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YOG OBSEL, LT 5 4 L O8EFELFFKT
H5.
5.2 BIERE

R PR % R 2 A5 )0 % I BA R E DA TH
. BHMHMAEAT ALy Y AREOHIEICENS 2
PEERTaT 7 b E3NDL. HEo TRMHRIEDE A IZREE
HHEERHEL, [FRT]JELTORY Z R AT —
WTOFAEZIELLTEL I LIRS,

BRMEERY v TV I F VR ANEZ BT
Y, EEMGEZBEHREO T CIHET 5 &, FhEho
BTICIEZ OB S — b F =R TN, FlZE7
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WIF DNy T 3 =2 AEYBIRRRD AN
FT—HTTHEANT— by 7T (A7) G0
= F—L LTHNS. by AR TOERITHT 5
WHIETIZ Ny T2+ — 2 DV—T ¥ A T T 50 6H%
QRFEWIE, A by THON— TR THE SRS, Bl%E

OMFR TIPS — P F =TI AIN TR VDT,

X FE H AR BAEEBRCEIE L Tw» b T AL F— i &
DEQEZHTIY 7 MR TV LBERDH Y, @it
BS— b F—h T3 ZF0Rr — VREOER D, Z0
WD 2 r — VP BEGGHIN LR Th % ) BOEIZIdE
SYREIE & B BE OB D A A — VA HT 72 7 B PRI RE A
HELBDT, BV TeVHIBETHEREXEEZEZOLNTE
7o, BRAERNL INE COEBR TR TZA225 T
Wiz, 2015460 H B S b LHC EEBR O R0 Rz
5.

B PR © O i/ NROIETR T d B e/ N FRi e p R
(MSSM) Tldb v 7 A2 B A 2B A S5, B
P Lo TMHIR R LZBTEERD, 54 71010
G%FFO2HDM TH 5. LA L MSSM Tld, 2HDM O R 7
VX VOKE R (=1-5) A%, BRHHRENS L =4=
(B+G) /8, L F—VHaEBKTHAONE. Y 2o
7%, MSSMD b v 7 At 7 ¥ — 3 BHORIKKTIZY
HBRITCEFHFDO3DOD/85 A= ThkTEDH, ZohT2Mix
HEWHEOAMETH Y, v(=246 GeV) & tan f=1,/v,
THbH. ) 12EmELDHI LDV,

MSSMDBEE T35 L LT, EBEHORMKKTIEm<
lcos 28lm, &7 0, o ZAKFAZERY ¥ (§191 GeV) &
DEES o CLED. LA L, WM, [, WHSETe
TAEED RPNy T =2 - A by FITL BB
BETRELY Iy 28N BB EERLEY

m? <m> cos> 2B
3g°m; ME) . X} X7
n In| 25 |+ 21— . (20
8romy |\ m ) MZE\ 12M? (20)

2T, mid by T = OERE, XIS LERE
by 77 x =2 IZET B 2MBEDA My TORGEERT
NG A=, Mi=mym;, Tmp(i=1,2) ZA Ny TOHET
H5. ZOXDPS, m=125GeVEEBTLHIZEA by T
VD CEHL RN RO W DD, FlziXX=0
TlEm~10TeV £ %2 5. ZOHFEFEIZ, A by 7OEE (B
OB N D A7 — V) 25TeVHIB L D 207% D FWVE
ThbbLEEEMEL RIS 27D FEIMIEZONTE
72X D EAICE TR Z RS 5 (4)!°.

BERIAE TV oh, REEUEMEIC T 5 5E 2512
FREWDH LD E VD T L% BD, ZDOFHFEIZLHC
TR FRRERTH LI L EHETH. O, R
JEPERE Z2 S TR REDBIN S A7 — Vi3 TeV £ D
BWHIRIZH B LEZ ) F AT LEZHI5EH b1
ZTWD, B HE D AN X B R B ASE R A
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MSSM Higgs Mass

X,:\/gmf

" my, = 124-126 GeV

X, =0
Suspect
FeynHiggs

500 700 1000 15002000 3000
m;, [GeV]

90 ;
200 300

K4 MSSMTOE v 7 AR T hDEEOFHHME (X,=0& X,=Vom DY
£).10 BEEE A by FORR. 7L — i LHC O RSEM. T X2
KREVEEZHEE, EBREZFHHT IR by TOEFICEL 2 5.

