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“Magnetic monopole loops supported by a meron pair as the quark confiner”

We give an analytical solution for a circular magnetic monopole loop joining a pair of merons in SU(2)
Yang-Mills theory defined on the four-dimensional Euclidean space. This is achieved by solving the
differential equation for the adjoint color field extracting the gauge-invariant magnetic monopole in
the two—meron background field in the recently developed reformulation of the Yang-Mills theory. Our
analytical solution corresponds to the numerical solution found by Montero and Negele on a lattice.
This result strongly suggests that a meron pair is the most relevant quark confiner in the original
Yang-Mills theory, as Callan, Dashen and Gross suggested long ago.
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“On the deconfinement limit in (241)-dimensional Yang-Mills theory”
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“No-go theorem of Leibniz rule and supersymmetry on the lattice”

Lack of Leibniz rule on a lattice is an obstacle to realize supersymmetry on a lattice. We study a
product rule and a difference operator equipped with the Leibniz rule in a general framework of lattice
field theory, and prove a no-go theorem that it is impossible to construct any difference operator and
product rule on a lattice with the properties of (i) translation invariance, (ii) locality and (iii) Leibniz
rule. We then propose a way to escape from the no-go theorem by introducing infinite flavor systems,
and present lattice supersymmetric models which realize (the lattice version of) the full supersymme-
try.
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“Non-perturbative determination of running coupling with twisted Polyakov line calcu-
lation”
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“Multiple M2 branes and Nambu bracket”

ooo0obooobodgbo NambuOOOO M20O0000MSOOOODOOOODODOOOOODODOOO
Bagger-Lambert 0 Gustavsson 000 0000000000000 DOOOODOOOOOOOOO BLG
Oo0ooooooooooooooooog

gddoooooooooooad

“Janus field theories from multiple M2 branes”
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“More on beta-deformed matrix model”

After reviewing the construction of the beta-deformed matrix model and its interpretation as the
matrix model for M-theory on a pp-wave background with non-constant flux, we discuss some of the
properties of its stable solutions. We point out that distinct configurations in conventional membrane
theory are unitary equivalent in the matrix model and thus should be considered as physically indis-
tinguishable. The reason for this discrepancy might reside in the non-Abelian nature of membranes.
We also show that in a class of the matrix model which have both beta-deformation and BMN-like
mass-deformation parameters the stable solution has the topology of a sphere or a torus depending
on the values of the parameters.
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“Intersecting Solitons, Amoeba and Tropical Geometry”

We study generic intersection (or web) of vortices with instantons inside, which is a 1/4 BPS state in the
Higgs phase of five-dimensional N=1 supersymmetric U(N,) gauge theory on R; x (C*)? ~ R?! x T?
with Ny = N, Higgs scalars in the fundamental representation. In the case of the Abelian-Higgs
model (Ny = N, = 1), the intersecting vortex sheets can be beautifully understood in a mathematical
framework of amoeba and tropical geometry, and we propose a dictionary relating solitons and gauge
theory to amoeba and tropical geometry. A projective shape of vortex sheets is described by the
amoeba. Vortex charge density is uniformly distributed among vortex sheets, and negative contribu-
tion to instanton charge density is understood as the complex Monge-Ampere measure with respect
to a plurisubharmonic function on (C*)2. The Wilson loops in T? are related with derivatives of the
Ronkin function. The general form of the Kahler potential and the asymptotic metric of the moduli
space of a vortex loop are obtained as a by-product. Our discussion works generally in non-Abelian
gauge theories, which suggests a non-Abelian generalization of the amoeba and tropical geometry.
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“Domain wall solitons and Hopf algebraic translational symmetries in noncommutative
field theories”

Domain wall solitons are the simplest topological objects in field theories. The conventional transla-
tional symmetry in a field theory is the generator of a one-parameter family of domain wall solutions,
and induces a massless moduli field which propagates along a domain wall. We study similar issues
in braided noncommutative field theories possessing Hopf algebraic translational symmetries. As a
concrete example, we discuss a domain wall soliton in the scalar ¢* braided noncommutative field
theory in Lie-algebraic noncommutative spacetime, [z%, 2/] = Ziﬁeijkxk(i, Jj,k = 1,2,3), which has a
Hopf algebraic translational symmetry. We first discuss the existence of a domain wall soliton in view
of Derrick’s theorem, and construct explicitly a one-parameter family of solutions in perturbation of
the noncommutativity parameter kappa. We then find the massless moduli field which propagates on
the domain wall soliton. We further extend our analysis to the general Hopf algebraic translational

