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Emergence of Space-Times from Gauge Theories in
Gauge/Gravity Duality

AR AmmhgiesE REHAEE

Abstract Although gauge/gravity dualities have been getting understood with great effort, how the
geometries emerge from gauge theories is still unclear. | will show it in the case of the gauge/gravity
duality between BMN model and the type 1A supergravity by investigating the exact partition function of
the gauge theory.  © 2015 Department of Physics, Kyoto University

7 — /B )KL Maldacena 23 42ME8 L7 AdS5/CFT  Z 4t & L CTHLOD3fIE B AE DTN BT E 7o,
3!5% IZZL DZENGHo>TELLDOD, BHOEMMN T —VHEERICB N TE ) EBLINDDNITHON

FNE LA EGDo TR, L LR BERMOAITIT, 77— VBRI & - Tl 2 IFEENIC
Eﬂt@“éiﬂvk% WCHERBSTHDH, £, b\if:‘?ﬁﬁﬂéh’(b\fotb\/T“—V/Ej]xTE@ﬁj]foﬁuE
WOOESTHH D,

AMFZECTIE, AdS/CFT Xkt DHEFE L LTHE X Bz, AdS ZEf D 1/2-BPS DL DWW T O/ — /&
TR 1] %8 D, — &2, TDXE D72 1/2-BPS OBNIIHBE Y = /LI AR Tith T, EAM D%
X7 = VI A O EZDORATT NV INLERFMETRESIND Z LRI, ZOKM & I[FE
X2 Ff 27— VB 7 — 2 /FE IR CTRS L, ZNE N0 ERMT 7 — DB D B 22 I %
LTWbEEZLND, 1/2-BPS DM OWND—2IZ, SUQ|4) JFMEEFFORM 2] 03 H V. XIET 5
A — P IT Berenstein- Maldacena—Nastase 1THIAEER (BMN 7)) [3] 722 & o> SU(2|4) x[Brie 7 — U HiEs
Thd, TNOLOF—VHERITEEENH D720, EEOBERR 2 BZE2fiE 2>, ZHUIxhhT 58
jj{EIOD%%{TT%Lé:%EQL’CkD = /BIIRKDBED SEoDThIUL, F—YVHEROENENOE
2280 OB OIS T D RMADEHRTEZ DHI1TTTH D,

Z O SUQ|4) -2 FF2 77— /TSI BT D %M OAIFE &2 /R T 7212, BN AR RFT Lo )5
EaEA U CE Ok 72 Bl B (4] 2 ~7=, R ko H OB W T2 8RR EIL, ST 2
K OIEAAZR F NS T DA DAL D X HICRLNTEY . 20N MOHEZHETH L
Boivd, Z O 72T RITHIE S DIBIC 2 > TR Y | ATHIERIOFEE W THRITT %
ZENTEL, HMEENOIUNEL 2D X597 —Y NRE & > THEMERHZARD &, ZiuZ
3 RITE DB R 7 BRI & 72 D ERICEMTH D Z E RSz [5,6], EEEIC, B iETH

ARG OHHFRR Laplace FRERXEF CICR>TWab, ZOHERIL, EAOMORFEZIRET S
AL MR 2] TH D, LoD, BN ARIZI 1T 2 RN E IO ERET D
BAEEMTHDLZ EBGN0 ., F—ERAD OIS T A RMNEB IND Z RSN, ZO%
T BUIN BRI D TOEZEZHOWTHERT D2 LN TE5[6], 2 2 F TiE BUIN FRIZOW T OXFRN T2
23, SU2|4) ®tFr7e 47— D ERERIE 4 T BAN AL ORERI e BZ2 8 ) OB L Sl TH D Z L2 H WD &
EHIZATO SUQ|4) SFR2R 7 — PRI OV T ORI IEE S5 (6],

PLEDFERN G SUQ|4) MFRR BRI N E D HEODIAEN TV DN o Tz, T DO EFhD
= /BTG OWTHEH TE 5 EB 2 b, ka2 b —VHEG) D O K ORI O BRiE ) WIFF
s,

References

[1] H. Lin, O. Lunin and J. M. Maldacena, JHEP 0410, 025 (2004).

