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Abstract The T2K experiment is a long-baseline neutrino oscillation experiment which mainly aims to
precisely measure the neutrino oscillation parameters. For further precise measurement, the new detector
Super-FGD is installed. I developed a data-acquisition system and a data quality check system for this
and analyzed the first data from it.
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T2K ERIIERR=—=— ) VIEBHERTHY, —=a— M JIEBIRT A—2OEENELZEER L
LT 5, T2K FEBRIE Z AU E T 9% D EHHE T CP B DN 2 R LTS [1], BIFEE TO & Z A,
BRERTEEA— /= I AT TOBBF=a— U ) A X2 MIOTFHREZED 10%2EE & XN TH
5o LU, 2027 FELIBEIZIIBERHEZRE LA R—=D I AW T 2T -0 =a— ) J K
SR DR FRAFER) 5% b A T &9, BiTE IR H2S ND280 |2 & 5 RATARZEDOHIR N OFETH 5,

Z Z T, 2023 AEZ ND280 D —B A Uk %% Super-FGD TE XLz /-, Z OfH#IE 3 HF NI DE
W lem® DF 2 — TR TFL—FZ 3IRTMICHERB L, TN DORICHE LIz REE# T 7 A N—%
L TMPPC CIEHZHANTHEE TH LD, IR FL—F—% 90 295 L7222 bJEIRICHE
JE T B 0ERBR AR S 1T R 0 | LB FRRED B < B — Al B KA P ICHGEL T A AR T bR T
5o 7. e L MPPC F % o R ILASK) 56, 000ch & FEHIZE L, BiimmiirH L A— R =278 LW
T ARGV AT LERFET HDMERD ST, FAIBREDOT — 2B A7 L% ND280 A THHW S
AUTWD MIDAS T A7 A% TR L7z (Fig. 1) , ZHUCKVIBEDOFRHREIINED Z L THETHLT —#
BUSOoM RN 8T A — 2 OEENRTE . v 7 Millc X 2B g o R HEA N TEEIC 22 - 72,

PC
l ! | setinternal parameters
Frontend Frontend Frontend
OCB0O = 0OCB15 MCB
bt | | Event
FEBs Builder — - Daafiles

Fig 1. The structure of the data-acquisition system. MPPC data is sent to frontend boards (FEBs), and data from
14 FEBs are aggregated in a board called OCB. At the same time, a board called MCB records timing information.
I developed frontend programs for OCB and MCB, and the event builder frontend program. Packets from 16 OCBs
and MCB are first sent to the event builder, then the output is sent to the global ND280 data-acquisition system.

COHOLTHELET =X T R_RTHREERE NI DT TIERLS, =T =0 572 A X MIFSTH S
B0 B< BN B, FAE Super-FGD M6 DET — 2 r v hEBRAEL, 27y e X, F#Thof
5 OMERR 2 P8 E LTZBEREHENAL CIT 9 N v F 7' 1 7' A% Python @ Luigi /XA 77 A & W
L. TT7—AXy FEBINORET D FEEEZMEN Lz, 2025 4E 11 A 12 AiiTbi/=7 v T,
FEERIZZoTa 77 MNZEXVFEHTAAER I, MHESERERO 7 7 —L 0 =77 v 77— MOk
IR T NN E ST Z EDRFRE LTRESN, Y%7 7 — LU =T OX U7 L— RTRE LT,

FAEZ D5 LTHAG L72T —F DT 21TV, RSB Ly MUSIZBWTAEL 5 I o —F - O
DS, &z mn==— ) /SR EBEBINTLE S BBEICIRD AT, ZhuE=—
TSR CT A BRERTDH LT, SRS NTE R 2 —F VRO IR & TV 2 B ASEEGE S .
THEHOEWNWI 2—F R =2 — Y JRISNIC I VAU EBRREIND I ETEIZELD, ZDX
ABEEIZOWTIBEDETO L Z AL 3UEE L L > TV 5D,
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Abstract A hypernuclear spectroscopy is an important probe for understanding baryon—baryon
interactions and nuclear structure. We collected data for the '>4C spectra with ( 7 *, K*) reaction at higher
momentum of 1.60 and 1.82 GeV/c in J-PARC, which reveal the detail of reaction mechanism and A
potential.
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BEORFEL, Ty 7 74— e For 74 —7 () T HRENTEET & TR Ea LS
R TH D, EHEEIOEHEEIZEL TL. ZNETE OBELERZR S22 L TET VORBEEN 2
INT&EZ, ZHUCH LT, u, d 74— DRIZEWVA ML 3 —7 ()G TN A2 (A
N ) BMEERCET AL REICDIEVED SN TS, A MLV YR AHBENRASTZNY
A=Y AR EAERIZ, 7 L= N—=SUQR) RFED TN ZIM L TH > Z &R TE D, £,
A A0 IS LT Pauli HHAEE Z T 222 R D R A S 2R 2007 u—T7 L LT
LEHETHD, FTHANARBURFEFEZICHEMB L. A A AKX, 2o 0BEERTn—7 &
LT, &K,z) . (z5K), (e, K) SIGSZEZHWVWTAERBIODEHESINTE[1], Hohiz
KABE AT "V, Bl A L 2R (DWIA) Z W SOs iR 7e E 2 W T+ 5 Z L1
XV, core OGS, BFAREED AT ML BHFERT v X VA 2] 7 EOE#RE I & T2
EITHRII LTS, BT, (nf, K) MIGTO A NA S—EEHFRIZEBW T, 2%,Pb & TOMREY VE &
BZbl-> TSN TE -, 2720, KSICHWS o HETE— A OEE &L, ARMrmfEss K
VN 1,05 GeV/ e BMEFICHWS N D DI T MIZiX1.26eV/ e TD 2 \CD ALY hLDF—Z L7 [3],
T, KV EER 7 BOSEERE DRSO AT MV O[] EIZB W TR+ TH D,

