2R DRI & HFFRIR L

R « RO T RK (BT i), FodA: MEEGLME - ATLIARE, R P RAER
2004 £ 3 A 4 A 10:30-11:15

1 Introduction

1.1 FRFHROBE

FRLTIOFMmO BAEIX, — 5 T8 2IE TERROWRESR - AL HERWICERTZ2 L] Th o,
ﬁﬁ:\ HARRAOHEAERIT T8VEEIEA]. TFRVEEMEM ), TEMMEAEEN] £ L C TEHMAEMEH] ©
DICKBI S D, EEMIZIZ, ZNODOBRROHAEERZETHR-NICERTS2Z L2 BREL TS,
7C0)J: 57 [FRmBoER] oz 2: % . RT3 TIX" Theory of Everything” (TOE) LS Z L2355,
EAMEAERLSMNE 1970 R0 TEEER ] Lo TRBIN TS, Zix SU3) x SU(2) x U(1)
EF—VHETOILOTHY ., ERFERLFEFICEVBET—ETIHDTHD, LILRMES, R
FUTORTHERHD LEX DN TERY ., FEERET [HBBROER] 23BN TR,

o EHERARN I NRT A—F—N 18 BFEET D, ZTNiF. EBRT—F DA 7y Mo THRESND
HLDTHY, BB INDDNRNT A —F —ZWRET HIEFEHNIFEE LR,

e —2— L) JDHEEPOIZRS2TLES, A=W IAHWTOERT=2—1 ) JICHERDD
TEAVHBA L7, RRERANI Z OERRER ETFET D,

o IEMERIRNY . BRVMHA/ER. BRAMAEMER. BOHEERER T 50, ENHAIERZEATHHE
T TR o TR,

BZR == I AT T DFEBRFERIT. *“‘fé’rﬁ*”%ﬁxt%ﬁ# [FELZLS TEWTFRn] Lnws &
Z, ERITRLIEbDTH D, BIETIE, £ < OFRRLFiaOWFFEE 3 RUESR 28 2 7o I A1) TaFE
ZEHPTWD,

FEYERITY 28 2 7o B 1A C O AMEIL, RO ZDIZKBlES D,

BRERICKS 7 IO—F

BEERIE. BN E bHE—7 58 @ﬁ%ﬁﬁ&@ﬁk%Z%hfwé FEAERARI L - €, BRKERR IS
FA—H——ObEERVWHEGRTHD, BEER ilOO’UEH# TRHEBEAEE L o B TH DM,
PEAERERL D 4 IRTTIRFZE « 7 — VRt « R E72 E2THRBRER WWLEMTgéjmﬁ%%OTW
%, BIEHEmIIZL < OMRE Z T L, B A éhfwéo

BIEEFR DT RN F— 27—/ 101 GeV LEEIZENBDOTHY, ZDO LI RZFXNANF—R T —/VIC
BET S LIIRARETH B, o T, BEHROMIITICEFA R B R OBA M ZHLY FTic Lfﬁﬁé
NTW5, Z0X 5 7% formal Z2HIHEHDAFZEIL. hep-th ICEICERE I TV 5, BEEROBEIC e
WD 3 S>ORFHIZ KRS D,

o HIHIRRY 7T — 4 (1980 R % H):
Z ORNZIE., BRHEGROBEGGI R MEASH SN R o7z, B, BEHOT RILX—|[ZEB R D3
B2z &, 10 RITRFZEZ 4 RoTIZ 27 MET 5 Z & C, EERRIZ BT RE LA o7



T LIEBNRFER Thol, LMLRBL, 4RITICI /N7 MET 2 AT ERBEFEL, &T
ENRARY DHEZETH D D H % BEIRIICIR O DHEFIICRIT 5 L ) BIERICER LTz,

o HE2HIA MY T T — A (1990 FEREE):
ZORFDOKR & 7oL, MR OFEBEERI 2 ME 3 NI le o7 Z L TH D, FFIZ, D-brane
& T /S BHEHEDFE RIZ L > T, 10 RITHFZETEFEICERTE 5 5 DOMsLHEHR (IIA &, TIB A, 1
B SO(32) IBHH. Es x Eg IBARIE) BWEVICER > TND ZER3nhote, Eio, BILEHOESD
SR DRV EEDIREINT-0OH ZORHTH 5,

e BIHARNY T T —1 (2777):
BUETIE, B2HIA N VI T — M3 boTe L5 Th D, VF—VEROERIIRE D 2 X, RO
FBIHA LY 7T — NIBEHEROBRIERDB TR T 2RI CH L L FHlsND,

