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7okl RE (RKE)
CFT Duals for Extreme Black Holes

It is argued that the general four-dimensional extremal Kerr-Newman-AdS-dS black hole is holographically
dual to a (chiral half of a) two-dimensional CFT, generalizing an argument given recently for the special case
of extremal Kerr. Specifically, the asymptotic symmetries of the near-horizon region of the general extremal
black hole are shown to be generated by a Virasoro algebra. Semiclassical formulae are derived for the central
charge and temperature of the dual CFT as functions of the cosmological constant, Newton's constant and the
black hole charges and spin. We then show, assuming the Cardy formula, that the microscopic entropy of the
dual CFT precisely reproduces the macroscopic Bekenstein-Hawking area law. This CFT description becomes
singular in the extreme Reissner-Nordstrom limit where the black hole has no spin. At this point a second dual
CFT description is proposed in which the global part of the U(1) gauge symmetry is promoted to a Virasoro
algebra. This second description is also found to reproduce the area law. Various further generalizations

including higher dimensions are discussed.

28 XZ (ELXEF)
Ginsparg-Wilson formulation of 2D A = (2,2) SQCD with exact lattice supersymmetry

2056 N = (2,2) BN QCD ROBFEMLICHENT, FYINR—=T-U« LY VBREREmET 4 —/\—
SV TENRETFEOE DDBNMEBREZR > LTEATE R, chlckb, MEBONISILTL—/—
RIMEDWEF L TEE (CIRTeN. EFROBOEAKRRE. REAXRBOVESZ ICH L. B FRAZERI S C

EMAEECTE oo &z, BRTYIVILDNA SIVBEEIBF L THERICIREND 2o, 18F LETIEED
AHFEEBMRED I D ENERFE N, gauged linear sigma BEIADIGAEAEETH D, CNIEFHL DD &
3. T—INMMZE R DROBFEML TEBNEE (T L —/—) D+ SILHEZE BRICR DRVIDOE
BHTH B,

¥l Rt (BEEAXBEYIE)
Non-Abelian Vortices — Five Years From the Discovery

Five years ago, non-Abelian vortices were discovered in supersymmetric gauge theories and string theory inde-
pendently. Those were suggested to be a key to understand confinement and duality of supersymmetric QCD,
as a generalization of the old idea of Nambu and Mandelstam. In 2005 similar but a bit different non-Abelian
vortices happened to be found in the color-flavor locked phase (color superconductor) of dense QCD, which is
expected to be realized in core of neutron stars. It has turned out that the moduli space of the vortex solutions
in the BPS case has very ample structures, like the one of Yang-Mills instantons. There has been a lot of
developments in various directions. For instance, those vortices are candidates of non-Abelian cosmic strings;
When two of them collide, their reconnection is inevitable. Vortices in SO and USp generalization has been
found recently, and these may offer a fundamental tool toward a proof of the GNO duality. | will explain those

developments in these five years.
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[1] MR BE FURKE)
SIRIE-NROYEST—I /MY YTHEG

We consider an analog of eTe™ annihilation in gauge theories which have a dual string description in asymp-
totically AdSs space. We compute the inclusive spectrum of produced particles in the process and show that
the momentum distribution exhibits a thermal behavior. We also discuss the nature of jet fragmentation. We
construct the timelike anomalous dimension which governs the scale dependence of the fragmentation function
and show that in the limit of infinite 't Hooft coupling the average multiplicity rises linearly with the energy and
the inclusive spectrum is peaked at the kinematical boundary which is consistent with the thermal behavior of

the hadron spectrum.

[2] B =+ (EBHF)
Holographic Nuclei
BERFHCT —Y - ENNBEERY %, "OJ>T7rv D QCD TIENAYZY (BF) FERTERICEZ D
KDTL—ELTERINB, COBRFDIL—VE ANEHBCENEEH A DRFRKRICHGT 3,
> TRFHZDEIZE U(A) @ Yang-Mills-Higgs EBERHMEH. D large A TBFRIE. ZHi7R R O E 77 8%(A
THREND, BEABRITIRI MVESEL. BEFRORIFMETHIEARIBIRS MIVEEBHT 3, &
REERBFEREHERTE, A KEMLRE CDVWTEMNG—BRE SN,

[3] B:H 78 (RKE)
Geometric Entropy and Hagedorn/Deconfinement Transition

It has recently been proposed that the entanglement entropy can be an order parameter of confinement/deconfinement
transitions. To find a clear evidence, we introduce a new quantity called the geometric entropy, which is related
to the entanglement entropy via a double Wick rotation. We analyze the geometric entropy and manifestly show
that its value becomes discontinuous at the Hagedorn temperature both in the free N/ = 4 super Yang-Mills

and in its supergravity dual.