WCA-TL B R, HEEHOKTE—239 F AT 2L
ORI BHLDOT, PLEWHLIZZDL) EZHbER
BHLEHIH LNk, /2, MSSM Tl v 7 2k T-OE
AR IR S T 7225, JE5R S N7z FRE e Bl ¢
FEDIIEL 2 BHDT, TOHMOFERDBIEATDH 5.
53 #H&by T XER

B FMECA D B ¥ F ) F D—DI0F [T ZERFRIE DB
NIThHsH. WOGHEMEHOMRICBT S04 7 VR FRE
O HFEIENA, RO T8I (QCD) ¥4 F 37
ATH &I SN D LAk B RN PO B 5108k
NPHELL, %245 ZOMOBHTIIHFLVT 23
F UV FEEDORT 2V Ik v FAH Lk SRR
i)

—(FF)~f}~7?* (21)

LA IANICEZES AT SR T (LIIREER).
REMZDDZT 7 =H 7 —BiHEIEN, 7 FCNC R
SRR T LD ERSNIEEBR (Y r—F v 7577
=5 T =B RNy T — 7 BT L TR
TN E25] &k FHINE, KL oN\)LT—2 a3 V93D
5.

[ HREOWmI] DY+ ) FTiE, —fKkicey 7
ARLFAZIE D, B o THE BRIV, X DX
HBIENDDER D, 125GV DRy 7 2R T-HFEH &
NSt oTid, 2RHDOYF Y H IRV v 7 AR T
T ET AWM 7 WIRPUEETH B, BRENT A
TT7TO—2F, by 7 ALAF Tev DL LOBEBIZEBIT 2K
RO BRI NG H TH D L) b D
THb. BlZIE KESHBEOB R OMEH S0(5)/50(4)
Th b/ v 7 ARE (MCHM) T, Bl s 448
DOEENG WS, BHRMGHICEHNZHE Ve v 7 22 EIHY;O
EfkE 5. 1Y

(BRI RO O ¥ F ) 4 Tld, TeV fHIRLL LD
BIANVF TSI 50T, Bz -0
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BMOEL AT L WIW AL THFEET & 5. LHC
HETINS OWMELBRICARZ MVHEATE R S iU [#
B ORDTITR D L, LA VHEBICSH > TBIT
E%TH, HELMHHEASEERRO PENLRETH
Ba. F7:, MCHMEZEDRR WY v 7 2R TS B
BT, HEMORKREE LT v 7 A5EE @RI R
DOEPSDTNHPEL LD, TOTHO/Y — VT
Ry FAMBOLGE L —RICER R L0, ko y 7
ZAEG ORGEWNE CHEE C v 7 AR & RGET & 2 HEE
bH5b.
54 =T bv T ARAER

D) —ODBEKRENY F ) FIL, R 2 kI E SO T
7 b AMBMEL L CREKICISB) 27— Vi % 8
ATEHDOTHSD. ZHIUIFEZEIN4RICTIE R SKILH
ZFHRULEOSERKTEHEO L VI E 2 HITHET L -
VU ORFIRTCETIE 4 RTTH R TIEASL T -3 L L TR
L. TNy FAYTHLEEZDL, ZOYF UL
TR v F AR — VB 00 % 0O TH — I xRk
o TEMN2REBIIN 2. COELVEZHIZ[F—
Tty ZSAMEHR] L, BHHEGICET LY
RB—HL7MmE 55720104 Rikadrkirontns
B, EBREEETLHEBOMBIIFTEITOLIANILT
Wz,

6. EBEBRTHETZRVERREEY T XYIE
6.1 FHONUFCBERBREEE Y 7 XYE

oy FN VPO O — D d B R A 2 HH T &
52 LIlHD. BUEOBRTIEMAHI G, N VB
np & ICTFEEEEE n, O

B _ M T esq0710 (22)
ny ny

EVIHHEIZR .Y ZoOMMEEERT A2 L3 ER TR
OEEMETHBH. 4 7L — 3 YEOHIMBOBAT
BN F Y BIIZETTH L, EOBROITESGHOIFE
TN S DR TR & PR T RIS EIE L2 E 2 S
NB. N F EEERT S 720 RS2 R & &
LLTC, ROFNTTDIEMESMSENT NS,