Symimetry.
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“Instantons in Deformed Super Yang-Mills Theories”
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“On the general action of boundary (super)string field theory”
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“Gauge Invariant Overlaps for Classical Solutions in Open String Field Theory”
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“Monte Carlo Studies of the GWW Phase Transition in Large-N Gauge Theories”
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“Quantum gravity equation in large N Yang-Mills quantum mechanics”

In this talk, I will explain a new interpretation of the large N matrix quantum mechanics (BFSS) fol-
lowing the novel interpretation of IKKT model proposed by Hanada-Kawai-Kimura (HKK), in which
the infinitely large N matrix acts as an differential operator in curved space. In this picture, the BFSS
Schrodinger equation is regarded as the Wheeler-DeWitt equation that determines the wave function
of universe. I will present an explicit solution of wave function studied in a simple two-dimensional

minisuperspace model and discuss cosmological implication of it.

00000 Queen Mary, University of London[]

“On Diagonal Multi-Matrix Correlators”
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“Topological Vertex OO0 OODDOOOOO”
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“Wilson Loops in Five Dimensional Cohomological Field Theories”

We discussed the correlation functions of the Wilson loops around the circle in the fifth direction in the
five dimensional supersymmetric gauge theory in the Omega background in the Lagrangian formalism.
We also reduced the gauge theory to a supersymmetric quantum mechanics. In the case of the gauge
group is abelian the one point function of the Wilson loop can be seen as a partition fuction of the
quantum mechanics for a particle charged under the gauge field of the universal bundle. Furthermore,
the one point function corresponds to the equivariant index of a twisted Dirac operator in the moduli
space of instantons. We also expressed the one point function and the generating function of the

Wilson loops as summations over Young diagrams.
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“Extended MQCD and Spontaneous SUSY Breaking”
We study the SUSY/non-SUSY duality proposed by Aganagic et al. from Type IIA string and M-

theory perspectives.
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“Y-Formalism and Curved Beta-Gamma Systems”
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“Supergravity and doubled geometry”

type II supergravity 0 torus compact ] OO0 000000000 BOOOOOOOOOO torusd OO
U000 dual torus U0 D UODO0O0DOOODO T-duality 00D ODOOO0OODOO dual torus O physical
torus U0 00O 00O ”doubled formalism”"0 000000000 00O0O0OO0OOO0O0O0ODOODOO0OOO
00000 D-branes0 0 0000000000000 Dr. Cecilia Albertsson 0 Dr. Ronald A. Reid-
Edwards 000 O0D0O0OODO0O

0000o0ooDoooooooooooog

“Slight Violation of Alday-Maldacena Duality for Wavy Circle”

If the Alday-Maldacena version of string/gauge duality is formulated as an equivalence between double
loop and area integrals, then this pure geometric relation can be tested for various choices of n-side
polygons. The simplest possibility arises at n=infinity, with polygon substituted by an arbitrary
continuous curve. If the curve is a circle, the minimal surface problem is exactly solvable. If it
infinitesimally deviates from a circle, then the duality relation can be studied by expanding in powers
of a small parameter. In the first approximation the Nambu-Goto (NG) equations can be linearized,
and the peculiar NG Laplacian plays the central role. Making use of explicit zero-modes of this
operator (NG-harmonic functions), we investigate the geometric duality in the lowest orders for small
deformations of arbitrary shape lying in the plane of the original circle. We find a surprisingly strong
dependence of the minimal area on regularization procedure affecting ”the boundary terms” in minimal
area. If these terms are totally omitted, the remaining piece is regularization independent, but still
differs by simple numerical factors like 4 from the double-loop integral which represents the BDS
formula so that we stop short from the first non-trivial confirmation of the Alday-Maldacena duality.
This confirms the earlier-found discrepancy for two parallel lines at n=infinity, but demonstrates
that it actually affects only a finite number (out of infinitely many) of parameters in the functional
dependence on the shape of the boundary, and the duality is only slightly violated, which allows one
to call this violation an anomaly.
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“D-branes and doubled geometry”

We derive the boundary conditions of the open string nonlinear sigma model defined on the doubled
group in Hull’s doubled geometry formalism. This is a geometric description of non-geometric spaces
on which the transition functions include T-duality, and on which nonlinear sigma models are well-
defined. We demonstrate a systematic method to derive and classify D-branes from these conditions,
and apply it to the doubled three-torus with constant H-flux. We find D0-, D1-, and D2-branes, and
verify that they transform consistently under T-dualities mapping the system to the tau-, Q- and

R-flux scenarios.
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“Comments on Stability of Noncommutative Spaces”
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“Quantum master equation for Yang-Mills theory in the exact renormalization group”
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“Multi-quark baryons and color screening at finite temperature”
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“A Numerical Study of Gluon Scattering Amplitudes in N=4 Super Yang-Mills Theory
at Strong Coupling.”