[2] H. Lin and J. M. Maldacena, Phys. Rev. D 74 084014 (2006).

[3] D. E. Berenstein, J. M. Maldacena and H. S. Nastase, JHEP 0204, 013 (2002).
[4] Y. Asano, G. Ishiki, T. Okada and S. Shimasaki, JHEP 1302, 148 (2013).

[5] Y. Asano, G. Ishiki, T. Okada and S. Shimasaki, JHEP 1405, 075 (2014).

[6] Y. Asano, G. Ishiki and S. Shimasaki, JHEP 1409, 137 (2014).



Magnetized twisted orbifold models
for the origin of generation and chilarity

AR AmmhtgsE PEER

Abstract We study T2/Zy orbifold models with magnetic flux. This model can solve the pazzles in
Standard Model, for example the origin of generation, chiral theory, and the mass hierarchy of quarks and
leptons.

© 2015 Department of Physics, Kyoto University

FEVERR | TRk 2 70 BB R A IER 1@ O TR TE . RERMRIEND TS, JrL b Higgs ki
FORANZ L > T, EEHETRNIRR L2 Vo THIWIRITH S, ICHEb LT, EERER X%
LOMRBH DL, X, FCHLOOMYIKL Th DA, AT E AT CHEEROH TR
DA TR, B CREREROENNH DEEMEEMERMER S TH D, D OMORIFE
PRD Z LIIFERIAWFRIC E o TRERBETH B,

IS ORE MRS HEALL LT, ERITRZEDL O Fin O T, KRBT & LT kRS
D 2KIE b —T A EFFOBRMNH 5, Z OBBIOEN TSI, mRkotEimE B 2 5 2 & CTEEREMED
DB D Z &, KRB OFIEI L » TS & DA TR ENBRICE T HZ LT D
(1], ZOFE, BWHRIZ =T A LOHEROEFEENOEHEINTEY, ZOMENIREE 525 2
Lzl D,

EESORARESIZEE L TiE, ZHUCZ T twisted orbifold % % % & L W BLEMARBRIAEN S
ZEDHFES NS, Twisted orbifold & X AL, 1 DICIEERTE@MICH Y BN LR X Y F v 7
BT (REAERR (M VBT 1-) % project out TEX D Z EMMZEITFT BN 5, £7-. orbifold 28 2 72 WG4
ETCHlRART X I RERIIERIC L > TREBIZRESINTEY . BIEHR T L — " —fiE 28X (2N
DN, twisted orbifold [T 7 L—_"—#E1EZ LV E AL DICEZ TS ND A KXV,

7272 U—kRBES T D orbifold OGO BGERIL, W O HIETE & FEA AR FIRZITO R IT
X579, BEMICLES ZEnTERYy, ZOMBIREE X EEAT L2 & THRIRTE, Ly
Bl U7 RRE DT 72 R 2155 Z &3 TE 5,

A TIE, (31140129t~ T T4Zy orbifold E DGR Z 7~ BEICHHT STV 5 Zy orbifold OHHE
RIOBHEHITINZ., Zs. Zay LeDHEITOWTHIENT 21T o7, £/, 202 LI, 74— -
LU by 3 IRAFIES D X O 2Bl D I REME A R - 72,
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Abstract: We explore the topological structure in Cubic String Field Theory (CSFT) on the basis of its
similarity to the Chern-Simons (CS) theory. Especially, we find the invariance of correlators in the KBc
algebra under the inversion transformation K — 1/K. We present a construction of various D-brane
solutions by using these properties.

