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Unitarity in Dirichlet Higgs Model

We report recent developments on the unitarity and BRST invariance issues on the Dirichlet
Higgs model, a UED model compactified on a line segment, with the gauge symmetry being
broken solely by non-zero Dirichlet boundary conditions on a bulk Higgs field. This work is
continuing from arXiv:1011.0405 with K. Nishiwaki.
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Intersecting brane models in six dimensions
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Near horizon superconformal symmetry of rotating BPS black holes in five dimensions
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Flux compactifications, N=2 gauged supergravities and black holes
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Solutions from boundary condition changing operators in open superstring field theory
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Non-Abelian Gauge Field Localized on Walls with Four- Dimensional World Volume

A mechanism using the position-dependent gauge coupling is proposed to localize non-Abelian
gauge fields on domain walls in five-dimensional space-time. Low-energy effective theory posseses
a massless vector field, and a mass gap. The four-dimensional gauge invariance is maintained
intact. We obtain perturbatively the four-dimensional Coulomb law for static sources on the do-
main wall. BPS domain wall solutions with the localization mechanism are explicitly constructed
in the U(1) x U(1) supersymmetric gauge theory coupling to the non-Abelian gauge fields only
through the cubic prepotential, which is consistent with the general principle of supersymmetry

in five-dimensional space- time.
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New Topological Solitons in SUSY Gauge Theories with SUSY Breaking Josephson Terms
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Virtual Compton scattering and Generalized Parton Distribution in gravity dual

Generalized parton distribution (GPD) contains rich information of partons in a hadron, includ-
ing transverse profile, and is also non-perturbative information necessary in describing a variety
of hard processes, such as meson leptoproduction and double deeply virtual Compton scattering
(DDVCS). In order to unveil non-perturbative aspects of GPD, we study DDVCS at small z in
gravitational dual description. Using the complex spin j-plane representation of DDVCS ampli-
tude, we show that GPD is well-defined and can be extracted from the amplitude even in the
strong coupling regime. It also turns out that the saddle point value in the j-plane representation
plays an important role; there are two phases in the imaginary part of the amplitude of DDVCS
and GPD, depending on relative position of the saddle point and the leading pole in the j-plane,
and crossover between them is induced by the change of the kinematical variables. The saddle
point value also directly controls kinematical variable dependence of many observables in one
of the two phases, and indeed the dependence is qualitatively in nice agreement with HERA

measurements.
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Testing the AdS/CFT correspondence by Monte Carlo calculation of BPS and non-BPS Wilson
loops in N=4 super-Yang-Mills theory
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Probing AdS Wormholes by Entanglement Entropy

In this paper, we study the Lorentzian AdS wormhole solutions constructed in arXiv:0808.2481
[hep-th]. Each of them is a classical solution interpolating between an AdS space and a flat
space in type II1B supergravity. We calculate the holographic entanglement entropy to probe this
geometry. Our analysis shows that there exits a mass gap in its holographic dual gauge theory
and that the entanglement between the two boundaries is rather suppressed than that we naively
expect for wormholes. We also examine the holographic conductivity on a probe D-brane in this

spacetime.
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On higher derivative corrections to holographic entanglement entropy

Holographic entanglement entropy is one of the very important quantities to investigate the as-
pects of holography. We examine the behaviors of holographic entanglement entropy in higher
derivative gravity theories in some important setups and show some remarkable properties of
them. (in collaboration with T. Takayanagi(IPMU))
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Entanglement Entropy of Two Black Holes and Entanglement Entropic Force
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Universal Property of Microstate of Quantum Gravity suggested by Uniqueness of Black Hole
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Affine SU(2) algebra from wall-crossing phenomena

Recently, there has been remarkable progress in the study of wall-crossing phenomena of D-
branes. In particular, it was shown that various field theories on D4-branes with different
topologies can be connected by wall-crossings. In this talk, I will extend this argument to
D4-branes on the A; ALE space, whose BPS partition function is known to be the character of
affine SU(2) algebra. I will explicitly show that the affine SU(2) character can be obtained from
the BPS partition function on C2, by considering the wall-crossing of D4-D2-DO0 states.

