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TR OBEEE (330) : This research aims to define superstring theory constructively, so
that various physical quantities can be obtained by numerical calculations that are possible,
at least in principle, as in lattice gauge theory. Matrix model is a promising candidate of
such formulation. We have analyzed its various aspects by using both analytical and
numerical methods, and made some progress towards the construction of the theory of
everything.

SRR
(AL : 1)
ERERE B & ol
200 64 900, 000 270, 000 1,170, 000
200 7%E 800, 000 240, 000 1, 040, 000
200 84K 800, 000 240, 000 1, 040, 000
200 94K 800, 000 240, 000 1, 040, 000
B
ik 3, 300, 000 990, 000 4,290, 000

HFge 58« R
g o5 - fE : 4301
F—U— R MR, BRI, (TR B, BT ED

1. WFZERRMEL IO 5 {BIZEI AL TV, ZEOF 7@ 3175
PEYERR SNt LT BIE, BN E TEHEDTTE BARICH D0, HimoHMSIZh»hb b3,
MO —HimaBERLEI Y eV Dix< FOWRHEENIZ DO THMETH 5, 115
HRRRLTH D, TDbh - & bA 1725 A DR 2 MU AN IRET L, 2B R D & A
DHEZHER THDHN, 5D & ZATERREN R RAEHBEL TV O OO



MEET HODOEETHD LD,

2. WEo HBY
(1) BZHGmEERIcERT 2 LIk

ST, FlZIERF 7 —TEmIcBIT 5 Loz,

WAWAIREREN D7 &L REICIE
FRER BB EIC L > TREALHO L, EH
FTCEHEDIRMOM A REE S 5 Z &
ZHIBET D,

(2) BRMIZIZ. IRD 250D = L % [FRHE
1TEE D, O&oiL, IIB 174 2 KMl
HDHVITET 2 FIEIC L > THNTLE
BoLWIHIRATHY, $HUEDIL, 1IB
IFHRERL L 0 b b o & AR HR 2T
ZEThD, ITHII AT D FiE A B
LCHEBIZHRS Z Ik Yy, B2 G2 TR
D72 B . MR FH RS 82T
MWD & LT, X 0RS BARREAZ B8RS
Do

(3) LiEDEFNIC Y, T8I & 5L i
DR & ZTRSARUE 2 DRI L, &1 T
R AEMIAL, OB OMEITIE D,

3. WDk

AL L ORI RO 22 B 22 2 01T L Tl
H—FHT, MEE, B F—REEBELT,
FHOFRFE, SO, WERR, T
Wi, IHEWHE R EOBFMES LIEEL AL
T D2 ElcE > T, HLWRSEE&E
R LT,

4. WrIERLE

(1) TIB 174 2 5B 38 K AT 72
FIEIC L o Tobr Lz, BERMICIR, E8%
WU 2 Bk AHIEZ R L, T8I 0EA
A% b &6, FFZEN DN ER SN D
a2z, ZoXH)REHEICLY, Yo
KRB ER TN LD EZETH DGk
TXDH L9125, EEHERN T2V,
Fox ORERITARTHZENL - EHLEET
HDHZLERBLTWD, Zhi, Rt kx
DEFZEN 4 R ITTTH 2 MITHBELER ) D&
2B EERLTEY, EFICHEEGEND,

(2) 77FNIzL» T, EDOLHITLTHIR-
TR ZE NI TE AN AT, FOF 14
& LT, 178 % 26K Lo ERIFRBUCE Z &
O T HMIMERFE L AT LI L
V. DEDOITH DT ZEMBMERE DO DR ITS
EEEGELTHWD Z Ebholz, 1T4% 2
DEIERT S &, 11IB 174 RBIT 5
REEFEDIE 1 ORITLUL FOT R TORFE %

GELTNWDLZ LR, ZOH2bDbo bt
BERSDE L THA O 4 RITHZENFEE
SINTND EWS BEZEITT 58 LUWARIR
NELND, F7-. 1IB 4T4IER oo gy 72
HEE T BRRIIBRICTA v a2 &L VR
KEFHLTWDLZ Enbhhotz,

(3) BEPREROEE 2 7o BB B 22 3 T AR
HIZE > TEDE S ICEHEIN TN D E
ST, RRS, TIBATAIBIROEZ2 L LT 10
WD typellA BERNBNDL A=A L%
FR LT, EREEEIRRERICIIEL T\
WA ZAUDSTERTIUE, TIB 174 A3 e
M BLE R O ERBIZ 2> TV B
ZEDRERAE BT T <, largeN K&
R &L v fia BfRIc XA Z LR Tx, JE
FAZBLRZE N,

(4) ATHIER &R OIS E 75—
BRSO FEE LT, BERR9IZIE,
Wb DT — TV EIIREDIEE S Ve A
— VAREHDIFRELE L THRIZKY IS Z
AR L, AEERITICE W TITHIRA &%
RIS L TWA Z L AR LT,