1. N ¥ A HEAEH OfEE

2. CBLUCPHMIEOMN

3. BCPRRIED S 0
FUIBRETENE NS O 5 %272 LIF5. FRIC3FH
DEMITEFHFHER DM — RN ThH LT S
. TOYF)FIIE N CEEREITIEN, vy S
AP E BB LTWS. LA L, EEHRICZIOSE
BTy VAR TOEEN42GVUTERD,
EBMHTH 5 125GeV EFIET L. D2, NV F+ U
AR EEH T 5 720 SRR IR L 2R 5 7%
W,

FEBRE ST 2ENN) A Y BAEROF L LT 2HDM

B vy 7 ART (R oEwRE, KLEOFIZHTT

Contour plot of AA /Ay, @and /T, in the mg,-M plane
450 T T T \ T T \
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350

300
250
200 =
150

my, (GeV)
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M5 vy ZZA2EF2MOIRERTIX, KD e /T.=1 DD EOH
WCIRES N F CEAEROERTH L 1 IR EIGHIEE O &4
(pT>1) Zili7zd. ZOFMTIROMEDETF VY v VORTHLE v
T3 pREED, BEHGHEOTENS10% ThE, ZOFheEBRTHR
MTENEEI AU P BERO Y F ) 4272 TE .Y

BEZL, FREBEICBITA Ly ZAKRF V¥ v )L
5]

1
w@ﬂ=DGL7@¢—mw+zhw+m, (23)

ZCTTIZE, D, EI3RE, A THRBREEOHIED A -
FHOHEERTH D, 1 a 7083 05ME, BRI
BT, L EDREOHTFER o T T o /T, >1 L FEINS.
Ihze FICERT 5 L 2E/>1 835, 22T

E= (2mp3y+m§+m?1+m,34+2m?p). (24)

1270°
HEEAGHTIE, Biloe y Z 280N — 7K (Eoho
my D) T EFERIC D, m<42GeV & H X
LHC Bt & FJE$ 5. —5, 2HDM T, #3056
MENTZAD T =HON—=THEOFFIZELY, m,=125
GeV L IEFIFICEBTE S, EHITLy FTALT ¥ -2
CPOWNDY —AbHBHDT, N F AT I
5.

ZHLT, BMAS T =BT L B RTHNEOFELTHR
MERT Vv v VAL L7240, my =125 GeV # FEH L
D0, HMe—KIYMHIEB L EHTE 5. W Um TR,
BRMEORT v VICHEEL 525 (N5). EEGNY
T VBT R 2R IR TUE,  hhh S OB OfE D 5
DITNDE10% 25D, FREBTIOThEZELI L
T, BN F VHAEROTF ) FEREET LI EHNTE
2. 21)

6.2 REEMEMELE YT AYHE

FTHOZIAINF—FEEOH 45O 1 IIREEWETHD S
No., BWEWHOIEKRIRATH L5, EijE R ow0n
AT R 2 M TN 2D CRER TR T-ThH D0
REMEAH I S T 5 BRI, 20 &) k1
TWOT, WEWEIIEEMERZEZ T L TH 5.

5 B W B @ 1E 4K 2% Weakly Interacting Massive Particle
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(WIMP) & WHEN B RHDOFER A TH HYtr, R
TOEEIZ TeVHIIZH 5 &) BUIRRWESEDH 5. W
LW O BUE O FRAF = RS B E O A (ov) 12
BB 5. Z o SR S R & BB AT
DifEEg WEWHOHEZMELIZEE