REA/W7 TO0—F

LB D K 5 72 formal RBFIET —< LR LT, FERT —F 20V FTiC U TR 28 2 7o B 2 4%
KL HMMEE T8GR LS, BERODE L INE T OB E, REREREH T,
BN T —< L LTERBDIZKBRET b5,

o K#t—# 7 (GUT = Grand Unified Theory):
BRERAICIE, SUB) x SU(2) x U(1) 27 —VREL RMBILTWER, ZhEMIFICE X 72 K
DREWEMY —BEG 27— URPE L AT HmETh 5, b BBRERMIT G = SU(B) Th
B0, ZOMIZH SO10), Ee R EDRKFE—EHRmLEZ BN TN D,

o PEEMEMIRE (hierarchy problem):
BEBMERIBE L VW ) BEIX, ROZOOBERTHWON D,

*ﬁﬁ%®7¢~7@gi®%gﬁﬁﬁo(Z)\<c)\<2)®gﬁ®@mﬁkéﬁﬁwﬁ
S

DY, THEEIBITENL O METH S,
* EAMEMM & B O=F L ¥ — 2 — L OBRHERRE, /MR 0= 5L % — 2

=T 1012 GeV 72 Dizxf LT, BEFRAIDO T RLF— R 7 —113 200 GeV BETHY, Z
NRE BRIEIRSN DN EWVWHRIETH 5,

1.2 FRAUFRARZEDEK

20034 A kv, A A, AM - BEFHER ORRL TRl NEEE O R TRt & 4
BTBHZ L Erol, FNLK, IRELEH, ¥IT—2I13 00 L T5#% DEHE2ARTITR>TW5,
AR TR T 2B TR AROMERE S, LA EEHEOBMF2EDTHETIbOLT S, &
P DA & o THRBLFFRFIRED A /N —IIKIBICHE 2, BIETIX45 A (ALAJIT32 A, HHE 13 A) T
»5,

2 FRHUFHRAREDSF 1 FOHR

HARROHEAERA QBT T, £ < OFFEE P HFLx RAKENOIFREZZTLTWVWD, HIEAEITE
RGO OB/ £ O formal 225 (hep-th) & Bl (hep-ph) D _DIZ KA S D Z EB%V, L
MLRBD, B THDEIICHEOFIFICHE L H AL L FFEL THE Y, A TiE hep-th & hep-ph &

PR, HHEM, Jhexth LT, BEFEmoRFRFE=EL, La)lLEL,



WIS T RbRVWb D LT3, 2ORDY, BHERKTFHROSPE CEEZEO CELE4sDF—TU —
RIZOWTHHBICHIAZ M X . BRLTRIFEENITR > CETMAENETERN T8 BE L HZ LicT 5,
BL, ZNENOMRET —~PEWVCEELTWAZ EHEL HDEDT, FTrROXIICHMEE LIEE L
THIELSHRABRZSELENTOVRVEEZ ZARIEZ 720,

2.1 Dijkgraaf-Vafa xti

ifﬁ\mm@%¥ﬁﬁﬁ%ﬂ@%%7—A%E:LkDm@mﬁWhﬂm:omf%ﬁ%ﬂiéo:
UL, one-matrix model & 4 IRIE N = 1 @XFRES —VEEROM O DIHE] THbH, 20 THRHE] 1.
XS — VR CTEONDORE D T TRDO 72 F-term DR RNLFX —F R THIEL L EMTH Y |
RRZ 7 — VEER D prepotential BITFERIOEHTZ R LT —L —HTHLWVWI D THD, T DOIXHEIX
hep-th/0206255,0207106,0208048 D& T Dijkgraaf & Vafa iIZ k> TIRBINTL D THoT, HHLDHE
FACIE. topological string theory %41 L T Z OXRHENERAR ST o, Wi ORIG% . topological string
theory %/t & T EE O ORI THHEI L7202 hep-th/0211170 @ Cachazo, Douglas, Seiberg,
Witten DX Th D, ZD#mX TiE. Dijkgraaf-Vafa *tin% ., & OEFRASFE—D Schwinger-Dyson 52
_ﬁ%‘{?ﬁﬂ‘ﬁ_é L&Y & TR L7, Dijkgraaf-Vafa st iCB U CIIFER ICE < OB ERRE N

. BB OFRBLFRRIFEETH ZHUCEE Lt EAH ST,

o JIl& - BA - Z5M: (hep-th/0303210)
Dijkgraaf-Vafa xtit~ ORZIR % fEHH, FEAT#L superspace £ TOF O & 175 BRI BRI EAMIZ Fiak
TEHZEEFHALE, £ LT, ZOIkEAH Superspace D FJHMGR 2 B D Z & C_bik o S H3 38
PbHZ L& ERLE,

o JIl& + BA - ZH: (hep-th/0312026)
hep-th/0303210 Tl 2 Iz, 7' —VHASEEIF/E L. fundamental matter X bi-fundamental
matter DFEG LIZRIZOWTEERA L7z, EIT. hep-th/0303210 Tid F-term 1 D—EBD operator (2
T2V AR D 3L o TW I S fiPE A3 31X F-term (2845 operator 3 _CIZFK VLD Z & &R L7z,