F 41X J-PARC @ K1.8 B — LA T A T T, 2FHOERE 1.6 GeV/c & 1.82GeV/c & H D x "HIH
TE—bZHW=, C(xn*, K)EISIZED PACOZRNANF =AY MOT—X 2Lz, o't
— D% RBIEANCIRG U, FiEFE n(n 7, K) ARUISZEIT LT, ANA 28— 2,C (C+ A) 24T D,
Z ORFRIFFZHGEL S D K 72 iR A7 ha A —H “S-287 A L C @ o fife Cis s & 4 |
EL, ZOEEEND \C ORBEEANY ML AEH LT,

AEIORE T, PERNE LV miEE & 1 B — A& A N—EARICHWZ & T, ERFICRE A
OEFEBITICLY . AEESHEBITHA LD RE2RENR I &, £72 spin—flip amplitude &
RHDT, ANA = OFEGEIBCE G IR DO = XL F— AT MR- T H e RIS,
BTG OINTEB T TO A NAR—ED AT h V% DWVIA SOSEGERIZ X DT & 35 2 & T,
AT NV SIS A T T A2 Eom L. OWTIE A-E+F (AN) BXOY ANN 31K+
HAEHO X 0B NAREIZ 5, Fio. ZOT — X THER AT b A —X OMEREFHE OB
WICBWTHIEFICEETH D,

AIFTIE, 1.60, 1.82 GeV/ec @ n* HRETFE—ALZH N AA S—F, 2,0 DA~ L
TEDFERI KL O T — 2 AT OFE ROV THET 2,
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Bridging dS/CFT and Celestial Holography
via Ward-Takahashi Identity
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Abstract Celestial holography is a codimension-two holographic correspondence proposed for
asymptotically flat spacetimes. Using a combination of Weyl transformations and analytic continuation,
we established an operator map between the celestial CFT and cosmological operators. As a consequence,
Ward identities for cosmological correlators reproduce the Ward identities of celestial holography.
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AFEF TIL Celestial Holography % dS/CFT Z i U CHEIRT DOV Tl d™ D, Celestial
Holography [T - 72 K22 12 35\ \T?E'% ém‘:f 075 7 ¢ —%Hs T D2 ROt DM B S 7
IRITDHETFENNDD WoeEkE EOXEGHEGR EXHET DLWV 6D THDH, T 2 TOERIICHIL
D+2 WITIZE 1T D EGELIRIE 25 D D’tfu&lk‘h‘éﬁﬁ'ﬁ%@i& WD ENIHDOTHY, HxRiEpIN RSN
TW5b, L2 L, central charge 72 & O HGG 2D 5 HERMEEIIARMHCH Y . BRI 7285

DORIGH 5 Z BTV,

Fe % 1% D+2 kot Euclidean flat ZREFZE DEEGGHIZ® LT Weyl Z#4 L Fourier Z84#4% 38 U C D+1 RITER
[ EOHGRICEE WL, T ORI $ 5 Z L1 X - T D+2 Rt Minkowski BZ2 EDOFLEG & D+1 K
It dS BFZE EOBEG OIS Eo 7= (Figure. 1), Z O%FiZ k> T, Celestial Holography % dS/CFT

BRNPOEMET L L2 AE LT 5,

N

Analy
Continui

Celestial s 3
Holography ds/CFT
_— — dsD+l

Fig. 1. Schematic diagram connecting Minkowski space and de Sitter space.

