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Abstract We consider confirming the Complexity=Volume conjecture and the contribution of boundary
in CFT to holographic complexity. We study the asymptotic Anti-de-Sitter spacetime into which the KR
brane is inserted. We derive an equation to be solved for our purpose.
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FRTHEROEELRBEL L CETENEROERN S 5, TOMBEERT L7 Fa—F Hike L
T AdS/CFT xt)is & = 7= k3 8 5 [1], AdS/CFT %It & 1% d+1 ot D ) BRGs & B ERRIC BN 5 5E 5t
(AdS 250 o> d Rt DB TS MMEAZ EELIZb D TH D, AdS/CFT IS a 425 2 & TR
OB EDEGROMERE RS TS, Lo LEUR TIXZ OXHEBIRN S &7 E ) OREARITEE LV, R
27T v 7 R— L OBRIZIET ICHE LI /e > TV A, FARF ., ADS/CFT RHOEEED—>Th
% Complexity=Volume TAENT T v 7 iR — VAR BRST D FHN 12705 & LTHER ST S,
AMETF/CTITEIE S &L B0 AdS/CFT IR BIT 5 a7 LR T ¢ LIAFEIC RS 5 %GR
WZOWTHEim L, ZOxEBf#R % Complexity=Volume (CV) FAR[2] L\ 5, CV FARIZE FiHIOET
LA T LXTT 4 CEENHERUMOBTHAEMEY, ==2— M EHG & ADS PR L 2o T

oV

GL

ERIRTHZENTED, a7 LR T 4 LITETHERERCHEAINIEERETHY, KL
DIRENDEZ TWDREEEARNREA T CTEI LI L LEROEETOREI T R LIEHD
T, WEOHMESZHETEE L THLNTWS, F7z OV PHEIZEIT 2 KFIZE RO AdS 57
OHF—FEHAERSEM L L TH 2 HBORKITE 1 OMEOmKEREE LTEHEZ NS, OV FHEOESE
TN E U CEANMNC T T v 7 R—ABEIET A, MRKEREIXT 7 v 7 A — VN ZED Z ERM5
nNTnsd, ZOMWENLE RN 7L T o BREZRNE. 7T v 7 R— LNEBIZ DN T
DIEREGDZ ENTE D, UL, OV AL ADS/CFT %t DfEE & L CLelaE L < . 2 BBy ZRGEL
DS TWRUVIRILTH D,
ANE L3S TILIATHFZE [3] Tl SV CW AT AAS 77 v 7 dh— )LI§ZE & Z DO WX 72 B fIRIETD
CV PARICEET B HF9E 21T o 72, AWIFEDETF R—2 3 & LTUIRD o0 b b, 12 CV PHEORK
FECH D, OV PO L mbNTME & U TEANMMIZT 7 v 7 R — A0 b 55 OMRAEE I+
MR~ 7= & ZATHRRNCHHIT D Z ERHHNTWVWD, ZOMWEIZOWTT L—URNHAINET T
v J IR — VRFZEIZ DWW TIRGEZ AT, 3 ISR T OREAOFHEIZOWTEHET L Z L Th 5,
FATR Bl D R TE X TWVWHIFE L Wkt & FREFERZ XL HER Lo
Thermofield Double YREETH D Z L3> T D, F7=, AdS/CFT xfIt~D ik & LT AdS/BCFT %)t
N 7 L— 2 LB HEEOBER ORI L < HHNTWD DT, MKRETEE S AT AT~
DT L—r bR OERN L I T L XV T 4 I25 25 FEICOWTHBIELND & & X
Tmo FEE. BILWEEL LT, BEOHEND OB FMEREICIRE TS 2 L2 IR L, 5%
ZORREZEMEIICTHMEE, OV THEO S B2 D MEE~ L HERTZ N,
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Abstract Effects of stellar magnetic activity, such as flares and coronal mass ejections (CMEs), on
exoplanets have recently gathered attention. We detected three stellar CME candidates with X-ray and
Ha observations and confirmed that the flare-CME scaling laws can be applied to 1035 erg class
flares, contrary to numerical simulations[1].
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HEZ LTITEORBEICBW T, B L L TEZL LN RV — NIRRT SN DB EG T
o5, TRVX—OFERUL X B DB E TOMRRWE R TOMSITINZ ., 2 v E & (Coronal
Mass Ejection; CME) & KIZHLAEHENL~DT T XA<=EHEWHITETHITHOILD, [HEZ LT & CME
I, RIAKBEDORGASCHEEENA~DEEL W OIBANDOEAINTEY, ZOEROMANZE TH
Do L AN, ZEREIEUT-BIINREE2MOEE TOT LT T, FEARWRENE N, KG7 LT
I KE DA X TH> THZDMT RN F—1E< 1032 erg THHDOIZX L, HEDOHEAIL, 2D
10 5L LD RN X—2 Rl 2 A= =T L7 | BNEBEICBASN TS, HETEE 5 A—/3—
TUTR, OME ZfE) LT HBIIRRITEZIER 1D ToBE, BHE, Mg LSRR T D
WITBLRIAE D TW R WBLRTH 5, FrIZ, 1EROBUAITIX TCME & LT+ 72 (> 1000 km/s) %
o7 7 A~mEHOKH] & TOE 25 7 V7 OZEEREHRE] BARIMLTW=, 2%, A—
IN—=T LT BRI XD RV 2 FFOEE TlE, OME [ZREEN SO X VIl S b 7203 E L
RNEWN D FHRFER I BFE L, OME OBLRIGIMKIR E LTHRWnWZ &3, B D 720052200,
RS LD IHIR N TN D D0, R TH 5,