2.2 pp-wave B= LDKER

WIZ, 2002 FERPEICEBERN 27— L% 5| ZE Z L7 pp-wave i FOBEHERBIZOWTHHET 5,
pp-wave & 1%, ”plane-fronted gravitational waves with parallel rays” OB T&H 5, pp-wave D7 — LD 5|
Lol DX, LTOZ 20X ThH D, hep-th/0202021 Tid. Berenstein, Maldacena, Nastase i3 IIB
AU E /BRI TR R D BRI (32 ) 2 FFOEJEMNTFIEL T, T’ AdSs x S® @ Penrose limit
ELTHELNDZ EER LT, F£72. hep-th/0112044 TiX, Metsaev 23 IIB pp-wave D 5 Tl RR-flux
BIFET DI HH 5 J, light-cone gauge CHREHEMR & L TBBICRITISZLWH I &R LE, Z0DL)
fci pp-wave fifIZH-5< AdS/CFT D Z & %, RriZ BMN Bk & FES, BMN Mot D RRT & LT

IRODZREFTDHZENTE D, — 2%, BEXERNUPHECHTISZLETHD, bH—DiF F—
HERAIOFHE 2, almost BPS operator (2B L Cid BPS TR THUHBHMAS THHATHD, T5L
T, pp-wave [IZDOWTRIEIINC L < DB EE SN DICEI -7z,

Dijkgraaf-Vafa xS pp-wave D & 912, 2002 FEDOFRL T OFFZEO AR & LT, BEUTD
HOWHIF CRENR T —LZ5| SR ITHEN LA ONT, WMEDT —<id, O TITEDBERNREY |

DIZRONRNE DD, BIETHAFENED b TV D

R b OFRRL TR R=ED DAEENT, pp-wave [ICBET HAFIILUTOLEBY TH D,

o UXREF - [BHEF - KAF]: (hep-th/0308024)
Dp-brane 3 ZFFZ2 (p < 5) OHOBEZHEGR X L Th 5D Wick El#E% 1TV, (horizon FTFF K



D) BER ED 2 MEESKORHBROE » CHREZEM L, 2 SEOBILIRIEZ R 5 Lz
BEzle, 2L T, ZOREBPER LD (p+ 1) ReF—VEROHLHEOHATFO 2 REKEEZ S
EVOFREREL, FhICESE S —VHEROME EER LT,

o fHA:
Maldacena, Sheikh-Jabbari, van Raamsdonk & 23 48 L7z pp-wave & FEIZIL 5 Rk FIFZE Lo
transverse five-brane f# %, R SN EHGELEL (T U ZE) 2 WS Z LT, BRIITHEKT 5
T L HE LT, REEOHTCIL, ZEMINC 5 IRTTHINTIED - T hE S FEEEIZIR & L TEN D & Wv
9 Z L%, leading order MFHE )b EMH /2 L~V THER LT,

e #ZIL - [#& H - Shin]: (hep-th/0306087)
maximally supersymmetric pp-wave 1 m3% CT® supermembrane DfFEFrdO—> L LT, 11 IRIT su-
permembrane % dimensional reduction LT 65, N = (4,4) ITA BUELHEGR OME % f{i~X7,
light-cone gauge TOIEMAIE massive theory Df§EZ LT\ 5, £Z CTHROBEAEMLRDEV 2T —
REMZF, BKEs #—& L TOHEF RIS X O D-brane D5 EEZITo72, £ DERIZ massive
theta function BB 23, ZOMHEEE L VMR Z Lick V., — A7 pp-wave s TO
RO ET o7,

2.3 1THIRE

ITHMERLIE, 1990 FAREFITHIKHE R OBEGRICKTE LRWERILOBF 2B L LTRESEH D
ThHY, FE2HAN) I T—LZBITAROBREREEDO—DOTH S, BIEHERIL. 10 KICTHEFFR

HERII 5 FEETHAHN, ThEk ARTIZa Ry MuT B HENERBEGFET 20T, EAREDEZET
HDDWHBIMNHIR, 8- T, BEGERICE L CUIBREHRUCKT 2 FERNEFLAEDE TV RN &IT
%%, 9 LIMBEEMET 572910, BEERERITERRICK b RV 72 BRI LB 72 BRI K
TW3,