2 I XLARTOMFFE 1123 T D2 IRITHRFZE BT 1T D A T —B2 20T Z O%fIis % F W T fiftht %
L. Celestial holography {2351} % operator & cosmological operator DX I DWW Tigam L7-, AN
gL (2] TIE, D+2 IRIEHREZE BICB1T 57— VBT OW T Z DT 21T o7, ERROBZOZEHIZ LD | D+2
{kjuﬁ%ﬁﬂj: B+ 5 massless spin xid. D IRITCIFZEIZRIT A HEHE mass spectrum ZFF-D massive spin

WA ERNbd, 22T, st massless spin BT B 7 —IF =88, D IRITHEZE B
massive spin ¥ ® 5 5 (partially) massless sector D7 — PEHITHIIG L TCWA Z ENbnd, Zh
5O DWIE dS 22 E oD (partially) massless sector @ early/late time limit (2 X > C asymptotic
symmetry \Z%F)5 L 7= boundary @ current Z/EFRTH I EMNTE D, T e, Celestial Holography &
dS 2212831 A Operator DX DFEEZ WA Z 212 X - T . cosmological correlator (21T 5 Ward
Identlty 735, Soft theorem |2 X > CTEAsiL 5 Celestial Ward identity Z#FEHTAZ N TE A,
F 7452, Graviton I DWW TEHE L, massless sector @ Ward identity ##& x5 Z & T, Celestial
Holography {231} A stress tensor % cosmological operator ORI SHEMfET A Z LN TE 5,

Weyl
Transformation

RD+2 >

Analytic
Continuation
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Abstract Extreme mass ratio inspirals (EMRIs) are key sources for LISA, requiring accurate modeling of the
self-force and environmental effects. In this talk, I present a unified Hamiltonian framework for EMRIs: clarifying
action—angle variables, quantifying tidal resonances with a dark-matter spike, and deriving an effective
conservative Hamiltonian.
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Extreme Mass Ratio Inspirals (EMRIs) are among the most promising sources for future space-based
gravitational wave observatories such as LISA [1]. Accurately modeling their orbital evolution requires a precise
description of the self-force and potential environmental effects. In this talk, we extend the Hamiltonian
formulation of particle motion in Kerr spacetime and apply it to analyze the dynamical interaction between an
EMRI and a surrounding dark matter (DM) spike.

First, we generalize the Hamiltonian formulation of geodesic motion to accommodate arbitrary time
parameterizations [2]. While numerical implementations often utilize Mino time to separate the equations of
motion, the canonical structure associated with this time parameter has not been explicitly clarified. We establish
a rigorous correspondence between the action-angle variables defined in proper time and those in Mino time,
providing a solid theoretical foundation for practical numerical schemes.

Second, applying this framework, we investigate the cumulative impact of tidal resonances on a DM spike in the
strong-gravity region [3]. We generalize the relativistic formalism of tidal resonances and, for the first time,
perform comprehensive numerical calculations including high-order resonances for generic eccentric and inclined
Kerr orbits. Consequently, we demonstrate that the cumulative effect of tidal resonances on the DM distribution is
limited, typically remaining at the percent level before the EMRI enters the LISA band.

Finally, we address the theoretical distinction between the "pseudo-Hamiltonian" formulation-commonly used in
self-force literature-and the genuine Hamiltonian formulation. By employing an action-integral approach and
integrating out the metric perturbations, we derive an effective Hamiltonian that describes the conservative
dynamics. Within this unified framework, we provide a transparent derivation of the first law of binary mechanics
and elucidate the physical origin of the "renormalized" action variables required to restore the first law in
pseudo-Hamiltonian systems.

Collectively, these results offer a consistent and unified Hamiltonian framework for describing EMRI orbital
dynamics, contributing to both the fundamental understanding of the two-body problem in general relativity and
the precise modeling of waveforms for future observations.
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Strong-to-weak symmetry breaking at finite temperature
and wormholes

PR e SRR w7 v —7 JIIARKRE

Abstract Symmetry concepts have recently been extended to mixed states. We discuss holographic
implications of their spontaneous symmetry breaking, showing its close relation to wormhole
formation in AdS. This connection is illustrated using AdS gravity coupled to a U(1) Chern—Simons
theory, based on ongoing work with collaborators.
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Recently, the notion of symmetry has been extended to mixed states[1]. In particular, mixed
state symmetries can be classified into two types: strong symmetries, which act on individual
pure states, and weak symmetries, which emerge only after averaging over states. Interestingly,
strong symmetries can sometimes be spontaneously broken down to weak symmetries, and this
structure provides a powerful tool for understanding nonequilibrium phase transitions and
hydrodynamics.