© 2015 Department of Physics, Kyoto University

R = 7 7RBE DO CTdh 5 Cubic String Field Theory (CSFT) DYEH OAEAOREEN, =
WL XY NEFRR ED AR a NI A — VB TH D Chern-Simons (CS) B & LTV 5 FiZ
HEH L., Z0EEM% CSFTIZBWTIBRT 5 Z & T CSFT 2B AR E DR 21T > 7=, CS HE
I winding B EFRIZILD R AR B AV ENFET D, Winding BUIZERIED HEEA~DB X fF &
PR TEY, BRICE T LENTZETH S, Winding BIIEHOARY —PEHTH NS M, [FH
BRIZ L C CSFT DERIZB W TAHRY — VA #Y - U(Q + P)U I TH LD &N

N::——j(UQU—H3

DFE U LA E L B 200, £ L TCEOWHE A X2 5B % OBEIIMNEZHOMNTTH L0 D
DINABIED AR TH D, Nb Winding BFEER, /N7 —VEHTRER  FARa PV Lo
TW5, NOHIEDOHERO =257 w1nd1ng BALT R OREITBIZEE D Z LICER L., Y
ZDEBIZLY ZOFFS % ICRERDICEEEIND, ZHEEIEa 7 MNP ZoRNT—RE

2T/ DN, T UG NEERE B ’%Eﬁ%%ofﬁ—é} Winding BIIIEEHAREZEET D, 20
KO BRMEZNSFF OO EF NIz, £ ORRENZ B OO Y T 5 ICEEET Z LIS
L7ce ZLTCZOEBREMICERIZRDETH DD, ﬁﬁmx%ﬂrié’:%oiﬂ/\ (ZIEEWRMEZ D &

I RERDF S, Winding Fr & BPI7oME A FF-> TD Z EBRLZ TE 2, WIT KBe ¥ & V9 & 51k
%ﬁt# DOEK B, ¢ THKSNIZZ 7 ADIIZONTRIIINZFHIi LIz, 207 7 ZADMHTH
F A %%%&ﬁﬁi@%u% IR TV D, NZFEM L7z R, NISAE ORI i%fﬁ%ﬁ%ﬂw
& K=o |2 1T DR M T IHKAT LT B2 5T 5 Z L 3o T, & L CHIRIZ R Uil
5z k# YinoTz, BUIRZENZ LIINIE, K=0 & K=coD ANV ZITH LTRETH S &\ o) MHE %ﬁo
TW5, ZDHEHET KBe “CT%EE%%LTJSE CDOFEBHBISAS K=0 & K=o D AVEE 2 1Z%F L CAZ (inversion
symmetry) TH D EWVWIEL REFEHOIFHE THDZ EB0hoT-, 2D DOFERG, Winding 2037
— VU DERRIKE I Té%ﬁf&%#ofu%@ iﬂ“ﬁ“éfﬁﬁ I NDMED K 22/ EORFRMEA TR -
TN EWHBIRT, £ K ZEMITI A & ERENFI2 £ 2 THRID L 5 REEEZFF > TWDH 2 LN
Gyino CTE T,

X T inversion symmetry M&EELZ BAK DI L on—shell OE I FOFEE~THATAH 2 & T, Fr LWL
EREOLNT-, TNFETENMEEEEEZ 5N TR inversion symmetry 2> TRV, —FIE
Y 2L —|ZIF inversion symmetry 2MFE(ET D720, FIENE(E LT, EET X LF— L EIHEE
DEELEBREHBRET L L THERHZROGLEENTFOMEEZF AL, BFIEIT inversion
symmetric 7R ENFES 257,
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The Gribov problem beyond Landau gauge Yang-Mills theory

Nuclear Theory Group Shinya Gongyo

Abstract We study the influence of the Gribov region in maximally Abelian gauge (MAG) Yang-Mills
theory, and the Landau gauge Higgs model. We construct the Gribov-Zwanziger action in MAG and
compare the propagator with the lattice result in two dimensions. Then we study the gluon propagator in
the two-dimensional Higgs model.