1990 £ 1T 1T, Bx ZRATHIANC X 2 B ERR ORI E RN IRB SNz, 79 LEERAOFIZTIB
ITHIHHY (hep-th/9612115) 23 5, ZAUTAME. JIIE. LR, LRIZ K> TRESNIATIIFERTH Y . K
DIEATERINDG LD TH D,

SriB = —g%tl" (E[Au;AuP + %’IZF”[AI“,([}]) . (1)

IIB 17508 1X, 10 kIt N = 1 @ super Yang-Mills gz 0 KTl & LizbDOThHD, FLOEHA
Wi%@ﬁ%&bfmo&xf&éﬁ 10 IRITHRFZEDFERE XN Y o DITHI A, DEAEE L TIRRS D,
[IB TR CIE, 175 A, 13RFZEDEEED B IR b T WEBDOZEREZ b RDOT LD TH D, TDOEKT,
HBﬁﬂﬁmiDHMan@ﬁmkié<@5%®f&0 HEHEROE BT LOBETH D, IIBAT
FIRRANZ B LTk, BB OMIR, 4 RTTRFZEDOF IR kA RBURIRVEEDBH LT R> TV D,
Bz, —MEEERAEML, R 0I5 A, OEAEOKENZ OV TOREME LTRSS, F
72, 4 RIERFEZHELT 5515 E LT, branched polymer & @7 F 1 U —LEHG L 72 EIZ OV TN
LNTET,

ZC, REFYEFZORBICOVWTHERREZRLLTEL 3 >OMETH D, 1THER, #EixH
%\ﬁ THEROBRICOWTRRTEZ 9, FCE2HA M) 77— AN TIE, ZhbOBEEDM
FRIZHDOW THBRIRWEENE DALz, JEicil <7z Dijkgraaf-Vafa ¥fJix i one-matrix model & 4 IRJTE N = 1
super Yang-Mills B2 BRI 2D ThH D, £z, AdS/CFT xthiald. AdSs x S° Lo 1IB BUHELE
# & 4RIT N = 4 super Yang-Mills BEGOM OIS ThH D, NBITHAE G E72, =FDOBKRICOVWTE
BERIFHKEEZ DD TH D, IIBITHIERIL, L EZERIL10KIT N = 1 super Yang-Mills #ia% 0
WILICHE LT ETERINTL, £ LTHRRICZ OEMIX IB B OB %R O Schild form DFTFIERIL



(Poisson bracket Z1TFIDARHET CEEHZ HZ L) THHEDLND, T E TR Z LT ORIZHED
TEL, SHOFBRLTHROPFRICBNTH, ZHDHD 3 DONFITEVICHENREZ B0 LWV b
BERGTL5THA D,

Matrix Model

guralization

type 1IB string
of Schild type

AdS/CFT correspondence
type lIB string o, D=4, N=
on AdS space

D=10,N=1 D=4,N=1

String Theory

1: ATPRR, @5kEmm, 7 — VRO M OBIFRX

AT BH OIFFEE TIX, TFIERUZE L CUU T G M THIZE 21T > T\ 2,

o 3 - Bal - [X)& - F9H]: (hep-th/0401038)
23 o 72 Z2 [ & i BUAR I RF 1T IR D toy model & LT, 3 KITPD Chern-Simons % & A 72475
FERNZOWT Monte Carlo ¥ = LV —y 3 U 2T LT, TORRE. HHAED fuzzy sphere O 4%
OEALRS 1 MR ENES Z & KW large-N ORRFR TiX one-loop D HEGNXEMTHDHZ L Hb
Mol

o fEH - JIIE - BA:
[IB 1758 large-N < W ZHBEDOE X A L, %O effective potential K5 Z LT k-
T, large-N WBRTED X 5 RENM A XER TH D0 Zdm Lz, SRNREBICE Y, THI0RH
TRHEAATFNC AT 25 ICRET X5 257000, 4 RITHREN 3 R b XN TH D &V IR
W& 1Rz,

o JEH - JIIE - B - 22 (F):
Z DFFFE T, non-critical string 1Z2331F % D-brane O#h#A3 matrix model 12 ED &L 5 IZB N B9
DUWTFHR72, one matrix model {22V T, D-brane IZx =93 & & 2 B3 instanton DEIFE %
BERZEXDFEE AW TR, £72. ZO instanton DOZIEA model DFEAMIZ L 572\ universal
RETHDHZLERLE,

2.4 FHRDGEOEH

KOS OEE LIE, FHERICBE DLW EREDOK FEE _ B L LIERTH D, ROGBOHERIE, &
I 1974 FITk » FINZ Lo TRE SN LD TH B, 1986 FIZITHOHOEIZEHA L UL TFHZ D
DRERFENDH >Tc, —2I% Witten |2 L 5D CSFT(=Cubic String Field Theory) D#EFETH 5D, Zil
X, RENLRAROBOERTHY ., ZOLNTT LITHBDIRTERSINDIBDTHD, bIH—DiE