2\2
<av>~[”zﬂj # (25)
EHIT D, WEWEOKRGEROMEQ =011 2 H\25 &
M~g*x (1TeV) B TL 5. T7bH WIMP R T- O &
1, RIS S TeV SR H B & WV ) fEaRIc 2
. ZIUFEREL LWRIETH D, WIMPK TS DAY
WZHIUL, MRS ER TR B % WA LBGETE %
THEMEDSH B 2 L #ERT 5. ZOFHWHE L Tev KD
WL OBAMIIEETH ), REEERE L M,
%%%?@%Vﬁﬁ®%%-ﬁ%ﬁﬁ%%xé.Wmm%
EYWEOWHIZ, EWAFr— Dby 7 AR OYP L
BRTIERVEZEZ LN, £ OIIRED TeV #IROHW
PR OV AT v 7 AW HL & 4R L 725 B o
MAZET D%, WWRICHEL TS, FHIEBRIC X B0
BEYWEOBER, MEERLIKRES(MEERLTED, WIMP K
BYWHEIZHE T R THIE S ho0H 5.
63 Za—bU/IRBIEREE B Y T XHEE

Za— MY EHIEZ - ) BT =N 2R
RARREHOZLZRIET S, B S EEER Y
Am*~8x1077eV?, Am*~2X103eV?THY, =a—1 1

JERIF VU T EEZONTWA., BHMERZEL T
—a— M) HEEZHAT IR RO VU AL <
WIEESNTWDLY, FDELIE=a— by 2V EHEARZ T
THE, M= a2—= M) 7+ = RMEL 7 b VICk
RTEPICEVOPEZHHAT LI LEZHBL TS
HEICLV 7 Moy dsihse ~3 780
Za— Y RIS OEET

c =% (@735 (v, @) (26)

5y F AN EZEEHE 2 S L CTme~c@/A)v & 15
LB, TNHPEBRTRESNLMHIZ%R 5121 co/AKT S
EREING, =V -z, HEBOREKKRTINEES]
TH5YFVFTHL (H6). A4 T1EMIENDLTF Y F
TlE, ABE=2—1M) //2EAL, ThrKk&EAR~a I
FRERMAROLT5. 2 COLEA~MERY, W
INERE RS EBEMRO=2— V) I EBT 5. &
2, A TUENIETR, TAVACY3HEHOL v 7 A,
ARBEATHHALH 5.7 Zo%s, AIAOERL L
b, Ne=a—N) ) OBIATHNZEDOTFEF=a—) )
it a5 250T, v7b>7v—ﬂ—®mh£%$
f@&f%é Ai@ﬁ@t/7xaﬂHﬁ)%m‘%

L. B IMERERTRIET X 5720, E%m
v, 10
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VIEBEDT 7 AV FAT 7T 5, (L) Zeeil, (45 1) Zee-Babu
AL (/EF) Matii#l, (45F) Aoki-Kanemura-Seto #5577\ £ » 138
NCVRw st ORFHE FORT (EBWEPAZ &),

—7, R(26) DFEAE T, EHORKTHD THE S
NBEYFVFHHL. ZOTF)FTIE, BHFICE DR
CAVNELERENLDT, AZKLSIZOND. A~
1 TeV THIITMELE THIETE 2R H L. 0
FU A Zee TX VWD THEE N2 (7)™, Zee DFE
ENI2HDMICL 7 b Y BE EAME 1 EIHA T I —Ho®
EIMAZZPRE » 7 AR THY, 1 V— TR T2 —
MY ERZEN T 5. Zee-Babu B & X 5 A ClE
HEBIOEMEDOAN T =M™ K 2EAL, 2
N—THRTHEEEERT S (M7, Zhsofkics
ML R E L v 7 20 T3 B TOMGE% {52,

WM ER T OBTARICE 22— M) VERAER Y
FUFLEAICHESI N TS, B WSRO T TAF
DORFEEREOHNT EEWENT) OV —THRT
Za— MY EEEERL, IO Z AR R IR R
WEOREEDHET 5. E. MaOBR > 13, 2, 402%
HAA =G H L A%&E=2— M) ) 2 EAL, HO
PR GHH e gDV —F T2 — ) VR Z A
T2 (7). @BFE~OILES, 4 ZISHHA LN
TW5b.

