and compare with that of supergravity.

This work is based on the collaboration with K. Furuta (Riken), M. Hanada and H. Kawai (Kyoto
Univ).

000 (booooopoooooo)

Origin of lower-dimensional pure-spinor superstrings
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Dynamical Generation of Non-ablian Gauge Group via Improved Perturbation Theory
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Vertex operator approach for correlation functions of Belavin’s Z,, symmetric model

Belavin’s Z,, symmetric model is considered on the basis of bosonization of vertex operators in the
A;lll model and vertex-face transformation. CTM Hamiltonian of Z,, symmetric model and tail oper-

. . . 1
ators are expressed in terms of bosonized vertex operators in the Agl )

; model. Correlation functions of
Zy, symmetric model can be obtained by using these objects, in principle. In particular, we calculate
spontaneous polarization, which reproduces the result by myself in 1993.



0000 (booO0oO0b0 obooooo)
goboobooobobooboobo

gobo400000000000000000DODOODOO00DOO00DLO00DbDO0O00D0O N=1 Wess-
Zvmino 0000000000000 DOODOODOOOOOODODODOOOODOODODOOOO
gogoboobobbooooooooooooobobbobooooooobobobbbbooogooooooo
Bogomol’' nyiO OO BPSOOOOOOOOODOOOODOOOOODOOOOOOODOOOODOOOO
gboboobooboobooobooboobooboobooooboboobboo0bOOn N=1 sigma model
N=1/2000000000000000C00O0O0O0O0DO0OC0O0O0UOO0OO0OOO0ODOOOOOOOOD
gboboobooadgbood

000 (D0O0000O0U00o0o0ooO0oUoOooooOoUoooooon)
Massless higher spin fields from matrix model
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Spectrum-Generating Algebra for Charged Strings
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Non-Relativistic AdS Branes

We examine a non-relativistic limit of D-branes in AdSs x S° and M-branes in AdS, /7 X S7/4. First,
Newton-Hooke superalgebras for the AdS branes are derived from AdS x S superalgebras as Inonu-
Wigner contractions. It is shown that the directions along which the AdS-brane worldvolume extends
are restricted by requiring that the isometry on the AdS-brane worldvolume and the Lorentz symmetry
in the transverse space naturally extend to the super-isometry. We also derive Newton-Hooke super-
algebras for pp-wave branes and show that the directions along which a brane worldvolume extends
are restricted. Then the Wess-Zumino terms of the AdS branes are derived by using the Chevalley-
Filenberg cohomology on the super-AdSxS algebra, and the non-relativistic limit of the AdS-brane
actions is considered. We show that the consistent limit is possible for the following branes: Dp
(even,even) for p=1 mod 4 and Dp (odd,odd) for p=3 mod 4 in AdSs x S°, and M2 (0,3), M2 (2,1),
M5 (1,5) and M5 (3,3) in AdSy x S” and S* x AdS7. We furthermore present non-relativistic actions
for the AdS branes. We like to report recent developments also.



This talk is based on the collaboration with Kentaroh Yoshida, hep-th/0605124.

0000 (boO0ooo0ooooooooon)
ooboooobooobooooooobbob0 N=200000000

ogboooooboooobobbo N=2000000000D00D0OLOOODODDDODOOODOLOOO
goboobooboobooboobooboobooboboobooboobooboobLbon
ugbboobooboobooobooboobbobboobuoobuooboobooboobbob
obood N=200000000000D0O0ODO0OODOODOODOODOOOODOLOOODOLOOO
gobooobooboboobbooboooboooboobboobboobbOoobOoboon
gbbodgboobbooboobbooobooboonoon

0000 (bOo0ooo0ooooooooon)
Deformed N=2 SYM theory in the General R-R Background
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Braid Group, Gauge Invariance and Topological Order
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Embedding various vacua of theories with 16 supercharges into the plane wave matrix
model
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Proof of all order conformal invariance of planar J-deformed Yang-Mills