This talk is based on a work in collaboration with Satoshi Yamaguchi.
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Gauge-Higgs Unification in Spontaneously Created Fuzzy Extra Dimensions

We consider gauge-Higgs unification in fuzzy extra dimensions. In our approach the fuzzy extra
dimensions are created spontaneously as a vacuum solution of certain 4-dimensional gauge theory.
As an example, we construct a model with a fuzzy torus vacuum. We identify the Wilson line on
the fuzzy torus as a Higgs field and show that the quadratic divergence in the mass term of Higgs
effective potential is absent. Our model can be thought of as a non-supersymmetric version of
the worldvolume theory of D3-branes probing C3/Zy x Zy orbifold with discrete torsion.

00 0O 0 O Institut fur Theoretische Physik, Universitaet Regensburg, Germany[
SU(N) super Yang-Mills on 2-dim lattice
Some of the approaches to formulate supersymmetry on lattice use fermions on link. This link
nature makes it complicate to treat the U(1) part of gauge group, which should be decoupled
from the system. In this talk I will give a lattice formulation for super Yang-Mills with SU(N)
gauge group which does not contain the U(1) part. The model does not conatin link femrions
any more. I will also discuss another practical way to treat the U(1) part. The target system is
2-dimensional N=(2,2) super Yang-Mills without matter.

This talk is mainly based on a work in progress and partially on arXiv:1010.2948.
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Computer simulation of N=(2,2) Landau-Ginzburg model
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BPS Monopole in Omega-background

0 0 ONekrasov—Shatashvii D00 0QO 0000 400 N=200000000000000 O
goooo00ooooOoOo0oOoooooOooOo0oOooooOoOOoOoOoOooooQUuOoOooOOOO 200
O00D000O0Oe 1,e 20000¢e 1=000000Oprepotential 00 D00e 20000000
0000 Bohr-Sommerfeld 00 000000000000 DOOOOOOOOOOODODOOOODO
000000000000000 N=2000000Q0000000000000000000
000000oooBPSOOO0O0OOOOOOOOOO N=200000000000000CO
ooooooooooooooooo

gogpooboobooboobooboobon



Double Field Theory OO0 00000000 DOOCOOODOOOOODOODO
00000000000 O000 Double Field Theory (DFT) DO 0DDO0OO00OO00OOO0ODOOODO
ooooooOooobprTOOO0ODOO0OO0ODOOO0OOOOOO0ODOOOOOOOOOOD
gboobOo0o0o DFTOO0O0OO0O0O0OO0O0COO0OO0O00O0O0O0OO0O000DbOO0O0O00O0O0000
goooobooobobooobooooooooobooobbooooobooobooobooD DrETO
gbooooboooboobobooobooboooobooobooobooobn

ggodoobbboooooobobobbuoouoooboo

The gauge sectors of multiple M2-branes
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Recent development of open mirror symmetry
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Localization of Vortex Partition Functions in Super Yang-Mills Theory
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N=1 curves for trifundamentals

We study the Coulomb phase of N=1 SU(2)? gauge theory coupled to one trifundamental field,
and generalizations thereof. The moduli space of vacua is always one-dimensional with multiple
unbroken U(1) fields. We find that the N=1 Seiberg-Witten curve which encodes the U(1)
couplings is given by the double cover of a Riemann surface branched at the poles and the zeros

of a meromorphic function.
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Volume of Moduli Space of Vortex Equations and Localization

We evaluate volume of moduli space of BPS vortices on a compact Riemann surface by using
topological field theory and localization technique developed by Moore, Nekrasov and Shatashvili.
We apply this technique to Abelian (ANO) vortex and show that the volume of moduli space
agrees with the previous results obtained by integrating over the moduli space metric. We extend
the evaluation to non-Abelian gauge groups and multi-flavors. We also compare our results with

the volume of the Kahler quotient space inspired by the brane configuration.
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Boundary operators in matrix models

00000 double scaling limit 0000000000000 O0O0OODOO minimal string0 000
00000000000 000000000000000000D00000000000 Oresolvent
000000000000 0000000000000 onematrixmodelJOOOOOOODODO
000000000 diskDODODO0DO000000OO0O0000 LiowilleOODODOOOOOODODOO
0000000000 00000000000000 twomatrixmodel 0000000000

go0ooooooooooooooooood

The FZZ duality with boundary — Branes in 2d black hole and their duals
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On Non-Chiral Extension of Kerr/CFT