[4] ER FT (MEMERARXZRKE)
Squashing Z#i & —fik{bE 47z BMPV Black Hole
5 RITOBENERICEVNT, HULLWBNHMENBRESNZOTEBN T 5, 5 XulcbVnT—HibTh
fz Brechenridge-Myers-Peet-Vafa l@OVFEET D C EFHSNTULER. C DEEIE Godel BED &K S (C closed

time-like curve ZF DR TH o, B2 (X D% squashing T3 &(TK 2T closed time-like curve Z &
FROVHULWREED CECHRIMULIZDTIBNT %, Tfe. 11 RTHEEAEDBRICDOVWTESERT %,

[5] &AM Bt (FARH)
Realization of AdS vacua in attractor mechanism on generalized geometries

We evaluate flux vacua attractor equations in type IIA string theory compactified on generalized geometries
with orientifold projections. The four-dimensional A/ = 1 superpotential in this compactification is described
as a sum of the Ramond-Ramond superpotential and the one described by the (non)geometric flux charges.

We demonstrate a single modulus model in which supersymmetric AdS and Minkowski solutions are classified



[6]

7]

(8]

[9

[10]

by means of the discriminants of the two superpotentials. We further study various configurations without the
Ramond-Ramond flux charges. There we also find supersymmetric AdS vacua both in the case of compactifica-
tions on the generalized geometry with SU(3) x SU(3) structures, and on the manifold with SU(3)-structure
without the nongeometric flux charges. Especially, in the latter case, we have to introduce a correction into
the prepotential of the special geometry in order to realize consistent vacua. This deformation is interpreted

as the o/ corrections caused by the back reaction of the geometric fluxes on the compactified space.

RE &8 (KEK)
Perturbative interactions of multiple strings in type [IB matrix model

We introduce the interactions of multiple strings in IIB matrix model. String worldsheets are constructed as
the two dimensional background in [IB matrix model. The leading interaction of perturbative string is realized
by the recombination of two strings. We reproduce this interaction from |IB matrix model and identify the

string coupling gs.

AH Mk (RIEKE)

Two-Dimensional Gauge Theory and Matrix Model

S3 £ Chern-Simons 5% dimensional reduction U7z matrix model (N = 1* matrix model) M EZRIEX
EDVWTERT B, NEEEMOREEDEHECERTIBCEMTET. BHB sector (& SU(2) DRIRI(C
KO THEI B EMTEBRM. D matrix model D FFED sector (CREL TITFY 4 IHIEE(CKEF VT
RELDE, BHEICHMSNTUVS S? M 2 RIT Yang-Mills RO DEE#HZBERI2EETR I, Tz, C
DIERDBAMCEE(C L ZERY® 2 RITOBRIMEF T — VERICN T BILAICEEL TEBMT L2V,

BEA B4 (FUAIE)
BOMREN S P/ 7 —J EIHIICD N T DERE

HIE. 57— Y/ ENRISIC D W TROERADTIH SBRY 303 pEeEne (II8-EAL), ABETEZ
DHBERET B LT, BRTPERREDBEAOIEEZATS BHTEISLR).

2K 85 (IHAP)

AdS/CFT (2 & 3 EGEO BRI

4 RFTD Super Yang-Mills BERICH ULV T,  circular Wilson loop METE (L one-matrix model (CEE 3 Z &M
HMoNTWNT, DDOBZIEHM O(N) @ Wilson loop (& one-matrix model [£&5(F B isolated eigenvalue (ZXIG
TBENDMNB, ADS/CFT ZAHULB &, D isolated eigenvalue DEFEBMNBEESZ SNB EETR
o CHNIFIEEEMIRERICHE VW THONT —VTHD. TR OEEEORZEHERZ AdS/CFT ZHL)
TEENIICEZTERBWMIlEE > TWD, ZDBR,. Wilson loop I D-brane (CE DK SKIBREG BRI H%E
BRI B,

8 BB (KIRAZ/KEK)

Deconfinement phase transition in ' = 4 SYM on R x S3 from supersymmetric quantum mechanics

B, plane wave fFIERIE FIL\E N = 4 SYM EROIFESNL AN MRIBS Nz, COBERY —
SRS SU(2/4) SRR (16 BOBRTMEE ST ) ER> T3, ABETER, COBECEIVE, BR
SBETO R x 53 L0 N = 4 SYM OASSEQBATIC DL\ THRT 3, BRSERETE. < OERCIE—X
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HEBHREET D ENMSNTULE, Fald, COERMN plane wave THIERIDERIRIRE U TIEL <
BNz eezrmlric,

N1 BLBA (RKEH)

Holographic Duals of Kaluza-Klein Black Holes

BRiff. Brown-Henneaux M7EZEAUN T, extremal 1% 4 R7T Kerr 75w O R— )VOMETHZMGE T ~O