S, DR, Lk, B, /NINC KD HIKKO BZDH0ERTHY . HEIOHENLEENTHETH D,
:hm%®3&fﬁﬁéhé%®f%0\%%tﬁf&<%%%%%§b¢%@fkéoik\%mﬁm
I% hep-th/0106010 T Rastelli, Sen, Zwiebach & & - T VSFT(=Vacuum String Field Theory) 234" Z 41
2o TAUIHER 2B OBEENTE LRVOFOHEGBZ TH D, £ LT, BROEZIHERZOTHAL L
THbivd LIS TS,

MOBOHEHKE AW E LT, BICUTO o8 RIS IIICHISE Sz, —ld tachyon &
MThH D, FIL. tachyon BHLERIEFRE LTARZRTHD I &b, GSO HEIZ K > TV R
T&7=, Lo L. tachyon BfED A B =X LW 50T 72> Th b, tachyon D H HHEFRIHEICRLETH
27203 T, RCHBTCUIREREZIBETHHDLEZXOND LI ITRoTz, ZDOREKT, tachyon EffEILZ%
< DHFREEDELELED HIZE o7, ZiUTBT % Ashoke Sen DFITKRD L 52 bDTH S,

o tachyon $BfE D%, FFZE% DR < 9~ D25-brane ILFERITHIA L. BRKOGHEDE Z 57220,

e D25-brane OHIK L 7= FEEEIRY /2 E 22D _ETO tachyon potential % D25-brane tension & H & 5 &
DHV, FHET D,

H 95—, HAMIZEE SzDiX. Rolling Tachyon & FRENAHAETH D, ZiL, OGO DORE
MEFT 2 iR Z R T2 b D TH D, OF V. tachyon BEBNHFERIHE ST, T VEERNY
HHDHHLDTH D,

HOBOHERIIEA LT, UTOMER RSN TE T,

o JH - BEH (BK): (hep-th/0304163)
D-brane D FAEEERE 2 F T H M ZZOHOEROF THERT 2RAEITo 72, LOBOHEG®RD %
EH TH 5 string field /NS 72 B HEEICHIBRT 5730 E 2 W28, 155 7 PR IR & 3t
WRE LB LRSI, HIFLITRRLIbDTHoT,

o Jil - M (K): (hep-th/0403031)
ZOMgEE, EEEER U [REE D-brane O FAEIRFE 2 K 3 B ORERL] ORIEZ ., VSFT Z AW
TITo72bDTH D, VSFT IZEBWTiL D-brane DAEEIRR 2 £ L HiFF S 5 5 g2 Tl 2 v
PIHERR T D Z LAk, Lk, ZoHMREOE RS 1M E _EICERE O BRI B HE S
FROSELRE & Ra A TE, Monte Carlo simulation 2D FH 1 F OB FEEZICHT B2 &
DD, ZORER, ROFFO—DODNRT A —F ZEYREICIMD Z L2k, B LRI
EROZENFRETHDHZ EBbhotz,

o Al - ik - SFM: (hep-th/0305010)
VSFT < ALV ARY MUVIREEBRNEE O — Vg, DFD, EELWS— UM & B S % 2
TWVBEDE I DITOWTIFE LTz, FERE L THIRISND F— OB BMENE NN D A, — 7 TRRIES
B L CRFAROFRENSZE D ICHEL LT, FMFHEHN R, 22O TE, KLY —EoEfF
NEENS,

o i - SFH:
BSFT % BV-formalism % W CTIHERMIZER SNIZZOHOERTH D, ZDOERIITWVL 20 0f)
HEBRODTHAE I ILTWRY, & OBFSE TILEE ISR T 2 ZRoes OEiax VT, BR55%DGD
B33 D A0 OIERZ AN TW D, ORI, 5XERR ORFRICRTF L7 i i Cd % Rolling
Tachyon fif~D)5 < BSFT BEOERWVEE~EN S Z L3RI N5,

o AfR:
DB OHEROMIED -0, 7 LA =X Calabi-Yau 8k 2R 2 7ER OBBMHE LT 7,
T, BRHERCOBENMEAZE OICKNER, BROGOER TOMZON—TFHEORY
IZDOWTER LT, BHiRX T, Berkovitz DBEOBOEHZDET NMIESWNWTD 7 LA v ED
BHEROHEZITV, BEIOREKROESCIEAHS — DR OGO EBEEH L,



2.5

SRIERA T EHRE

2003 £ 4 B, FHEROREDO ECREBRBENH -7, WMAP(=Wilkinson Microwave Anisotropy
Probe) i, COBE(=cosmic background explorer) ## x 2 FHEHEEITR 2T bDTHY . TORREEE
TDHELUTOEBY THAD,

o FHYREHIZOWTORERER~Y Y TE2 BT,
o FHOEEZREHICHE Lz (BIE, 137 8F £1%).