3OO FMICHMT 2B REIN TS,
7 A4 7XBIOHDM # ik L, Z,wr o (% BEYH),
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WBANT Y (5%) LAiBE=a— b)) Ny BBAL,
3NV—TRRTHNERE BRICHIAT S (K7). 2o
NI AN A YEBERDIRETH ), 3> DME % [FIR
WCHHTE T, TeVHEIRIZHN TOY v F il 2 oM
FEMRE LRI TH B, Wi, ZLDANT—HEEAT S
Z OB OB IR T RERAS, B LR & 0 5 B BR o —
VHEERDO Y YT A D D BRIENND I EAFE -
722

7. FERERICBEIBDEYTXEIZ—DRE

2015 4E 22 5 1%, LHCEBRP IR SO T F b ¥ — (13-14
TeV) THEIL, F/HERE300 o' 2 HIE3. HEIIEHE
HERICWHIR T OWHRTH S, LHC 1F B 1 F1: % 12
BELZNANO VAR TH Y, R T ORLRET A E .
—k, BT (BEY) OHREROfMmE LT, E— Al
HHORERDEZ S, PoBBHFHICHEMETH L L,
QCD NNy 7 7T v FAEL, FRMiEOWEICD
BRABH D, v 7 ARKEEBFEORBENWEICREDND 5
CEEOFHE LD D, LHC IR BEEE % 3,000 fb~ ' 12
Ty 77 L—= N33Rz H Y, ERTIL) R
ZED RIS 5.

oy ZARTORMEERR by 77+ — RS XS
AERICH B IIZILC A TH 5. ILCIE HA TR
A ENTHZET - BETHRENEECTH Y, FHE L
VF—12250GeV 5 1TeV TR D 5. ILCERIE
BT, BETLV) BT 2 EESETCEESDITS
EETHY, QCDNNy 7 75w v FHRHBIPRL, #
WREZFRC[ 774 v~ V2R ICRS]
ENTES., 5\, HREIINF 2B TEBR
OWHEEZ T ANV —OMEE LTNETES. 2IHLT
ILCIZ LHC &N iz # %2 Ri-€ 5.

FRELHC TH 283 Db v 7 2Rt Bk 155 0 3
WPk 72358 WX N7z, ILC 12 OR[N 5E % 47V et
R 75T v EPRETSHETHERETE S, LHC 25
WrERRLZLTH, o7 2ARTFR Ny T2+ —2D
HEABHEICNEL, 2 IEN1IOE#R?SDFThor
y— U EBRIBTENE, KA iiWEEROTS L [
WEIT2Z LISk THYHFEOF Mt EZRETE 5.

LHC L ILCHE ) HHHMICe vy AL 7 ¥ — 2 RET
% %% 2HDM % BIICiR R 5. LHC EBRIZIX, H A4, H* %,
ZDHEEHT00 GeV i K DHE F CTHIEIER T H88010°H
% (08)%. —7%, ILCTlt, LHCIZBII 2 PR FHRAO
HHECHD ST, by FRRT h O GE T RS
XKTHETAHIET, H A H-RHWERTFOMEEZR
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Type-Il THDM
[T J rrrrryr T T T T T T T T T T T
8001 3

400

m, [GeV]

200

L bl I i
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
tanf3
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flErREChsZens, by 727 r—2OMSHEE
%130 MeV DRSEETHETE 5.2 22 i Chiam L 72kt
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BURY R LIRIEIMIER O &ML, mhh G & E R
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E)hHHEL B (5). FRE&RDO hhh #5628 LHC
TS Z 8L, ILC TR ORA EBIT RS 13%
DTS 2 EDNTED (Vs =1TeV D). > EHHN
VF CBHERD Y F ) F EBGES B OB R e
WHELRDTH 5.

8. # bV I : Higgs as a Probe of New Physics

oy 7 2R, FRFOREREEZBIHL, Ly
HHEIH 28 TETH Y, 201240 v 7 AR D
SRV TETEEIC > TWAD. Kk ZHBS R
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Higgs as a Problem of New Physics

Shinya Kanemura

abstract: We discuss that the Higgs boson discovery in 2012 is an
important step to explore new physics beyond the standard model for
particles physics. After the short review of the standard Higgs sector,
we discuss the relation between Higgs physics and the new physics
models for the hierarchy problem, baryon asymmetry of the universe,
dark matter and tiny neutrino masses. We then explain that the Higgs

physics is a good probe of new physics beyond the standard model.
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k2 E, R T Yrast RAE & X iEh 5. 4047