We discuss possible non-chiral extension of the Kerr/CFT correspondence. We first consider the
near horizon geometry of an extremal BTZ black hole and study the asymptotic symmetry. In
order to define it properly, we introduce a regularization and show that the asymptotic symmetry
becomes the desirable non-chiral Virasoro symmetry with the same central charges for both left
and right sectors, which are independent of the regularization parameter. We then investigate the
non-chiral extension for general extremal black holes in the zero entropy limit. Since the same
geometric structure as above emerges in this limit, we identify non-chiral Virasoro symmetry
by a similar procedure. This observation supports the existence of a hidden non-chiral CFT2
structure with the same central charges for both left and right sectors dual to the rotating black

holes (this presentation is based on arXiv:1102.3423 with Noriaki Ogawa and Seiji Terashima).
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Measuring Black Hole Formations by Entanglement Entropy via Coarse-Graining
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Yangian in squashed WZNW model
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Some aspects of BPS solutions in ABJM theory and their O gravity duals

Nishioka and Takayanagi had constructed some dual giant graviton solutions in M-theory on
AdS4xS7/Zy. We embed them in a general class of solutions via a Mikhailov type analysis.

We then quantize a special class of such solutions, and compare them with the corresponding
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BPS solutions in ABJM on RxS2. We further study the Higgsing of these classical solutions
in ABJM on RxS2. We show that higgsing the 1/2-BPS solution leads to N=8 SYM on RxS2,
while higgsing the 1/4-BPS solution we get a nontrivial SYM on RxS2.

goooooooood

On Effective Action of Multiple M5-branes and ABJM Action
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New types of Universal Extra Dimensional Models at Tevatron and LHC

Recently new types of Universal Extra Dimensional models, which are based on S? or an interval
with the Electroweak symmetry breaking mechanism by non-zero Dirichlet boundary conditions
on a bulk Higgs field, are proposed. We discuss the gluon fusion process and the Higgs signals in
Four Lepton Channel at Tevatron and LHC in these models. This talk is based on a collaboration
with K-y. Oda, N. Okuda and R. Watanabe.

oo0oooooooooooooooo

Rotational symmetry breaking in a six dimensional inflating brane model

We will discuss about a six-dimensional brane world model with the baby-skyrmion extending
in the extra two spaces. The brane has a cosmological constant modeled by inflating four-
dimensinal slices. Especially interesting feature of the model is the appearance of rotational
symmetry breaking in the static solutions with higher topological charges, which may give a new

insight for masses of the fermions.

gobodoooboobooooooobooooooboooooooboooooonooog
Hawking radiation as tunneling from squashed Kaluza-Klein black hole

We discuss Hawking radiation from a five-dimensional squashed Kaluza-Klein black hole on the
basis of the tunneling mechanism. A simple method, which was recently suggested by Umetsu,
may be used to extend the original derivation by Parikh and Wilczek to various black holes. That
is, we use the two-dimensional effective metric, which is obtained by the dimensional reduction
near the horizon, as the background metric. Using the same method, we derive both the desired
result of the Hawking temperature and the effect of the backreaction associated with the radiation

in the squashed Kaluza-Klein black hole background.
do0o0o0o0o0oOooooooooo

Taub-NUT Crystal
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Superconformal index for large N quiver Chern-Simons theories
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Direct Gauge Mediation of Uplifted Metastable Supersymmetry Breaking in Supergravity

We propose a direct gauge mediation model based on an uplifted metastable SUSY breaking
coupled to supergravity. A constant superpotential plays an essential role to fix the moduli as
well as breaking SUSY and R-symmetry and the cancellation of the cosmological constant. SUSY
breaking is directly gauge mediated by gauging a subgroup of unbroken flavor symmetry. In
particular, gaugino masses are generated at leading order of SUSY breaking scale and comparable
to the sfermion masses as in the ordinary gauge mediation. Improvements by simply coupling
an uplifted metastable SUSY breaking model to supergravity are two fold. One is that the ad
hoc fine-tuning to fix the moduli in the model of Giveon, Katz and Komargodski reduces to the
fine-tuning to cancel the cosmological constant necessary and common for any model based on
supergravity. The other is that Landau pole problem for QCD coupling can be easily solved

since more than half of messengers become superheavy, which are heavier than the GUT scale.

ooopooooooood

One loop divergences in quantum gravity coupled with nonlocal matter fields

We study the matter one-loop quantum corrections to the gravitational sector in a gravity theory
coupled with a nonlocal scalar field. We find that non-renormalizable divergences disappear when
the propagator of the scalar field approaches to a non-zero constant, although the vacuum energy

is still divergent.
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CMB Fluctuations and String Compactification Scales
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