(5) Alday & Maldacena {24V, I
TO T-duality 2akimSiL, 77— E %
ISOF T AE NS L S e, 2wt L,
7= PHEMTT T-duality 2R+ 5 &
= PEIZRIT B large-N reduction IZ
M7 bz ERbhotz, T, F—
HxHE S TIBATHEALZNE SN TWD Z
EERLTERYD, REBEFEN,

(6) 1TFIRRNZ 35T 5 — AR R A 281
DFFMT % S HITHED | ATHIBI S ) 7 HR
D EIZIL U D &5 random geometry A Ak
PR Laz="—HFT T 2 E DT L ER
L7, T, K<amonzHoEfimes A
v R OME ¥ O BR A & E IR
L7zt D THY | JoH & U THMEROIEH
B Y AU BRSO RN 5= W RN
SEIERFEEN/MFTE D,

(7)) 7 —HEHIC BT 5 large-N reduction

DI o T2 ZE E TR D Lo E 9 &7l
Rz, FRCEEZIERE O O EORI4ZER
2B W T large-N reduction MN5EEITALY
NEDZ L ER LT, ZAUE, kBRE (2) ofT
PRI KL DS o T2 ZE D Ftal & b B2
WCBR L TE Y, ZoFmOBEGRNERK LTz
BEIZIX, FHOUPORREMEZ IO, 4F
TOHEGRTIEBERTEI RN oL RFEDORA
BB EICEEDL I ENTEDLLIICRD &
Bbohs,



5. ERFRERE
(BFgEfFeE . RT3 K ONEEERF TR 12
IR

UdgEamsa) (Bt 134)
Hikaru Kawai, Shinji Shimasaki,
Asato Tsuchiya,
Large N reduction on coset spaces
Phys. Rev. D81:085019, 2010.

Tatsuo Azeyanagi, Masafumi Fukuma,
Hikaru Kawai, Kentaroh Yoshida,
Universal description of
viscoelasticity with foliation
preserving diffeomorphisms,

Phys. Lett. B681:290-295, 2009.

Tatsuo Azeyanagi, Masanori Hanada,
Hikaru Kawai, Yoshinori Matsuo,
Worldsheet Analysis of Gauge/Gravity
Dualities,

Nucl. Phys. B816 :278-292, 2009

Hikaru Kawai, Matsuo Sato,
Perturbative vacua from IIB matrix
Model,

Int. J. Mod. Phys. A23:2279-2280, 2008

Hikaru Kawai, Takao Suyama,
Some Implications of Perturbative
Approach to AdS/CFT Correspondence
Nucl. Phys. B794:1-12, 2008.

Hikaru Kawai, Matsuo Sato,
Perturbative vacua from IIB matrix
Model,

Phys. Lett.B659:712-717, 2008.

Hikaru Kawai, Takao Suyama,

AdS/CFT correspondence as a consequence
of scale invariance,

Nucl. Phys. B789:209-224, 2008

Hikaru Kawai,
Curved space-times in matrix models,
Prog. Theor. Phys. Suppl. 171:99-109, 2007

Ko Furuta, Masanori Hanada,

Hikaru Kawai and Yusuke Kimura,

Field equations of massless fields in
the new interpretation of the matrix
model,

Nucl. Phys. B767:82-99, 2007

M. Hanada, H. Kawai, T. Kanai, F. Kubo,
Phase structure of the large-N reduced

gauge theory and generalized Weingarten
model,
Prog. Theor. Phys. 115:1167-1177, 2006

T. Aoyama and H. Kawai,

Higher order terms of improved mean
field approximation for IIB matrix
model and emergence of four—dimensional
space—time,

Prog. Theor. Phys. 116:405-415, 2006.

T. Aoyama, H. Kawai and Y. Shibusa,
Stability of 4-dimensional space—time
from IIB matrix model via improved mean
field approximation,

Prog. Theor. Phys. 115:1179-1187, 2006

Masanori Hanada, Hikaru Kawai,
Yusuke Kimura,

Curved superspaces and local
supersymmetry in supermatrix model,
Prog. Theor. Phys. 115:1003-1025, 2006

(Fa%EE) Gt 510
JIESE, REE
Dense strings and Schwarzschild black hole

HAMEY2, 201043 A 21 H, [MILK%

AR, JIEYE, BIRE —

23 > 7o 22 L TOITHIEEL L GO HEZm O
R BARR I DN T
AARYEES4S, 2010453 A 21 H, LK

Hikaru Kawai,

Symposium on “Numerical approaches to
AdS/CFT, large N and gravity”,

Sept 29, 2009, Imperial College London.

e R, )AL
Perturbative Vacua from IIB Matrix Model

HARMEY2, 200843 A 25 H, ITEK%

Hikaru Kawai,

Symposium on “Random Matrix Theory” ,
May 16, 2007, Niels Bohr Institute,
Copenhagen

6. WF7EMR

(1) WFFEEA

N& J (Hikaru KAWAL)
REKE - KFERBZRREH - BiR
MREES - 80211176