In this talk, we discuss the holographic implications of strong—to-weak symmetry breaking (SWSSB).
Especially, we discuss specific SWSSB in finite temperature [2]. We show that this phenomenon
is closely related to the appearance of wormholes in AdS. We demonstrate this connection in a
simple setup consisting of AdS gravity coupled to a U(1) Chern-Simons theory. This talk is based
on on—going work with Masahito Yamazaki (Tokyo) and Kenya Tasuki (YITP) [3]
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Abstract The hyperon single-particle potentials are investigated using the hypernuclear spectroscopy and
baryon forces within chiral effective field theory. The chiral two- and three-body forces are consistent
with the hypernuclear constraint and the existence of the massive neutron stars. The up-to-date chiral
two-body force suggests that further quantitative study is required.
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BV X, T ROEA A UEE, BT RER R E TR - FHYELE Ok 2 7o B T L aO 5%
HEH S, R, PHETFEPLH CHEESNAIKE - 8EEEWEY CIX, PO 7 I mo LA
PR, NA R OHBIR T A —7IZETTEEINS, LML, " X2 EateBlgiaileT Lol
EAED, BHIIKETAZODETIOARRIZLY . 2010 FICH]D THE SN REE P2 25
TER»oTe, ZORTEBSG PRI E OFEIT Ihag e Xu) EMEEnD, £ OfiF
PACEERED 1 DT \A4~m/1ﬁ%f7//ywﬂ%éo_@ikowfiﬁ%<®mm#&é
NTEXHbO0, SEBEEEE CIIREREENRRKELSHY | XV ORARE 2 FERIZITIE S,

AT, MEBEEROREMEDHIRDT-D, NAXa v LRART ¥ ¥ /b ~OHE 7R IR 2 5
Hb, T, BEBEICHESINTELT LZ - A N—ESHERHNT, ZL7 LRTRT ¥ L2
L7 (1), TG F LRiART ooy Ve A T~F v 724U, Skyrme-Hartree-Fock 1% T
T UL NAN—EORE ANV X — 25 E LT, TOMEEAEME L, T —% LHEE5T5
LRI T oy VvETH LTe, EOREE, @R FEZEEUTNICBIT 57 A% LR T V¥ v Vi
bOLREFIR SN, Fio, EEEEKFECHICT 2 ADEEOMEGHIR SN, ORI, SEEE
WAZOWTOED 2 NEFRIETH D, PRI RAT—HFHA A EHE 2] 2D BCEETH S (3, 4],

)’LC W2, A TNVAEDGHEIZHES L 2 BB LV 3 KHHAERZ Wt 217 - 7= 5], JEATHF%RIC
= 2 WKAEHE) (Next—to—leading order. NLO) FT® 2 {AAHIC, PRRREICHEEANY A 25T 3
ﬁijjé’ﬁﬁb\to ZORER, Fox OFLH LTc A —EED B Ol BRI JJD?L\ V= VAL RT3y % VD
ﬁ%ﬁ%ﬁ@%ﬁﬁﬁé*&%ﬁbhoé%’ ZDOTLE VR RT v Ud, A Xa /3 xL

AR LEDIE Y, SEBEHER TORIINDED, ZD X, A T NVENGEGROMEER X, Bk
@ﬁ@kﬁ%E %&T%é &%Tthﬁdg2Wﬁkb(imwﬁwﬁ@®WE¢%%@%bf
W5 DORERDERAMEEZERT 272010, HOMEEREZ AW ER DT RLETH D,

Z T, 2023 FRITHEEE S LT BT O 3 kB E) (Next-to—next-to-leading order, N’LO) £ THD=H
A FNAEDGEGRIZ K oA a v VR AT oy VO 21T 72 [6], ZORER, 744 1K+
RT 22 % VTP O NLO FHEAE L ARk T~ 7o, —T5, 7~ LRIFART 2 % biE, J-PARC T
PARRIE STy 7=« BA- Mo Wi b Oflf 2 K L, ek L0 b5 L oz, A%, PHK
A N=EZINBIRO BT NLO 3R WTMEITIZ LY | IZE R REmA TREE 72D,
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Study of AdS/CFT dictionary
and an existence condition of holographic duals

SR TE == ZIHTIR

Abstract We find a peculiar spectrum of the quasinormal modes with a large angular momentum in an
AdS black hole near its photon sphere. The AdS/CFT dictionary suggests that the appearance of such a
subsector in quantum field theory works as an existence condition of holographic gravity duals.
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Ru s 77 4 FE, LD DT AdS/CRT xfIsiX, HHEIEGRN L VKRG CER S NIZEHI DR NG
DEfHEFMTHDZ EE2TERTDH, TOEHIREIZ LOFELRWE OO, HE T OfEKIC
B DRk & TORIREILS Z & SR LT D, ZOBGHEZ BB DEGRICH L CHOEHATHZ &8 T
X, L<HonEL0EmOSELZAVWCETENZERT I ENAELRITHAY, F0
iz VT, BERNOFREIZ BT D3GR E DS ST, TNEIERET 52 & T, RO E TR
ZEBHLIIEWVWIDOTH D, TOEDIZIL, SO0 GHOMOEM., +72H AdS/CFT xthno [F
] BT HIENEETHD,