E—MEL <KD SN (Kerr/CFT i) CNIIERAEEICH VT, XD AdS/CFT WG (FAEL< R
ToTW3B,

BeECnBFEE. AEFEEIFD extremal I& Kaluza-Klein 75w OR—JUICERA LUz, &R, CORICX
L Tl central charge IR E DEES 2 DONN CFT BEEZX B C EMMTE, WETE 4. Bekenstein-Hawking
IVhAE—Zx2(CBRAETHIEZER LT,

FIBRADIBEHAHTIEZDRIE DO-D6 DEREIRECHE L TH D, ZOHELHNSEEIKFEVERTH S
EEZTWB,

(HOEER [RAE]. FIKEEK [RAEMN] EOHAMRICED < )

=& B (RAEIS)

1B BUBEHNIERD SU(2) x U(1) x SO(4) RETL 1/8 BPS fiRlc D\ T

N = 4 BEUHT —IBROFDHZ U SN 1/8 BPS HWEFIC WK SU(2) x U(1) x SO(4) MFH4 1B
BUEBE DIESRO BPS 2N\ hep-th/0611065 (Gava et al.) [C& > THESI NN FZTAHI Nz BPS &4
DEFARIEZ FMICBIE L IZER. BICRSNIREFBHMAHERNER DIz, RFHEIBEC BPS
FEEEFHEIANSTOSNZI IR TOFHERZERL Ui,

L IEA (FRRAEET)
Finite Gluon Fusion Amplitude in the Gauge-Higgs Unification

BEERE v I IBEERTT —IBOREBDEHGTITT —I - v I F—ERTEF. BDIAHROTEE
[EENDDSTERITT —IWFMEDZH(E, EvI REBEICNT ZEFRHEMEEDRTTCERICEDF
9, SONFEET(E. LHC OMIETREEE(CIES 2 JI—F VEEBERE (& 2 X FRRBERE) )
T—=3 - Ev I F—BBCEVWTRERDRTTERICEZ CEEBNMLE T, v I IEELNTHIR
IFYNEEDHH TOHICIED T T,

Nt B&E (BMKXE)

Topological Grand Unification

We propose a new grand unification scenario to guarantee the proton stability and the triplet-doublet Higgs
mass splitting with the help of a big local symmetry. The derivation of the standard model or its minimal

supersymmetric one is carried out by using Paris-Sourlas type dimensional reduction.

RO B (FLYSEFH)
Super Schrodinger algebra & non-relativistic limits of supersymmetric Chern-Simons-matter theories

We discuss non-relativistic limits of the A/ = 3 supersymmetric Chern-Simons matter system in 14-2 dimensions.
The relativistic theory can generate several inequivalent super Schrodinger invariant theories, depending on the

degrees of freedom we choose to retain in the non-relativistic limit. The maximally supersymmetric Schréinger
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invariant theory is obtained by keeping all particle degrees of freedom. Non-relativistic limits of N' = 6 Chern-

Simons matter system (mass-deformed ABJM model) are also discussed.

N 1F ()
SHEMED 2d N = (2,2) SYM

RERDEEFTHIRR EEFENE T DR BN BUFMET — VRO TFERLIC L 3 BBENAEDOHE %
RT3 EezBIELTVS, ULHLERS, BFEERIAENCENME CBENRW S, CNEES
TRV, B, BAld, TOE—HELT, 2RTO N = (2,2) BT Yang-Mills BROMEC & 35
FEMEICHNT, BUFME Ward-BBEERNZEYTAILAOYZ 1L —Ya v TREL., EHRERTER
TOBNMEREE L TVBHEUVEEZSc,. CE. BN —JERERT L TRRI D C ENAET
5D EEBENCERLZOD TOHITH D, Tle. COETILDIGAE LT, gapless spectrum DEREI,
BEARARBEBOBENRT Y Y v VORIEET >k, CNSORRERSET 3,

Fik 7 (TFBRAE)

BFVZal—yavicL3REBDEBRDOER

BFVZAL—YavoFEEREAL, XZTRITL—N—HEE D5 —IVERICIEBRLRNEERNEET
BNESH. BARNB, Z0RHIC. TT. MFENCHETE, NSVRRREZEDOHLLWED CHDIF—

LERRE Uz, SERERTIE. ZOHFLVED CHIAF—LOERAM. T, ZOFHLWVEDCHIF—L%E
FAUL\T running coupling constant ME DK S (CAIETE BN RFDT —IERITHET 3,