FHOWEOHE I Z B 5202 L7z (dark energy 73%. cold dark matter 23%. JT 4%).
EREINIEN DL, By TN no 2BFERTH D,

o AU T L —a VFEHOF R E ST,

REER O EORERNEZTR ST,

iz B OBFEETH WMAP B L-BFgess 2 Sz, Fhie b OBFSRICHA 73 OILBIER O R
B EDTHMET ST Th D, LT, (WMAP ICEREEIUE LARVT —v b2 T) BRI T IR
BT 2B FIET 5.,

o M - = « [F# (—)]: (hep-th/0304012)

2 RICEANIFOHBOFKHAN TR LN ARETH Y., ZORICBIT DTy hu b — v RO
T4 RTEFENEZRIBICEELRRREZ 525 2 LRSS 5, 2 E T Bousso D372 KD
BHAET 2 RTCICITEATERV LD L RoTWER, ZOWRTIE2RIERICBITLIAN - T
=) —DHMEEELLERY AND Z & T, Bousso D/NT 2 KA 2RTENITEBOT b ERRICEH
T&5HZL%ERLE,

o %M + =# - WE: (hep-th/0307029,0312298)

A MY T OEPFEYE REES (CMB=Cosmic Microwave Background) O KA — /LD & ¥

WCHBEEZDDNEIDPOREEIT T, &<IZHAIE, A MY THERABRZEOR/INR S DTFE
BRI EEEKE LT, RAT— VTN RO L EEREZ D OIZEEREDO T v b4 7 23
T RE G R LTz, ZORER, 4277 hrOF—RICXTE0 Y M4 7 OEPHE X
BEELI L, F— 7% Hubble 785 A R L &k T BRI OBIRICIS LT, @b ED Y~ k%<
EoDFER L, £, ZHOBELIHETEMEEZZEATHET AR, RAT— VA TEBERIZWD
LEEREIMAAZLERB LI,

o KM - JII& + [Z'E]: (hep-th/0307061)

2.6

BEDHZROTREZEOMFRIT S string scale D ERVH D LAE LT, FHEAE Yy I N8y T
75 v FEHV KT cyclic universe DR N BRIZE PN D HER LIz, ZOHBTIE, —oDEH
DE YT T FEROEHOE v 7304, string scale DR & g %2 FF> Hagedorn FH CTIF
DTN 5 TND, FAIZE BT, Hagedorn FHORHICABREE Z 2B HBRHIAR S
by bt —LBEOFHOT hut—2FETHHFICL Y, Planck A7 —/V T L7254
1T, THETICHK 40 EORZE - U2 VIRL, BETE, SRy 77 70 F 2B SBROKRE
DEMCNS ] LW HiBgERT-, £z, 2 OBMBPHBOEBENIK L TR — LV RERART T
L5 2 5F %R,

EmoOXHEDEE

FRLFYHELITRBN T, HmOMHEIAREN R ETH D, T 2Tl EimDOEANRMFMEICBE L

<.

BOH - BREROBRN O RENTAFICHEL TN T LI2T 5,



o HIlL (F) - /N&:
quant-ph/0106037 2B\ T, 1 RITETIFERICBITH. N HEBEIIHESREIN, N EBXFH
P& 1%, supercharge Q 2SEBIED N IROZEXNTHLIEXMFMEDZ &2 T, TNEZKITRIB L
OMIRLFRICHLR T D5 Z L B LTV, £, fERD Type-A iz % Type-B & PRI 2 ILHR
BRL 2 BEIC AR TV 5,

e Bagnoud, [Carlevaro]:
R D ERIRTTREUC DOV TR TN B, 1IB BEZEIFIC OV TUIW L O OFERB M 51T
WER, ZNEHBERERERICILRT 5 2 L 2RATWD, ZhICE-> T, IBRZD 7 — V8 SO(32)
REsx Eg WEDX BB EZRZTON, MBHROA—ET7+VREDEFRTED X 5 ICHEHET
ELDNEBELTND,