ZHVETO AAS/CFT FEEDWIRICEB W T, 520N O & i E IRk 28> 2 L id I
L L2 BT, GORFmOT =2 MO EJEGROMKESR (Y aRFEOR &, WEY., T0X A7
A ) BEEREET D HENHRONTE, UL, ®2HGAFRa ST 7 4w o0 E o0, T78b
HLENDPSEFFONE I NENI DX, TNAKE OO CTIHARRMETH S, ZhiEAe s 77 )i
HOBERIBINTEEIO D T-DICARERNTH D ERIFFC, 52 bWl R0 & DHF5EC s A
TELEHHT 20D BT, EBRENWRMERETHLETHF L LI,

HHERICFRFAOBG L LTT T v I R—VDIFENRD D, AdS/CFT FEZEIZLIUX, 7T v I FR—L
RFZE 13 RIS OGO E1-i & S 2> T b, £70, 77 v 7R — VIREZE LOGOR: 5 K IIHERAA
PREIE— K (QNM) &R D25, QM D 227 b VIT I 22 A TRIBEE R B IT D IHE D A7 ki
e B2, 20D, FOBE RO AT MUEED 5 HIZ, MR T T v 7 R —/VOFIEICK T
DRFERI T S A T 2 E R TE R, ThaE b o TR 77 4 v 7 ThDH EHETE D
ThHAH9,

Z ) LT ARY MRS Z 5| & 3729, Fx i3 Schwarzschild AdS 7' » 7 An— /L D A FAIZAFAET
HIFER EMFEN D ME OV EICE H L2[1], ZAUX QM 05 5, fAEEHENKE WD ¥ —%
HBv 42 L iaktisd 5, QW ZEHTAIICSRD 5 2 & 13— iRICREETH 2 25, KAESEMRO T T,
AR B A )R T L CTARY MV EES Z LN TE D, ZTORER, HTERIHEDO QW IZRD X H
TR IR D BN E YD Z L bino Tz
() QWM DEAF 7 A FKRTDHERT v MINTFERTE— 7 285, BIRE TS 5729,

FORNCIZRT v ¥ VHFREREN D, QM O L F—FEROE S L0 IERWEES . QW
3 AORIZRTEL, BRHFME—RNERD,
2) QWM DOZ=RLF—=PHTEROBEmIEZMZ D & BEE 72 QM ITZERAEE D 5,

UK RGO B RIS W T, AR S I L CRERMERL L. ZOREICRHET S, 29
L7EBBIT—ROGORTRICA LN O T2, BN EZFOHGRICHAE ThL EE2 6D,
ZDD, Forn ETEREZ X —) EMESZH Lo KAEEE ALY MLVOIFER, BEighte 7
T AT DEIIPORESRMEE L THEET 2D LB SN D,
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Abstract To understand quantum gravity in our universe, holographic principle in de Sitter space is one
of the important topics. Instead of usual dS/CFT correspondence by Strominger, we pursue possibilities
of realizing de Sitter holography with a timelike boundary. We discuss a few models and derive
constraints by computing “entanglement entropies”.
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AdS/CFT ®IGIC X » TRDOFH ER & Fi> Anti-de Sitter ZZRTOHR 1 7T 7 ¢ —FEITHME S,
BELENEREGOETRICL o TR T 2FENREE R o7, — T, BxDOFHICBIT & FEHE/JH
i BRT % BT, IERZER (de Sitter FFZE) CO&E T H IV HmHm A AT 2 HIIIEFICEETH D,
—oOD7 7ur—F & LT de Sitter FZEIZEWTHHER YT 7 4 —FREEZHEEST L FERD D,
Strominger {2 &5 T dS/CFT ®HSA$EME S L7203, xﬂiﬂ“é, St —27 Uy RMITI =41
—Thsb, ZOH =2 VMHIZELY, EROITFEEEEDO FIEIC iéﬁﬂﬁ%l%ﬁ LTW5,

AW TIEH T odha 777 4 —F7 & LTCEFEFEH SN TS, half de Sitter holography[1]
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Quasi-Periodic Eruptions as Multi-messenger Sources
PRN e -G s E )

Abstract We investigate the multi-messenger detectability of quasi-periodic eruptions, a newly
discovered class of nuclear X-ray transients, with future X-ray and gravitational wave observatories. We
find that the joint detections are limited unless gravitational wave detectors sensitive to lower frequencies
are developed.
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Recent X-ray observations have discovered a new class of recurrent nuclear transients known as quasi-periodic
eruptions (QPEs) [1]. These events are characterized by burst-like X-ray flares recurring on timescales of hours to
days, during which the X-ray luminosity increases by one to two orders of magnitude relative to the quiescent
level. Accumulating observational evidence indicates that QPEs preferentially occur in galaxies that experienced
tidal disruption events (TDEs) several years earlier, suggesting a physical connection between two phenomena [2].
Although the mechanism of QPEs remains uncertain, a leading explanation is that periodic X-ray bursts are
generated when a stellar-mass object orbiting a central supermassive black hole (SMBH) repeatedly collides with
an accretion disk produced by TDE debris [3].