We show that the planar limit of 5-deformed N=4 Yang-Mills is conformal invariant by proving that
all Green functions of the theory are finite in lightcone gauge. The argument follows closely that given
by Mandelstam and Brink et al. for N=4 Super Yang-Mills, using lightcone superspace. The essential
point is that B-deformation can be realised by introducing non-anticommuting star products in the
superspace. This talk is based on a work done in collaboration with S. Ananth and S. Kovacs(AEI).
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Classical strings from sine-Gordon solitons

We discuss a generalization of dyonic giant magnon solutions recently proposed by Chen, Dorey and
Okamura, using the soliton technique. This is joint work with K. Okamura (Tokyo Univ).
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CFT for Closed String Tachyon Condensation

We consider on-shell closed string tachyon condensation in terms of GLSM. Effective theory analysis
indicates that dilaton grows during the condensation. Such a process has a CFT description in which
the whole condensation process, including the variation of the dilaton, is described by a single CFT.
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A Holographic Framework for Eternal Inflation
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Winding String Production in Time-Dependent Beta Deformed Background

We investigate string theory on the analytically continued beta deformed background proposed in
hep-th/0509036. This non-static model provides a solvable conformal field theory describing time-
dependent twisted string dynamics. We examine the winding string pair creation issue from both
the minisuperspace approximation and the exact stringy computation. It is shown that the spectrum
read off from the string one-loop partition function matches with the one derived from the Bogoliubov

coefficient of wave functions.
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Lattice Formulation of Two-dimensional Topological Field Theory
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Thermodynamical Properties of the Fuzzy Sphere in a Matrix Model — all order calcu-

lations and Monte Carlo
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Large gauge hierarchy in guage-Higgs unification
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Holography of Wilson Loop Correlator and Spinning Strings
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Topological Membranes with Flux on Generalized Geometries
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Fermionic Impurity Non-Preserving 3-Point Correlators of BMN Operators from PP-
wave Holograpy
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A Holographic Dual of RHIC Hydrodynamics
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Open String Amplitudes in Modified Schnabl Gauge
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Graviton correlators in noncommutative gauge theory
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Supersymmetric Gauge Theories with Matters, Toric Geometries and Random Partitions

We derive the relation between the Hilbert space of certain geometries under the Bohr-Sommerfeld
quantization and the perturbative prepotentials for the supersymmetric five-dimensional SU(N) gauge
theories with massive fundamental matters and with one massive adjoint matter. The gauge theory
with one adjoint matter shows interesting features. A five-dimensional generalization of Nekrasov’s
partition function can be written as a correlation function of two-dimensional chiral bosons and as a
partition function of a statistical model of partitions. From a ground state of the statistical model we
reproduce the polyhedron which characterizes the Hilbert space.
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ADHM is a Tachyon Condensation
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Phase structure of the large-N reduced gauge theory and generalized Weingarten model

We study a generalization of Weingarten model reduced to a point, which becomes the large-N reduced
U(N) gauge theory in a special limit. We find that the U(1)¢ symmetry is broken one by one, and
restored simultaneously as U(1)¢ — U(1)¢! — ... — U(1) — 1 — U(1)? as we change the coupling
constants. We also calculate numerically the Creutz ratio of the Wilson loops in order to determine

whether we can take the continuum limit or not.
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D-branes and Closed String Field Theory
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Higher Derivative Corrections in M-theory via Local Supersymmetry