We study gluon scattering amplitudes in N=4 super Yang-Mills theory at strong coupling via the
AdS/CFT correspondence. We solve numerically the discretized Euler-Lagrange equations on the
square worldsheet for the minimal surface with light-like boundaries in AdS spacetime. We evaluate
the area of the surface for the 4, 6 and 8-point amplitudes using worldsheet and radial cut-off regular-
izations. Their infrared singularities in the cut-off regularization are found to agree with the analytical
results near the cusp less than 5

oooooooooo

“Hierarchy of quantum mechanical supersymmetries and its application to compactified
field theory”
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“Coarse-graining of bubbling geometries and fuzzball conjecture”
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“Preheating after N-flation”

We study preheating in N-flation, assuming the Marcenko-Pastur mass distribution, equal energy ini-
tial conditions at the beginning of inflation and equal axion-matter couplings, where matter is taken
to be a single, massless bosonic field. By numerical analysis we find that preheating via parametric
resonance is suppressed, indicating that the old theory of perturbative preheating is applicable. While
the tensor-to-scalar ratio, the non-Gaussianity parameters and the scalar spectral index computed
for N-flation are similar to those in single field inflation (at least within an observationally viable
parameter region), our results suggest that the physics of preheating can differ significantly from the
single field case.
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“Anomalies and O-plane charges in orientifolded brane tilings”
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“Moduli fixing in Type II brane gas models”
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(N-1) model in 1/N-expansion”

“All orders analysis of three dimensional C'P
The renormalizability of the three dimensional supersymmetric CPV=1 model is discussed in the
1/N-expansion method, to all orders of 1/N. The model has N copies of the dynamical field and the
amplitudes are expanded in powers of 1/N. In order to see the effects of supersymmetry explicitly,
Feynman rules for superfields are used. All divergences in amplitudes can be eliminated by the renor-
malizations of the coupling constant and the wavefunction of the dynamical field to all orders of 1/N.
The beta function of the coupling constant is also calculated to all orders of 1/N. It is shown that this
model has a non-trivial ultraviolet fixed point. The beta function is shown to have no higher order

correction in the 1/N-expansion.
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“Extended Supersymmetric Sigma-Model Based on the SO(2N+1) Lie Algebra of the
Fermion Operators - Optimization of a Reduced Scalar Potential and a Proper Solution
b

Extended supersymmetric Sigma-Model is given, standing on the SO(2N+1) Lie algebra of fermion
operators composed of annihilation-creation operators and pair operators. Canonical transforma-
tion, the extension of the SO(2N) Bogoliubov transformation to the SO(2N+1) group, is introduced.
Embedding the SO(2N+1) group into an SO(2N+2) group and using SO(2N+1)/U(N+1) coset vari-
ables, we investigate a new aspect of the supersymmetric Sigma-Model on the Kaehler manifold of
the symmetric space SO(2N+1)/U(N+1). We construct a Killing potential which is just the exten-
sion of the Killing potential in the SO(2N)/U(N) coset space given by van Holten et al. to that in
theSO(2N+1)/U(N+1) coset space. The Killing potential is equivalent with the generalized density
matrix. Its diagonal-block matrix is related to a reduced scalar potential with a Fayet-Ilipoulos term.
The reduced scalar potential is optimized in order to see the behaviour of the vacuum expectation
value of the Sigma-Model fields and a proper solution for one of the SO(2N+1) group parameters is
obtained. (To appear in Nucl. Phys. B)
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“Non-equilibrium thermodynamics near the horizon and holography”