© 2015 Department of Physics, Kyoto University

In Landau gauge, a scenario for the confinement mechanism in QCD has been proposed by Gribov and Zwanziger
[1]. According to the scenario, because of the effects of the Gribov region, which eliminates the remaining gauge
degrees of freedom, the functional form of the gluon propagator is largely changed, and the propagator approaches
zero as the momentum decreases. This behavior shows the violation of the Kallen-Lehmann representation, and
thus the gluon does not appear as a physical particle. From this point of view, the gluon propagator in Landau
gauge Yang-Mills theory has been studied.

We discuss the confinement mechanism beyond Landau gauge Yang-Mills theory from the perspective of
Gribov-Zwanziger scenario, in particular maximally Abelian gauge Yang-Mills theory [2,3] and the Landau gauge
Higgs model [4].

First, we construct the Gribov-Zwanziger action in SU(2) MAG, which eliminates the remnant gauge degrees of
freedom from the QCD action [2]. Using this action, the diagonal gluon propagator in MAG at tree level shows
the violation of the Kallen-Lehmann representation as in the case of the Landau gauge, while the off-diagonal
gluon propagator does not show the influence.

Next, to investigate the Gribov-Zwanziger scenario in MAG, we study the diagonal and off-diagonal gluon
propagators in MAG using SU(2) lattice simulations in two dimensions [3]. The reason why we study
two-dimensions is that in two-dimensional Landau gauge, the behavior of the propagator is well described by the
propagator of the Gribov-Zwanziger action in accordance with the scenario. We calculate the gluon propagators
and their dressing functions using numerical simulations. These behaviors support that the violation of the
Kallen-Lehmann representation is visible for the diagonal gluon and is not visible for the off-diagonal gluons,
consistent with the Gribov-Zwanziger scenario in MAG..

Finally we investigate the gluon propagator of the SU(2) Higgs model in two dimensions using lattice
simulations [4]. The lattice result shows that the gluon propagator in Landau gauge would vanish at zero
momentum in the infinite-volume limit. The behavior supports that the Gribov-Zwanziger scenario is also valid
for the Higgs model in two dimensions. Furthermore this result is consistent with an analytical study which shows
that in two dimensions, for the Landau gauge inside the Gribov region, the gluon propagator vanishes at zero
momentum whether the action includes other fields such as fermion and scalar fields or not [5].
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Condition for the fragmentation of protoplanetary disks
RIFEZMEE  EfE5E

Abstract The fragmentation of the protoplanetary disks is a candidate of the formation mechanism of
binary systems, brown dwarfs and gas giant planets. We have investigated the condition for the
fragmentation of the protoplanetary disks by using two-dimensional hydrodynamical simulations.

© 2015 Department of Physics, Kyoto University

AR R R AR I TR AT B P I B W CHRIZE ISR L E TH V. HCENZ L > Tk 1
REND ZEDNEMEREICI VRSN TS [1][2], MBS EWEAIR. Z OkEInZ+ 2
EEZOND, ZDX RO SZIT, BHISN TWDHIES T AKECHARE, HEEROEMETE
AT L AEEMERH Y, BREBEOEK EELEE XD L THFEICEETHD,

HOEA M TIE, R LT OF AOFSEE v a v 7 MBUC XY, ML EHIC
WENSED, 1o T, MERHHETL-DIIEZ OREITIT B> TREEMENKET 2 LER H
Do MR HOSEME LT, ZHE TIEMEOWEIRIZH T 5 0HOKMENIE b T 72 [3][4],
ZHUE, IR SN OB HARN o RE VTS, HEADET I LV O THD, Lx
L. ZOFMEIFFIET DHEMFAFEOBFIN L FET S, FlIE, FEREEOSE THLHRT DR
FER[2]0, MBBOBHRN /NS THHAELARWHEREBIAHRESL TS, 2ok, &
HRICHT DR TIIMB O RO LE LTRSS THD Z ERX Do T b,