2.7 HEREROBRRR/IAIE

BTLE R B AR ER 2 L L TR TOEBRROMEMERZH—T 2 RBOER TH 5720
AR OfF 2 72 3T A — & — (Bl 21X, gauge coupling, #3)!| coupling, FI(=Fayet Iliopoulos) term 7‘&
OYBREDEICHRINDNEEMFET 2 Z IR ICEERMBETH D, BUE. 2N ODOYEEITHEKE
o dilaton & U moduli E CHIFECIRESIND LB XN TWVWD, Z 9 LW, MERLTWD
BRHEROREZ (KT XX — BT 2 WHEES gauge B) OIREICER S H O T, FEFICHKBENLDT
HbH, DX, ﬂxh%@%*\i?uﬁﬁ ECITEKIER & RO 7 OERICE 2 FRPELH S
T35,

o I=HE - /AK: (hep-th/0304200)
(Type IIB orientifold construction % i L 72)4D Type I string models ®#N T, twisted moduli ®
BHZEHRHEOREDOHEE &R L, o moduli DEZEHFHEIZ S 5T, twisted moduli 1%, %
FENDZENESG THDHZ L ZRLT,

e /M - [Lebedev]: (hep-th/0304212)
Heterotic orbifold models {238\ T, E)IIFEEG DRI 21T 7 /L7 moduli #F L CTHE Lz, FF
2. BFEG D CP phase DEPUZOWTHEER L, TOEFEE LTX, 2T Y VKT D
moduli 35D EZEHIFHE D B 0381 1FEE OWEER) 72 CP phase IZ21< Z & &R LT,
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%, flavor changing neutral currents O ZEERH> H Ol R % #m L7,

o /B - [#7]): (hep-ph/0307032)
4Kt type I string models D7 T dilaton /twisted moduli DR 5 #EV 4 ### L. D-term inflation
NEHRAETHDZ LERLE,

e /MBK - [Nibbelink, Hillenbach, Walter]: (hep-th/0308076)
HBIEERERIC 1T D 10 IRIED current anomaly 23, orbifold ® X 5 12 & & &F 72 singular point 238 %
L9 G AEITONT, local IZAHBZEINTNAHZ LERLT,

o f2EH - /K - [JIIAT - 8] (hep-ph/0308110)
R PREDBAVZAEVY, D-term % LC, FcRBPEBBND, Z OB T, twisted moduli 7*
5 induce X415 pseudo-anomalous U(1) D-term % i L7z SUSY breaking terms % 55 L 7=,



o FRIE « /AR - [JIIFS « HEF]: (hep-ph/0311315)
Kahler potential ~® nonperturbative correction (Z X ¥ . dilaton D EZEHIRHE S PE S5 FJRE
MEE R~

o tRIE « /AR - [ - (hep- ph/0402200)
string 2> HENI D 4 IRITENERICIV T, D-term inflation scenario % i#im L72, Z Z Tl
dilaton field ® Kahler potential ~® nonperturbatlve correction DFEZRE L, D-term inflation @
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o KL (&)
—%IZ intersecting brane TiX anomalous 72 U(1) gauge BB D Z LD >TWDH D5,
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D rank bEHLDHZEBH D, TNEEES T, electroweak symmetry breaking % (dynamical {Z) 32
B DETAR, ZOANT—DHENRT vy VOBHEBRHEIEZRE L,

2.9 K¥fi—IEH

Wi, KE—ERC B LTl AT 5. Rit—HamCld, 7' — VB G ZAEHERAID SU(3) x SU(2) x U(1)
EMABELLTERE I, IVREWHETHD L LTELD, KHHIANRKFHE—BOBEMIXG = SUG)
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YER. 2% D I CFS A AMERITE Y AALRFRERIEE TR TEE A, T%&IE%:}\%E’J L L
TR, ZDTDIT, BEHD VBB DO U(1)4 Ty —VEZRODILET TETVOERIIRERDY, &
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ADEEA— NI ERABICRESTLEIDTH D, ZHUCE LT, LT OFEREENET b,
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partner mechanism CTEHTE LI L &R LICHIL, T2 TD SO(10) IFEFBEDERTD SO(10) K
B 15585 OC. flipped SO(10) &FEAF,

o HiJIl + IIF: (hep-ph/0305116)
Witten 23#2"8 L7z sliding singlet mechanism (3% D F £ CIIBIFMEDOHENEE 2 H L 5 £< b‘?ﬁ’
RO, BEERAID L v 7 X2 KfE—HEED by 7 XTH—T 22 LITkD, 5 ESGALG . 7. 10
HIEEBERL, 203, —BILTEDZ L AR LRI FIC Bg KE—HRICE O—KiR %F{Sﬂ?
L7z,

e HI)Il - [LF:
non Abelian horizontal symmetry % Eg KfE—HimC 8 AT 5 &, SUSY flavor problem 725 B #RIZfi#
ITEDZ L ZLFTIORILOBR TR L=, Eg Db v 7 Xt 7 Z—IZ %% non Abelian horizontal
symmetry ZEATAHZ ENTEENE I D, LWV I FAIREHEZBIR LT,

e Hii)Il: (hep-ph/0402224)
B, I A—TDORELY, VT RV DOREDFBRE D, 0D Z LN By KE—HHTIEINRY
— R R ED T CHERICEMIND Z L Z/R L7, FIZ, non Abelian Horizontal symmetry
%8 A9 5 L. SUSY Flavor problem b} 5 (FrliCKE RV M BBICGERTOMED RE L
7N RE R FEBLT D Eg OREAIEE CRRLT D) T L aER L.