Small perturbations of a black brane are interpreted as small deviations from thermodynamic equilib-
rium in a dual theory with the AdS/CFT correspondence. In this paper, we calculate hydrodynamics
of the dual Yang-Mills theory in the gravity side using membrane paradigm. This method is different
from the usual AdS/CFT correspondence and evaluate classical solutions not at boundaries but at



slightly away from a horizon. There are sound modes or shear modes for gravity perturbation. For
sound modes, such calculation at the horizon has not yet been done. Then, we find that boundary
stress tensor at the horizon satisfies conservation law in flat space and can represent dissipative parts
of stress tensor in the dual theory by holography. Using them, we can read off directly shear and
bulk viscosity of the dual theory. Quasinormal modes are solutions to linearized equations obeyed by
classical fluctuations of a gravitational background subject to specific boundary conditions and are
also gauge-invariant quantities. We use solutions for each fluctuation that compose such quantities

and show that quasinormal modes are consistent with the membrane paradigm.
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“Constructing Non-Abelian Vortices with Arbitrary Gauge Groups”

We construct the general vortex solution in the fully-Higgsed, color-flavor locked vacuum of an non-
Abelian gauge theory, where the gauge group is taken to be the product of an arbitrary simple group
and U(1), with a Fayet-Iliopoulos term. The specific property of non-Abelian vortices is, unlike Abelian
vortices, they carry orientational moduli in the internal space, in addition to the usual position moduli.
A simple framework for writing the most general non-Abelian BPS vortex solutions is presented.
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“Brown-Henneaux’s Canonical Approach to Topologically Massive Gravity”

We analyze the symmetry realized asymptotically on the two dimensional boundary of AdS3 geom-
etry in topologically massive gravity, which consists of the gravitational Chern-Simons term as well
as the usual Einstein-Hilbert and negative cosmological constant terms. Our analysis is based on the
conventional canonical method and proceeds along the line completely parallel to the original Brown
and Henneaux’s. In spite of the presence of the gravitational Chern-Simons term, it is confirmed by
the canonical method that the boundary theory actually has the conformal symmetry satisfying the
left and right moving Virasoro algebras. The central charges of the Virasoro algebras are computed
explicitly and are shown to be left-right asymmetric due to the gravitational Chern-Simons term. It
is also argued that the Cardy’s formula for the BTZ black hole entropy capturing all higher derivative
corrections agrees with the extended version of the Wald’s entropy formula. The Mb5-brane system is
illustrated as an application of the present calculation.
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“Creation of D9-brane—anti-D9-brane Pairs from Hagedorn Transition of Closed Strings”
It is well known that one-loop free energy of closed strings diverges above the Hagedorn temperature.
One explanation for this divergence is that a ‘winding mode’ in the Euclidean time direction becomes
tachyonic above the Hagedorn temperature. Atick and Witten have proposed the Hagedorn transition
of closed strings via condensation of this closed string winding tachyon. But we have not known the
stable minimum of this tachyon potential yet. On the other hand, we have previously shown that
a phase transition occurs near the Hagedorn temperature and D9-brane—anti-D9-brane pairs become
stable by calculating the finite temperature effective potential of open strings on these pairs. We
present a conjecture that D9-brane—anti-D9-brane pairs are created by the Hagedorn transition of
closed strings. We show that the potential energy at the open string vacuum is much lower than that
of closed string vacuum near the Hagedorn temperature. We also show that various types of the free
energy of open strings in the closed string vacuum limit approaches to the free energy of closed strings
with winding tachyon vertex near the Hagedorn temperature. For example, one-loop free energy of

open strings approaches to the propagator of winding tachyon.
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“An Exceptional Algebraic Origin of the AdS/CFT Yangian Symmetry”
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“A New N=4 Membrane Action via Orbifold”
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“Circular Wilson loop operator and master field”
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“Apparent Horizons in Holographic Dual of Hydrodynamics”
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“Super Schrodinger in Super Conformal”
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“Superstring in the plane-wave background with RR flux as a conformal field theory”
We discuss the type IIB superstring in the plane-wave background with Ramond-Ramond flux and
formulate it as an exact conformal field theory in operator formalism. One of the characteristic fea-
tures of the superstring in a consistent background with RR flux is that the left- and the right-moving
degrees of freedom on the worldsheet are inherently coupled. By adopting the semi-light-cone confor-
mal gauge in the plane-wave background, we will show that, despite the existence of such non-linear
left-right couplings, one can construct two independent sets of quantum Virasoro operators in terms
of fields obeying the free-field commutation relations. Furthermore, we demonstrate that the BRST
cohomology analysis reproduces the physical spectrum obtained in the light-cone gauge.