6. BE_EFLEFREFLR
6.1 LLEEOE_ETFL

LLEMZE Efibds L, E_BFININVI=ZT
¥ Hus BRATH 2 5N 5. #

X [6—’” ) D, 0 (1,009 ) ) ﬁj |

Ox 0
(26)
Z T OEET () RO IEEZHER 2 72T
i, 0,9, 01=0(x,y),
i, 0,9, 01=0px, 0, vy, 0f1=0. (27)

WDOERETIZLLTFONA ¥ o)V 7 E@ig) R 279,
Loy Oy
Yor T o’

WG ORE, ERIERBOSE T, FERIES 2L —

74 v #—F 3 (Nonlinear Schrédinger equation; NLS) &

FENhs GHEFROSETIE, FuX-EyT72

% — (Gross-Pitaevskii; GP) R & Lidh 5. FEHE Y o

V=74 v =RRIE, v MR L R

TWwa.

6.2 FAREFOITIXAR

IR F &%, P PEF#EL % & CHEL R %2 R BB 3

V=T U EREARETCIISIAZTHIERZOZ L TH A,

D &b LIFIIERIRRE |G) L BhReIREE |excited) O [ DFTHI %

FZoOZERBIRINT (form factor) & L&, & 2T APNR—F

RO R TROYE, WIRRTFIHT 505, FEER

RELEIRBOM 7217 Th {, EEOR—TIRGEEAIRE

DOMTY FHRICKLT BHENE V. TOLDEGET

RTE, EEOXRX—THEAEREBEOBOITHEEZOZ LB

RRFE LR EDDHB.Y

R FREEOWHE T % p(x) =9 (x, 0)y(x,0) TERT 5.

ZoLE, NX—THAEKRE L &k OMOBIREF (7

+2c " (28)

423
©2015 HARY IS



FIBEFE) 13k X D 1A cE I g, ¥
<kfz |I[,(0) ‘ka> =(- 1)N(N+1)/2 (P—P') C(k,',, kb)

XTT02 ) =77
W7 | KW —kD | det U +U K, K))
g K(ki—ke)  \[det G(k) det G(k')

(29)

CITPEPEENENN—THEARE k) & k) D&
WEEZRT. BOEKKN) 3KK) =2/ +A), £LT
Gk 1T T—% ~ (Gaudin) A2 £ L, NX—TWEAFIRED
I VK ERTOIHSNS. P

G(K)ap=ba [L +§ K (k,~ k,)] — K (ky—ks) . (30)
j=1

ZLTCk, k) (X adT bHNDATHIEED 1/ (k) — k) & B
B OZEOWETYH 2 5N L1505 A2 £ L, Cauchy
THIRE XIEND. ROLHIICEREHVTRENS.

, _ 1
Clbtak) =t
N N
[0k [T k)
— a<b - a<b ) (31)
] G-k

a,b=1
HF Ve () 35 7. (x) Zngl(x—kaiic)/(x—k;Tric) TE
#3Nb ZLTW-D)xW-1D)ATH UK K) D (j, )
s (1<, 6<N=1) IFRATEREINS.

i (kc,z - k;)
(Kkk?-zll K (k= ke) =K (ky — ky) (32)
o ﬁ(k —k) Vit (k) =v=" (k)

EREFDATH R TEENL Z LI BHEIEL . FE
B, BHAREASKIEICER S NS, FIZIEbL, BEND
LRICET R TERSINET AL VRICBWTIRERY
VO IVAEFETLE, TELICHET L LR
WAL EIC RS THA ). £V 4 b TLIE L TR
EOTODYAENDHY, ENSNEELRLDT, X7 My
DG DENI 2N B 720 TH D, —T7, NITNHI DT
PRDFC D B EHIEND3ENZNUTTH S, IR
BB 2 e & e, FEE IS .