Z ZTCARBETIX, KV BLEMRFUGERE RO RGN ZMR D720, MO RIFH 725l
ATV, RS D50 iR O E ORIfR T2, £ ORER, KRB ERD Toomre parameter Q
BTSN DD Z BB A L, ZOMERITIEREZ BT 20D v 7L LT A D
WA OEOND HOENARLZEDSRME U THRATETH Y . mIRBOIED 2 (FREDOE ST
JRPTHIZ Q < 0.6 & 72T 2 E BB AOHDOEFMNTH D Z L h ol

M8y 59 5 B L BRI E L, HADOREHEIKRFT 5, FBIIEFNCEWZD, R
BIHEE /N SUVIE STRENSENT RN D, T D7D, RNBHEN/ NS VI E/NE e 0 w5 o [
e CHRNEZ D, AFTEOMF, FHBEOMAI L Q RT A —=203210 KEWEE, RBERAEIZES
FTHBINRET, Q B 1IBREETTNSL R LA THLHBANRT DL Z ERnaholz,
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LEPS2 BGOegg RERICH T D n’ HEFRFHIRE

AR~ e ohigtsE Bl 2

Abstract We are searching for n” meson-nucleus bound state via y (**C, p) n° ®*'B reaction at LEPS2
beamline at SPring-8 using the BGOegg detector system. The status of the experiment and the
performance of the detectors will be presented.

© 2015 Department of Physics, Kyoto University

NRarUEEDOYD, By ZABBIZL VBT 20 B%REETHY . KEDIIAA TV
DIFAUZ LD HEDEEZEZ LN TWD, SIREEER TIEDA T I/VFEITHRSICEE T EE5 26
571&5 AN TER SN P A3EZE R L R TEROED 28T 2R H 5, 1T

qﬂFﬂ%iUA(l)a@%i)% JRFEENT 150 MeV & DEEDOWAD R o 5 & OTFERH 5 [1], 150 MeV
%)ax BOWIONRHD L - & R IR IR e 2 B A9 5, Fh& X SPring—8 ¢ LEPS2 B—
LT A NZEBWT, BGOegg *ﬁuﬂ fEHWT " FREFIERFEERFIEREZIT> TWND,

LEPS2 B'— AT A Cl, mlE y BAHWT v (%C, p) n” @ "BIGICE Y "By H
F'ﬁ%%éﬁﬂ‘m‘é LEPS2 B — AT A TliE 1.4-3.0 GeV Dy fEHWDH Z LN TE| Fermi iE#ELLT
DIV " HREFZ R EHICAERTE 5720, ROAFELREOTRER ﬁxﬁ T‘%éo Fig. 112 BGOegg %
BoOERty N7 v T EIRT, )\%ﬁvﬁ@:ﬁzﬂ/ﬂe ié?s‘r/ﬁil’\tlj . HIAICH S VA BT
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Fig. 1. The experimental set up of the BGOegg experiment.
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Optical Synchrotron Precursors of Radio Hypernovae

NN E S G PN

Abstract While gamma-ray emissions are not detected, some hypernovae were suggested to be jet-driven
explosions like gamma-ray bursts, since the late-time radio emissions hint the underlying relativistic
ejecta. However, we find the above suggestion implausible by interpreting the radio emissions
consistently with the spherical hypernova explosion model.