000DOO00OO0bOobOOobOOoDd

“Black Holes in the Dilatonic Einstein-Gauss-Bonnet Theory in Various Dimensions”
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“Negative modes of Schwarzschild black hole in Einstein-Gauss-Bonnet theory”
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“Geometrical Construction of Supertwistor Theory”

Supertwistor theory is geometrically constructed based on the SUSY Hopf map. We derive a new
incidence relation for the geometrical supertwistor theory. The present supertwistor exhibits remark-
able properties: Minkowski space need not be complexified to introduce spin degrees of freedom, and
even number SUSY is automatically incorporated by the geometrical set-up. We also develop a theory
for massless free particle in Minkowski superspace, which physically corresponds to the geometrical
supertwistor theory. The spin degrees of freedom are originated from fermionic momenta as well as
fermionic coordinates. The geometrical supertwistor is quantized to reproduce same physical contents
as in the original supertwistor theory. Relationships to superspin formalism and SUSY quantum Hall
effect are also discussed.

goboobooooboobon

“fggoobooooboobobooooboobobooobooboboooDbo”
ugbboobooboobooobooboobbobbobbooboobooboobooboboon
gboboobooboooboobbooboobboobooboboobooboobbooboo
gboboboboboooooooo

gobooboobobooboobobon

“N=1"00000000 Yang-MillsOOQOQOooog”
ubboobooboobbobboobuooboobboooboobboboboobooboon
gbobobobobobobooooobobobooobooooboboooboooooooooDon
00000000000S200 Chern-Simons 000 S200 BFOOOOOO Yang-MillsO OO0 00
oooooN=1*000000b0OCO000bOOO000DOO00bODOODOOOUOOOOODLOo
O0Doobbo0dbDTaylorDOOOODOOODODOOODOOODD T-dwalityO O ODOODOOOOOOO
ooooboooouoobboooboboooooboDb0obOo0ooUuDbO0d Yang-MillsODO OOO
ooooN=1*OOU0O0ODOOO0ODOOOO0O0ODOO0OoOoOoboOoOOOO0obDOOoOobOON=1"0O000
ooooooboobooogboobobobobobob0oboouobobOodn Minahan-Polychronakos



00000000000 Yang-MillsOOOOODOOOOOODOOOOOO
gboboobooboobbooboobboobooboooboboooboo

g boddooooouoooooobo

“plane wave matrix model0 00 N=4000 Yang-MillsO OO OOOOOoOoOoooa”
N=4000O Yang-MillsOO (SYM)OOOOOOOOOOOOO AdS/CFTOOOODOOOOOOO
00000000DDOplane wave matrix model(PWMM) 000 R x $3 00 planar N=4 SYM O O
go0ooooooooooooopPwWMMOOOOOODODOOODOODOOOOOOOODDOODODOO 32
00 supercharge 000000 16000000000000000000CODOODOOOOOO UV/IR
mixingUUOODOOOOOODOodooooooobooooooboooobobboooooboboooon
0000000000 (OoU0oOo000o0o0bLOO0oUOo0O0LDOOoUoOOoOoooooooOn)

000b000oo0oo0ooU0oU0ooUoodoooooooooooooooooon

“Supersymmetric Yang-Mills on S® in plane-wave matrix model at finite temperature.”
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“Update on Particle Physics and Cosmology”
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“Supersymmetry Breaking and Radius Stabilization by Constant Boundary Superpoten-
tials in a Warped Space”
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obobobobobobobobUobobOobobOo TypellIBstringUDOOF-O00000O00OO
goobooooooboboborobobobobobobobooboobDobDobuobooboooo
O000D0O00000DarXiv:0805.1057 DO OO0 DHeteroticUOO F-OO0O0DOOOOO0ODODOOO
gbboooboobbooboobboobooonboo

00000000 O0ooooooooooon

“Quark Mass in Holographic QCD?”
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“Infrared behavior of dynamically massive field and reliability of the effective Lagrangian
with dynamical mass terms”
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“Moduli stabilization and flavor structure in 5D SUGRA with multi moduli”

Moduli stabilization, SUSY breaking and flavor structure are discussed in 5D gauged supergravity
models with two vector-multiplet moduli fields. One of the moduli realizes the fermion mass hierarchy.
Due to the extra modulus, the flavor structure of the soft SUSY-breaking terms is different from that
in the single modulus case. We analyse such flavor structure and the moduli stabilization from the
viewpoint of the 4D effective theory.