We derive higher derivative corrections to the eleven dimensional supergravity by applying the Noether
method with respect to N=1 local supersymmetry. An ansatz for the higher derivative effective action,
which includes quartic terms of the Riemann tensor, is parametrized by 132 parameters. Then we
show that by the requirement of the local supersymmetry, the higher derivative effective action is
essentially described by two parameters. The bosonic parts of these two superinvariants completely
match with the known results obtained by the perturbative calculations in the type IIA superstring
theory. Since the calculations are long and systematic, we build the computer programming to check
the cancellation of the variations under the local supersymmetry.
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Partial breaking of N' = 2 supersymmetry and decoupling limit of Nambu-Goldstone
fermion in U(N) gauge model
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Connection between the Hagedorn Transision of Closed Strings and the Creation of D9-
brane—anti-D9-brane pairs near the Hagedorn temperature
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Holographic Chiral Phase Transition with Chemical Potential

We discuss the Sakai-Sugimoto model at finite temperature and finite chemical potential. It is a
holographic model of large N, QCD with N; massless quarks based on a D4/D8-D8 brane system.
The near horizon limit of the D4-branes and the probe approximation of the D8-D8 pairs allow us to
treat the D4-branes as a gravitational background and D8-D8 pairs as a probe which does not affect
the background. We propose that the asymptotic value of a U(1) gauge field on the D8-D8-branes is
identified with the chemical potential for the baryon number. Using this chemical potential we analyze
the phase structure of this model and find a chiral symmetry phase transition of the first order.
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Holographic Study of Deformed Wilson Loop
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Black Hole OO OO OOOO
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Twist Field as Three String Interaction Vertex in Light Cone String Field Theory

It has been suggested that matrix string theory and light-cone string field theory are closely related.
We investigate the relation between the twist field, which represents string interactions in matrix string
theory, and the three-string interaction vertex in light-cone string field theory carefully. We find that
the three-string interaction vertex can reproduce some of the most important OPEs satisfied by the
twist field.
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Brane Tilings and Quiver Gauge Theories with Application to Homological Mirror Sym-

metry

By placing D3-brane as a probe at the tip of the Calabi-Yau cone, we have a 4-dimensional supercon-
formal field theory on that D3-brane. Understanding which Calabi-Yau corresponds to which gauge
theory is an important problem, especially in light of AdS/CFT correspondence. The case when
Calabi-Yau is toric is analyzed most extensively, and it is long believed that the gauge theory in
question is quiver gauge theory. However, converting fan to quiver and vice versa has been a difficult
problem in practice. Recently, Hanany and collaborators have come up with an ingenious method
to do just that, using the notion of brane tilings. We explain their algorithm, and also discuss the
relation with mirror symmetry and our recent work of proving homological mirror symmetry using

brane tilings and “alga” maps. (This talk is based on work with Kazushi Ueda (Osaka).)
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Zy Vortices in N =1* SU(N) Gauge Theory

We discuss the Zy vortex solutions in the so-called N = 1* SU(N) supersymmetric gauge theory
which is a mass deformed N=4 supersymmetric Yang-Mills theory. These solutions have the non-
abelian winding characterized by Zy and also the non-abelian orientational moduli. We also discuss
the (quantum) dynamics of these vortices and its implications for the Montonen-Olive duality and
confinement.
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Higher Loop Bethe Ansatz for Open Spin Chains in AdS/CFT
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Field Redefinitions, T-duality and Solutions in Closed String Field Theories

We investigate classical solutions in closed bosonic string field theory and heterotic string field theory
that are obtained order by order starting from solutions of the linearized equations of motion, and we
discuss the “field redefinitions” which relate massless fields in the string field theory side and the low
energy effective theory side. Massless components of the string field theory solutions are not corrected
and from them we can infer corresponding solutions in the effective theory: the chiral null model
and the pp-wave solution with B-field, which have been known to be alpha’-exact. These two sets of
solutions in the two sides look slightly different because of the field redefinitions. It turns out that
T-duality is a useful tool to determine them: We show that some part of the field redefinitions can be
determined by using the correspondence between T-duality rules in the two sides, irrespective of the
detail of the interaction terms and the integrating-out procedure. Applying the field redefinitions, we
see that the solutions in the effective theory side are reproduced from the string field theory solutions.
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