2.10 QCD &RXRE VYR

E®) QCD 1%, FhLFim & FHEROW F OEBICE L2 0B TH Y. MOHAEERIZ OV TRWERZ 15
% ECTEELRHE TH S, BH QCDICHT 58D My 7 & LT, AR LHC(=Large Hadron
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Collider) SEIRIZ I 1T 5 Higgs AR D QCD %R/ E#H T D &N TE B,

A UMEICEL T, BTFOR U OEBEZPVNICTHDOI TV D 232 BEd 5 _E CTRKREORET
b5, £z, LHC EBRIL 2007 BIILH BT ObNEFETH Y, 14TeV OIEFITHE VT R F—FHIEkIC D
WCOMRAEZHFD Z ERAREL 725, LHC EBR T, Higgs b ORI T 72 & OB HIfRF ST
BY, IHITEERORR (BRERAIC ST 5 B RIRTFREOMIL) R —EROBED 5> X THEETH D,

%) QCD B LRI To LBV Th 5,

o A - 535 (hep-ph/0202142, 0307136)
ACCOBEHEZBE L. MOHEEROZ A v 7 22 BB QCD OFHA TR T\ 5,
B2, ST oRBEGEREEICER L, ERMBOE AT non-leading THho72Y A A b 3 DFER%E,
FAEHTF D go G OB LN L, R, BT ORERICK§ 2 ENEE
hEERDTZ,

o HERA - B35
AdS/CFT xtiaZz FWC, 5XERICH T 2MEEEEZ AV OEBREE TEO TERL TV,

o HERN « 535
Ny s ag( 4 —ToHEICEFE LT, LHC K TO QCD O##E% KEK O%EHED 7
/I/“—j&%‘go

2.11 YEFELMHFOME

%I, MEFELMOFORMEIIONTHN TR Z LiI2T 5, WEHETHWOLI D FIERL, oy
FICHIGHEND 2 L3BH D2, D LI REFEENRFREITRoTND0R, FILFAKTHS, HFILK
DPATIR > CTEFERRIFRS BT L LT, REWEY:, SEVWEFO_S22ETHT LB TED,

BREYEZEL X, WEETHVONDFEEREFOAI=ALISATE O TH D, FEAFHEL, £
DRKESERTRETHDIER, EEEHZ EORBROD/AHLEB LR ZHEHANTH, 2 b O EARIEH]
ZRA LT BOICHEEIT> TN D, ZHE TIZ, Pareto Hll (REDVA X434[) B L O Gibrat Hll (4
EOREROIEDL X)) LIFFN D EADEREE TR L THWA Z ENHBALTWT, 22205 OMAE B
BREBHALNIR>TNWD, £z, HILKIL 200347 A 15-16 BITHT T, %S (YITP-W-03-03)
FiREmEF AL - RE~OWHEENT Ta—F ] OEEEZBED,

SEpEE L L, SEFOEMMMERE  MEFCBTIERIXTEIT e —FE@MAIELLLOTH
%, FRIZTFEOBOL - BASUTRIT D BRI OV THFEM 2 iE % B2l 52< . John Constable K & 3£
FREZITLTNDS,

3 Conclusion

Db, FRFRITFER THE 1 ERTRDNTE ROV THED -, BRFmOMRSBITHER
WEIGIZDTZY, B DABNVANARAENGIFREZZITLTND, £, R im0 FITBZRER
5 OGO formal 72058 (hep-th) & Bi&ds (hep-ph) IC "4 LCHEHT 2 I EBL WA, WHEOHICE
20 AL LN TED, ECOEBRROHMEEAZHKE—T 5 [EBOER] LIXEDL>R2bDT
HDHDOMT, TN TVARY, FAbORERETIX, 20 [FEBOER] 27RO 5720l 2 ER
TWBEREITH B,

2B 20X, TRKHEERORKL TR RETR ChoLIWHBTRIZ. WHZEOFEEAV TRBEHEOA T =X L EMAL L
LRBTND,
SFMIL. /XY T 4 vol.18 No. 12 (2003 4F 12 H %) p58-61 [ SiEMEE 0RHT] 23K,
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