Independently, systems hosting QPEs---comprising a stellar-mass object orbiting an SMBH---are also promising
gravitational wave (GW) sources for future space-based detectors. Stellar-mass objects inspiraling around SMBHs
are prime targets for such observatories, and if this configuration indeed underlies QPEs, then QPEs represent
natural multi-messenger sources accessible through both electromagnetic and GW observations.

In our study, we investigate the multi-messenger observability of QPEs with future X-ray and GW detectors [4].
By using a minimal flare-emission model, we quantify the prospects for joint X-ray and GW detection of QPEs
with orbital frequency in the mHz band, which is optimal for planned space-borne GW observatories such as the
LISA. Our analysis shows that X-ray observations are most effective at orbital frequencies up to roughly 1 mHz,
whereas LISA is sensitive chiefly above about 1 mHz. Since the optimal sensitivity windows overlap only
marginally, we predict at most one joint detection during LISA's nominal mission lifetime. Extending GW
sensitivity into the sub-millihertz regime (< 0.1 mHz) would raise the possibility of the joint detection by an order
of magnitude, enabling QPEs as an interesting multi-messenger target.
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Abstract Symmetric orbifold CFTs are essential for a constructive, CFT-side understanding of the
AdS3/CFT2 correspondence. In top-down realizations such as the D1-D5 and F1-NS5 systems, the dual
gauge theories are described as (deformations of) a symmetric orbifold. This talk reviews how non-
perturbative AdS excitations (AdS2 branes) and open-string excitations on them are formulated on the
symmetric orbifold CFT side, based on my original works [1][2].
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ST S PG (symmetric orbifold CFT) &%, AdS3/CFT2 xf)ix% CET > SRR FRAE+ 5 |
THWHOMETH S, FlE LT, gD top—down BIICHERL S5 AAS3/CFT2 D FEFNL, LLTF D
X 912 symmetric orbifold CFT LRI 2 &ENMBND:

- DI1-D5 %: A~ —FEEMIY symmetric orbifold CFT @ exactly marginal Z57%.
- FI1-NS5 % (72 L. Type IIB on AdS3XS3XT4 w/ k-unit NSNS flux):
o F—THEMIE symmetric orbifold CFT @ exactly marginal Z57.
o FHZk=1D& X, F—UHEMIT symmetric orbifold CFT Z® & .
F7-, FOEFITKR:
1. Seed Blig L FEIIN D 2 RIT CFT 2O EDFEET D, ZZTlEIM ET 5.
2. MZNabv—HEL, ZOT YLD CFT MONEZE 2 5.
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E— FIZRILTHRENET D E WO IR S 5. — 5T, Eikd AdS3/CFT2 128\ T, Z D X 9 7
IL symmetric orbifold CFT DA GITEM N TI o7,

AFEFTIL, symmetric orbifold CFTIZEBITS N BDOEEDERILICHOWT, [1][2]IcHKSNT
ST 5. AdS3 D AdS2 7 L— kT DL X symmetric orbifold ETlX interface &FEIEAL
% object THEAL S, interface EDJhHE & L TH721Z open twist EFHINDHHENEAIND.
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Fig. 1: schematic picture of an interface between two symmetric orbifold CFTs. Each sheet indicates one
copy of seed CFT. Red line indicates boundary in some seed theory, while remaining seed copies are glued
across the interface.
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Selected Applications of Homotopy Algebras
in Quantum Field Theory and String Field Theory

ARAmmAt gt FEBRERRR

Abstract

Homotopy algebras offer a unified algebraic language for QFT and SFT. In this talk I reformulate the
Ward-Takahashi identity within this framework: symmetry transformations and conserved currents are
encoded by multilinear maps, and the identity follows from algebraic relations of homotopy-algebraic
correlators. Quantum anomalies are characterized in the same language.
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ERERLTND,
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MWD Z LR, BRI, BT PEOmNTH LT /<) —HRE N E—RE DA T 2 72
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Wraf—BNctED 27200 L 705 Z LM EN D,
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Abstract Matter theories of subdimensional particles exhibit nontrivial geometric effects induced by a
background foliation structure. In this talk, I will explain exotic dualities between electric and magnetic
sectors, and show how the subdimensionality parameter modulates the effective metric.
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Progenitor Constraint using CNO Abundances of