© 2015 Department of Physics, Kyoto University

WA BRI E OB E LD b I fTRERERT XL —DRXRBEL TH LN, FO—EIITFHEx
Yz y EERE Lo o ~f3—A2 N GRBICMHEL THRAELZB DL H Y . MEEHT 21X GRB L@
WOMBEL TR TCOHMEEZE 2D ECEERRETHS LW D, ITFEWN L OO R L
T, ERRO LY el o~ 2 b2 0Ic b b 59, Yoy MEROERE TH D RN ER S
21, 2, 3], ZHUIZEN S OMHEHTE ORI BB S MR % & S E OfFEN
IR SN2 ThDH, BHZEOBRERHEGHL, BH 2Bt i E N R EWE T 25/ 5
BUcRET DY v u ba Uit chk< BT oMb E N, BT — % L ORI LY EEmE O b ox*
RO E A RS 5 2 LN TX B [4],

LvL, Y=y MEFEOBE TR TYH, Bl 2T B2 ERIZIC L 2B Th > Th, Mximne
ARSI 2 Z ERFM B TWA (5], BIIE, BRBICHE- THRAE LI-EHRENZEONEE
BT DRI E B Z TR, BORBIZITDATHONTEOWE N LT HEEN/NE K 725 T2 O
W OB (IR T 5, T2, EHRIINENS N7 BINE W EZIE 2 465D DB & & 72 D IS W &
N5, ZNEZTCTARIFZE6] TIIERFR R ERITIC L DB TT MESW T EEBEE 2 0% HE
W 2B Lz, ZTOMBINEEFEICHHTE 2 E08bhoTz, EHICZOET VAR
Fig. lOFR TR LI IR, %o ru by« U I —5 DA By e 72 » TR A&
LIBZEETE L, ZOXIRNF- v ra by F U h—HEEmtds 2 LT,
Bex DETNLEHENDDZ ENTEDLIEA D, £7= Large Synoptic Survey Telescope (LSST) D X 9 73
JEAR B RIS B T 5 RIS 2T EReF - v o m by - U B — O IR IR &
N5 ERFREN, Px v MEIEOEIEOVVTIL GRB PBH AR O AMEAH ST 5 ECHE
BERDLHE LAV,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PTFfKise ] Fig. 1. The optical synchrotron precursor of a radio

hypernova (blue line). The black points correspond
Pan’STALHSH;’ to the observed hypernova emissions, and the dotted
T T T T N T ] lines to the sensitivity of each optical detector.
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Quantum Entanglement of Local operators
B EAT SRR Fam s v — 7 WPk HESL

Abstract We investigate the dynamical property of (Renyi) entanglement entropies for the locally excited
state generated by acting various local operators on ground states in various conformal filed theories. In
particular, we study the late time behavior of those entropies. © 2015 Department of Physics, Kyoto University

T, (Lo—) AN A ks ha =03 kx R 0BHIcBWTHERBEZED TWD, Yk
HEIZBW T b AR e U NMRZE/FBAT 24 —2— T X 2 (&t — 42— T 2 %)L LT
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HEEn T 5,

OV TEHAEITOBIC(L ——) =B A b s 2 b E—ORF RN A & RS
HLZENEETHLEMEIND, BRI CIIBEOMGRICH T 2R EAMARRRKETH D,
AHEAE I L o> TR Sz REBlck L T(L =) = Z LA bk - = b B—0RfRE%
FWARAEZLTIDOTY N E—DESKE A F I AR AMEERA ST A2 L5 BEICHE 21T
ST, VIR, FBEE OIMToT2M7E[, 2] TIERZ R S B 72BICE0 RICE TN D= RLX— DK
[ZHER T R DRI 22 K & SDRIEFIT/NEWVEE, FRICEEN DN =R —LE Z O HRD
TR T NAY R s 2y ha B OB IEOMICE S RN, LB AR Y St o Z b E A
MLz, ZOW, RS Z AW CAEBENER TE, TOEENHROFEMC L2 & A
Sz, WOMBETHIHTIRORE EINERKTHIGLGA, (L _—) T H TN A x|
0 E—OFFOROIEARMRME ETAROND LHFTE D, 207, Ba X Z ORRITRATEE RIS
XL TRHITEE I Tt & /RO (L Z—) = Z LA b« =2 ha B — ORI RE
Lhkx R EGOMERICB W TR, ZORHR., FTilORikx REREWRE R G b7,