IRH BE (RREFKRE)
Domain Walls with Non-Abelian Clouds

Domain walls in U(N) gauge theories, coupled to Higgs scalar fields with degenerate masses, are shown
to possess normalizable non-Abelian Nambu-Goldstone (NG) modes, which we call non-Abelian clouds. We
construct the moduli space metric and its Kaehler potential of the effective field theory on the domain walls,
by focusing on two models: a U(1) gauge theory with several charged Higgs fields, and a U(N) gauge theory
with 2N Higgs fields in the fundamental representation. We find that non-Abelian clouds spread between two
domain walls and that their rotation induces long-range repulsive force, in contrast to a U(1) mode in models
with fully non-degenerate masses which gives short-range force. We also construct a bound state of dyonic
domain walls by introducing the imaginary part of the Higgs masses. In the latter model we find that when all
walls coincide SU(N)p x SU(N)gr x U(1) symmetry is broken down to SU(N)y, and U(N)4 NG modes and
the same number of quasi-NG modes are localized on the wall. When n walls separate, off diagonal elements
of U(n) NG modes have wave functions spreading between two separated walls (non-Abelian clouds), whereas
some quasi-NG modes turn to NG bosons as a result of further symmetry breaking U(n)y — U(1){,. In the
case of 4+1 dimensional bulk, we can dualize the effective theory to the supersymmetric Freedman-Townsend

model of non-Abelian 2-form fields.

(arXiv:0802.3135 [hep-th], Phys.Rev.D77 (2008) 125008-1-25)

—/ B HF— (BEBRIIAZF)

Casimir Energy of Higher Dimensional Theories and New Regularization

BRTIEROBOEFLICDOVT, FILLWEHHZEBNT B, AdS/CFT D7 AT 7E XA ML —~HBOEF
BICEBLEZEDTH S, £z String Configuration 1 regularization procedure (RN TW B mHDFTL LY,
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B&EMIZ(E 5D Electro-magnetism, 5D Scalar Theory, 5D Yang-Mills T Casimir Energy. (-function &%
tEIT 3, EE3ABRODEKRSHBEE L T,

BH BA (RXEE)
Superstring in the plane-wave background with RR flux as a conformal field theory

AdS/CFT WENERERMSEEETH S Ramond-Ramond flux EEL. HD. B> ZHIFE L OBKIER
D—fFlE LT pp-wave EMFEN DR EOBXKIERZ. ZOHREA EOBECHEAZTGERE U TERL
T3, TDELZERANT BRST EFEZEITL. ZD cohomology ZXRMHBD & C LD, HEHET —ITE
53 TU\Z massive IRIEBFRD ANRD FS LZEBEY 3,

NK X (RKXEH)

Orbifolding the membrane action

Biff. C*/7Z, #70—793 M2 JL— EOESHMN Aharony, Bergman, Jafferis, Maldacena 5(2& > T
BIES Nz, COERICDVWT, T5IC Z, DIERETA—E T4 —ILR LIZEBR%EIZIET 3, TNERDE
J1SAE@ERAN, BN (CHZ)/Z, & M2 TL—URTO-TFILVSERE—BLTVWBEE
EEHeH B,

% IEKBEB (RAARE)
Some generalizations of Lorentzian BLG model

Bagger-Lambert-Gustavsson (BLG) #&& (., M ERICHL\T M2-brane INEBNER > e R & BRI 3B
ELUTRIBENTE D, Lie 3-algebra ZAVWTERMEIN B EVWSFHHERF > TLS, <D Lie 3-algebra @
B&EpIE LT, JIVLDEIZIES generator M 1 BFHET 2 EDZHA L 2BE (& Lorentzian BLG BEI &
FEEH. A BYBSKIER(C S VT D2-brane NEBNER > e RELRI BEREBRI D ENMSNT
W3, BAIEETS(CE/ VLD generator INEEETFET D Lie 3-algebra ZEHA L B (C DV T ZIT
L\, BLG BELVANT I IFEEREZBRI I EICHINLE, SODFBRIC T, TN5OHFERMN
KOMEICDVWTENTYT %,
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T —IEB BT — IRBBORIESE
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WTEERT o

NLE N— (EHF)

D-brane States and Annulus Amplitudes in OSp Invariant Closed String Field Theory

OSp RZE1$ bosonic KERRDIZNIBRICH VT, BHEMNDIFIEE D-brane METICHHINIBHCHET S
E_ETEORBEBR L Tc, CDIREZ/E> T, WM D-brane £IZH B annulus RIBZETE L. b

F—EFELTORBRE—BIB TR e, COEMIE. HADERH LT D-brane KEDIEHMD T 514
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[25] 7K.E B8 (PRAET)

Gauge-Higgs-Inflaton unification in (4 + n)D Super Y-M

Gauge-Higgs #i—ERIDFRE £ LU T Gauge-Higgs-Inflaton i—ZIRET B, (4 + n)D super Yang-Mills 5@
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