Circumstellar Material in Supernova Remnants

FTHBEE A

Abstract Circumstellar Material (CSM) around supernova remnants (SNRs) is a powerful indicator of
their progenitor history. We established a new method for constraining progenitor parameters with high
resolution X-ray spectroscopy of CSM. By comparing CNO abundances in three SNRs with stellar
evolution models, we revealed their mass, rotation, and binary histories.
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Fast Radio Bursts from Magnetars:
Induced Scattering in Strongly Magnetized Pair Plasma

RKIEEZMI7E= RS

Abstract Fast radio bursts (FRBs) from magnetars face a long-standing tension. Induced scattering in
strongly magnetized electron and positron pair plasma should strongly attenuate FRBs, yet observations
suggest emission sizes comparable to magnetospheric scales. We develop a kinetic theory of induced
scattering and apply it to FRB propagation in magnetar magnetospheres.
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Fast radio bursts (FRBs) are among the brightest radio transients, with origins and central engines that remain
uncertain [1]. A breakthrough came in 2020, when FRBs were detected within the Milky Way and were linked to
X-ray bursts from a known magnetar, establishing magnetars as at least one class of FRB source [2]. Several
observations indicate characteristic emission scales comparable to the size of a magnetar magnetosphere [3].
However, such observational inferences appear to conflict with several theoretical expectations. If an FRB is
produced inside the magnetosphere, it is expected to be strongly attenuated by induced scattering on the
magnetospheric plasma, potentially preventing escape [4]. This contrast motivates a reassessment of FRB
propagation through magnetar environments.

We develop the first analytic theory of induced scattering in strongly magnetized pair plasma within a kinetic
framework [5,6]. The analysis identifies three density fluctuation modes, ordinary, neutral, and charged, and
shows that each can host induced scattering. We find that magnetization qualitatively changes the plasma
responses, allowing instabilities that are absent in unmagnetized pair plasma. We also show that a strong
background magnetic field suppresses scattering by constraining particle motion, and that in some regimes an
additional plasma microprocess, Debye screening, can suppress induced scattering much more strongly than
previously expected.

We test and extend the theory using one-dimensional Particle-in-Cell simulations of circularly polarized Alfvén
waves in magnetized pair plasma. For both the neutral and charged modes, the simulations reproduce the
analytically derived linear growth rates for several parameter choices, with agreement within a factor of about two.
They also reveal two nonlinear evolutions. In the partial scattering regime, scattering saturates at a low level after
plateau formation in the distribution function, while the incident wave is hardly attenuated. In contrast, in the full
scattering regime, the incident wave is strongly attenuated as its energy is transferred to scattered waves.

We apply the theory to FRBs propagating through magnetar magnetospheres. Typical FRB luminosities enter at
least one induced scattering mode over a wide range of plasma densities, which implies that linear growth is
unavoidable. The nonlinear evolution, however, depends mainly on the plasma density. Very dense plasmas, as
expected during magnetar X-ray bursts, favor full scattering and strong attenuation, whereas moderate densities
can allow partial scattering and escape with limited attenuation. This diversity helps reduce the tension between
theoretical attenuation estimates and observations. The framework may also be applicable to transient phenomena
in other astrophysical plasmas.
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Measurement of neutrino Neutral-Current Quasi-Elastic
interactions in the T2K experiment and application to Diffuse
Supernovae Neutrino Background searches

TRV — SRS FENG LiCheng

Abstract We performed a systematic study of Neutral Current Quasi-Elastic (NCQE) interactions using
T2K data, evaluating how nucleon-nucleus interaction modeling impacts cross-sections, event features,
and neutron multiplicity, all of which are critical to the Diffuse Supernova Neutrino Background (DSNB)
search at Super-Kamiokande. By developing a Neural Network classifier to suppress atmospheric NCQE
events and utilizing T2K for a data-driven systematic uncertainties, we demonstrate that reducing this
pivotal background enables a potential 30 detection of the DSNB.
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DSNB encodes the history of cosmic star formation. Detecting this faint flux is a major astrophysical goal but is
hindered by atmospheric neutral-current quasielastic (NCQE) backgrounds in Super-Kamiokande. This thesis uses
T2K data to characterize these interactions, constraining the background to improve DSNB sensitivity.

We report measurements of the three critical components of the NCQE background: neutron multiplicity, interaction
cross sections, and Cherenkov-ring features. First, because DSNB signals are accompanied by a single neutron
while atmospheric backgrounds often produce multiple neutron, neutron multiplicity is a key discriminator. Using
T2K data corresponding to 1.76 x 102 protons on target (POT), we measured the mean neutron multiplicity for v-
160 NCQE-like interactions to be M = 1.37 =+ 0.33 (stat.)*337 (syst.). This can be contrasted with predictions
from neutrino generators, such as NEUT with the Bertni-base cascade model for secondary interactions, of
(2.24 £ 0.01 (stat)). Using the INCL++ and BIC models instead give (1.84 + 0.01 (stat)) and (1.87 +
0.01 (stat)), which give better agreement.