BlIOWMX T EEABGOHERICE NI (L ——) = Z Ay kv ha E— 3R A%
SFO RN HEIR L, EREICIRER ) 1IR3V T T 2 R Lz, Z ORISR /AT 112
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Abstract The experiment for pentaquark © * seach at SPring-8/LEPS has been carried out from October,
2013. The large-size trigger counter was used in this experiment to improve the rejection efficiency of the
background events originated from the proton. We report the overview of this experiment and current
analysis status.
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Multi-metric Gravity
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Abstract We consider interacting multiple gravitational fields in a metric formulation. In general, these
theories suffer from extra ghost-like degrees of freedom, which have negative kinetic energy. Then, we
determine when we can exclude such ghosts and construct a healthy theory for interacting gravitational
fields.
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Fig. 1: Diagrams represents unbranched tree type, loop type and branching vertex type interactions

The purpose is to determine when we can construct a healthy theory for interacting multiple
gravitational fields. In general, interaction among gravitational fields contain extra
ghost—like degrees of freedom. Thus, we need to construct a theory which excludes such ghosts
and has the right number of degrees of freedom. In describing gravitational fields, we have two
kinds of formulations. One of them is expressed by metrics, and the other is written by vielbeins.
If there is one field, these two formulations coincide. However, they do not necessarily overlap
when we have multiple kinds of interacting gravitational fields.

In any case, the interaction patters are classified into three categories, which we call
unbranched tree type, loop type and branching vertex type interactions (Fig.1).

Only under the unbranched tree type interaction, metric theories and vielbein theories coincide.
In this study, we have addressed metric theories since vielbein theories are already known to
be ghost—free [1].

Our strategy is to directly count the total number of degrees of freedom by using the ADM
decomposition and the Hamiltonian analysis. However, the non—linear dependence of the lapse and
shift obscures the constraint structure. Thus, we have employed the spatial homogeneous ansatz
to make the lapse appear linearly [2]. The result of our analysis is that, in a metric formulation,
only the unbranched tree type interaction can exclude extra ghost degrees of freedom. Other
patterns suffer from ghosts and cannot be allowed
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Abstract We constructed four-dimensional N=2 supersymmetric gauge theories on ellipsoids, deformed
spheres, and applied localization method to derive exact values of physical observables. We also studied
five-dimensional N=1 supersymmetric gauge theories on ellipsoids and calculated the partition functions
of these theories to define a new physical observable, “supersymmetric Renyi entropy”.
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Abstract The T2K experiment has started to take data in antineutrino mode since 2014. The
antineutrino beam was obtained by reversing the polarity of horn focusing magnets. Results
of commissioning studies with muon monitor and status of oscillation analysis in the
antimuon-neutrino disappearance mode will be presented.
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Figl. Overview of the secondary beam line of the T2K experiment.
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Abstract The mass hierarchy problem in neutrinos can be measured by the observation of multi-GeV
atmospheric neutrinos in Super-Kamiokande. In order to improve the sensitivity of Super-Kamiokande, |
developed new particle identification algorithm using timing information pattern of photo-multiplier

tubes.
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A New MeV gamma-ray Imaging Spectroscopy Method
with a gaseous electron tracker
in an Intense Radiation Environment
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Abstract We developed an Electron-Tracking Compton Camera (ETCC) for a MeV gamma-ray telescope
in the next generation. Also we had constructed the FM-ETCC for the next balloon experiment. We report
the performance of our detector and the experiment in the efficient background.
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Abstract We consider the quantum tensionless string in the light-cone guage. We find that the anomaly of
the spacetime conformal symmetry vanishes in some special operator ordering. In the other orderings, we
calculate the dangerous commutator to obtain the anomaly concretely. We then investigate the mass
spectrum in the case without anomaly in detail.
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