7. BADBEREE (VU b IRRE) & ZDHIE
71 WHREOZREIOT7 7ML
BFBNOFR—VHEIRE p) 281V — Y IZh7zoT
RLAEDEL L, TORTREBOHE T 74 LTI,
x=LR2DETAZTICRAIMNREAIEL S (K2)., Hik
BN, HERS 7 — ) RO X9 Bk — VIERIRE [ p)
OMEFEETETIREIX,N) 2EHRT .

|X,N>=%;exp(—2nipq)|p>. (33)
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i, ERERF LoTVIEEE 525, ZoWEI R
MY —sRIE 75,
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IR X, V) ORFRIZIE X, N, 0 238 L

LX, N; 1) =exp (—irHnis/B) X, N) . (34)

COLE, WHOBETOT 7 ANV ply, ) BROTBIRK
TREEZHWTROONS. (=1L LTWw5.)

p(x, ) =X, N; t|p(x)| X, N; )

N-1
=% z exp(—Zni(p—p')q/N)

p.p'=0
Xexp(i(P—P’)x—i(Ep—Epv)t)<p'|ﬁ(0)|p>.
(35)
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MFEIREIX,N) OBETO 77 A NVIEZT—2 - VI oD
WEIOT 7 A IVEEEICEH R L, M2 T, =00
BETOT 7 A VEHER RSN =27 - V) P OF

FEE7O7 74 NVEIFITREII—RLTWS, M203%TIE,
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Non-Equilibrium Dynamics of Integrable Quantum Systems
and Fundamental Aspects of Statistical Mechanics
Tetsuo Deguchi, Jun Sato and Eriko Kaminishi

abstract: Exact dynamics of isolated quantum integrable systems such
as quantum quench has attracted much interest recently. Relaxation of
isolated quantum systems is explained in terms of typicality, which is a
key fundamental concept in quantum statistical mechanics. We review
exact relaxation dynamics of the one-dimensional (1D) Bose gas by
showing the time evolution of the density profile of an initially dipped
quantum state. We also review the derivation of the fundamental
inequality of typicality and the Bethe-ansatz solution of the 1D Bose
gas interacting through the delta-function potentials, in particular, the
determinant formula for the form factor of the local density operator in
the 1D Bose gas.
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Neutrino Masses and Large Mixings as a Indirect Signature
of Grand Unified Theory

Nobuhiro Maekawa

abstract: Grand unified theory (GUT) unifies not only three forces
(electromagnetic force, strong force and weak force) but also quarks
and leptons. As an experimental support for the unification of forces, it
is well-known that three gauge couplings meet at a scale (the GUT
scale). However, it is not so well-known that there is an experimental
support even for the unification of matters (quarks and leptons). We
explain the indirect support in this document and show that the impor-
tant key is what the neutrino experiments have revealed for 20 years.
Concretely, for the unification of matters in SU(5) GUT, various
observed hierarchies of quark and lepton masses and mixings can be
understood only from one assumption that “10 dimensional fields of
SU(5) induce stronger hierarchy for the Yukawa couplings than 5
fields”. For this explanation, the knowledges on neutrino masses and
mixings are critical. In the end, we comment Es unification in which

the above assumption in the SU(5) GUT can be induced.
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Numerical Test of the Holographic Principle for Black
Holes
Goro Ishiki, Jun Nishimura, Masanori Hanada and Yoshifumi
Hyakutake
abstract: Einstein’s general relativity is a classical theory of gravity,
and hence it cannot be applied to the interior of a black hole due to the
existence of a singularity. Based on the description of solitonic objects
in superstring theory, which is a consistent theory of quantum gravity,
Maldacena conjectured that the interior structure of a black hole can be
described by a gauge theory in lower dimensions. This description may
be regarded as a manifestation of the holographic principle. Here we
test this conjecture by calculating the mass of a black hole in the corre-
sponding gauge theory numerically. Our results agree well with the
prediction from gravity theory including the leading quantum gravity

correction.
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Anomalous Metallic Magnetic Domain Wall in Mott
Transition System with Strong Spin—Orbit Coupling

Jun Fujioka, Kentaro Ueda and Yoshinori Tokura

abstract: We report on the variation of bulk electronic state and
charge transport property upon the metal-insulator transition in the
pyrochlore-type iridate R,Ir,O7, which is a correlated electron system
with the strong spin—orbit coupling. We have identified a metallic
bound state emerging at the magnetic domain wall in Mott insulating
phase on the verge of Mott transition. Interestingly, the charge gap of
bulk is nearly zero on the verge of Mott transition. The results can be
interpreted in terms of the emergence of Weyl semimetallic state
in-between the Mott insulating phase and metallic phase in this class of

correlated electron system with strong spin—orbit coupling.
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