Second, to determine the absolute scale of the background, we measured NCQE-like flux-averaged cross sections
using 21.42 x 10?° POT for neutrinos and 16.35 x 10%* POT for antineutrinos. The resulting flux-averaged cross
sections are

(oyncor) = (1.75 +0.15 (stat.)*333(syst.)) x 10738 cm?/oxygen,

(oyncor) = (0.97 +0.16 (stat.)*§13(syst.)) x 10738 cm?/oxygen.

Third, the Cherenkov rings features of NCQE are also crucial beacause they determins how well the atmospheric
NCQE background can be separated from DSNB signal. We evaluate the uncertainty of the DNSB event selection
at Super-Kamiokande based on these Cherenkov ring features. A Neural Network-based classifier was developed
and tested using 21.42 x10%° POT for neutrinos and 16.35 x10?° POT for antineutrinos, demonstrating a superior
efficiency over the existing cut while maintaining similar uncertainties.

Finally, these results were applied to a Super-Kamiokande sensitivity study (0.01% Gd, 552.1 days), reducing the
atmospheric NCQE background uncertainty from 71.0% to 43.4%. This suppression improves sensitivity,
potentially enabling a 30 DSNB detection by the end of operations in 2032. These constraints are directly
applicable to future searches at Super-Kamiokande and Hyper-Kamiokande.
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Abstract Density distributions and radii of nucleons are fundamental properties of nuclei. We have
performed polarized proton elastic scattering from ' 30 and Si. Cross sections and analyzing powers
were obtained from the measurement. Summary of the experiment and the current analysis will be
presented.
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Celestial Holography meets dS/CFT
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Abstract We build an explicit map between cosmological correlators in (D+1)-dimensional de Sitter space and
celestial amplitudes. Using slicing and analytic continuation from Euclidean theories, we identify Mellin-
defined celestial operators with dS/CFT extrapolate operators. This unifies celestial holography, dS/CFT, and
cosmological correlators, enabling (A)dS holography tools for asymptotically flat quantum gravity.
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Celestial holography conjectures that scattering amplitudes in (D+2)-dimensional Minkowski
spacetime can be described as correlation functions of a theory living on a D-dimensional sphere.
In particular, for a massless scalar field in (D+2) dimensions, celestial CFT operators are defined
via a Mellin transform as [1]

04(k) = J, dww*'a(wk),

where a is the annihilation operator of the massless scalar field. The operator 0, can be
interpreted as an operator that “lives” on the celestial sphere SP.

We also consider the late—time (or early-time) behavior of a bulk scalar field ¢ in de Sitter
space in the global patch, as
P~ e PNy, + e AW, (t > ),

where A =D/2 + i1 with A € R. The extrapolate operators V, and W, play an important role
in dS/CFT [2] and in the cosmological bootstrap [3]. As in the case of the celestial operators
0,, the operators V, and W, can also be regarded as living on SP.

In this talk, we derive an explicit identification between O, and the operators V, and W, based
on [4]. The strategy is as follows. We start from a massless scalar field in flat Euclidean
space RP*2. A Weyl transformation maps this theory to the cylindrical spacetime SP*! x R.

After performing a Fourier transform along the R direction, we obtain a theory on the sphere
SP*1 | We then analytically continue the theory on SP*! to a theory on dSp,; with the Euclidean
vacuum, which is equivalent to the Bunch-Davies vacuum. Under this analytic continuation, the
original theory on RP*? is mapped to a theory in Minkowski space Mp,,. In this way, we derive
a relation between correlation functions in dSp,; and those in Mp,,. By applying the celestial
holography dictionary, we show that the extrapolate operators V, and W, can be expressed as

linear combinations of the celestial operators O, and their shadow counterparts.

Moreover, in the conventional slicing-based construction of celestial holography [5], essentially only the quantity
known as the Geroch tensor tends to become manifest. As a result, it has been difficult to treat the celestial stress
tensor as an intrinsic observable of the dS theory defined via slicing. However, within the formalism developed in
this talk, we will see that the (formally) massless mode responsible for the celestial stress tensor indeed exists in
the dimensionally reduced theory, and can be defined and identified intrinsically.
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Abstract Supersymmetry (SUSY) is a promising theory in particle physics that can naturally solve
problems in the current standard model. This study targets a scenario that predicts a stau and a
mass-degenerate neutralino. Kinematic cuts are set to extract the signal effectively.
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Fig. 1. Diagrams for signal (a) and examples of main backgrounds (b-d). Each has two taus and
missing particles, but the differences in mother particle change the kinematic distributions.
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