AELFRSCTIE, (1) RS CVn BELE V1355 Orionis THEX 727 L7 D TESS & W\ VDWW Eimdsic &

A YEELHI[2]. @DRSQMEEEJM%gft%t7V7®NmmKiéXﬁﬁw\GH)MMEEV
Lac T X727 L 7 ® NICER, Swift, TESS. 7RW7/=Limsmic L 2 LR XM/ SR/ aIiie) RIS
MB1&FEE L=, £ LT, ()& (i) oBRITIE, BEORMHIEE Z KigZ@#iEd 52000 kn/s IT< OF
TR ZEZFNE., Hafi, Fe XXV He o FERMZBWTHIO THIHE L7-, (1ii) OBUAITIX. 100 km/s I
<O HaMpDOHEHRE % . . ==
15 7 L7 OB & T e
%5 B IR BLNT “Wlﬂ* 1.

ZliEI L, 0z S ‘H‘T‘#E =
LiE. KB LD bRERIE o

6.3 6é?1ergy (ke\?)'g 7.2

BHENEWERE TH - T
Blueshift

b [1]OimIZ R L. Fig.
LAZRY &9 70 CUE 28 %
—N—=T LTI TH
BT DT EEREL T
Do IHIT, ZTNHD CME
XK L7 L& CME O
FNAF—MIAFET D A |
=Y LTS ki L,
L&Y 5 EmH) 72 BLE T Fig. 1. The imaginary picture of the CME (© National Astronomical Observatory
HHZLELWLMITRST, of Japan) reported by [2] and blue-shifted H @ and Fe XXV He o spectra.
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Abstract To develop research on gamma-ray quantum optics, we conducted research on controlling of
nuclear spin of the excited state of ’Fe by applying a pulsed magnetic field. We also developed a
switching magnetic field generator with a high-speed pulse, whose rise time is approximately three
times as fast as that of previous one.
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VAR, A AT 7 —Rh BRI X DBy # e O - BRGAEER RS, ot — L2 My SRR
&N 7oy BRI O LR I E B L B ri 72 e B A IZAT O TV A [1][2]. FFIC A AN
U7 RN K DBk y R CIE, RIS L o> TR AT —FRES~10B IZHEL, I OIZIHmRESR
IRE R SR DA & O 1IN C B9~ B BREREN 72 7 L— A T — 7 OREESEROFE N TEB Y, HER O
772 E~DIGHICE EE 5T, B ERSCEFERE &V o0 BA~OSH b RS LTV B3], AHF
RTIEED X D 72 y METFMEEORIEEZ B LT, 7V ARSZ FV T Fe OEIRIEEOZ A &
BEICET B 5E 21T - T2

FEBRII KRB SPring-8 @ BL11XU TiTo7-. HERIZ L > T Fe OF it =L ¥—T
B D 14.4 keV THIEEL meV (ZHA b S Uz e 2 EHC AR 32 &, @RI EERIC X » T
L7z T _RCOENARR SN D, BEEESRICBO TR Shd e —1 > b7y SROB A~
7 MERET S &, BHHEAERZ KR LIz T2 —rRnbhbbhvd., ZoLE, —EDFN
RS TN 2 T YEEhRE RE L 2 J5 e L N LT V7= 200 ns i@ DR SV ARids 2, i ts s K% 100
ns £ COMIZ off 122D X IICERE LT, ZHC K WIRTFEAEOBEG M2 KisSE 52 &L THEAY
VERKIESE, B EIND vy BROTUREEZ 2L ST D Z L TRBAY MUZh bbb d B bz 8l
B U7z, SeIciTm s, LB, Rt & oR . ‘ .

Wi BT, i S SFe P EABE Sh 5 £ T Y @

A XU B TR A RS ® 5 2 LI, MR o o Tk g It
7R PRI CIXREECTH 203, B v 2k % ; f
WRECIASICS A IV s B LT, sEoxgA
AN IER I L7 5-h & e > TN D, Q )

BONTHE AR bV a2 B & T 5 2 &l &
0, 7OLZREIC Lo TAE URKEE L TWA 2 & D3R
iz (Fig 1), £7=, 7V ARG EOff ([T 224 I T %% Y

Counts
~
=l = B
R B

fbs®5Z LT, R AT bV RIZbZa K L2 b
ZEINT L Z LR TER. AREIOWPE TN L e
EEDOSH ER Y RN EN - T2T28, 7V AW % off 1T
LI-REECTHIEETIT-7-. L L, BERRAEELff 2L Yo 50 i Tilr:éo[ns] W B 300
7‘:\\?%?753 DIFIZIR LAY ‘/ﬂF‘/ﬁ:z)iéEL‘;, e D1 & Fig. 1. Measured time spectra of forward
ENRHEL TN, 20k, SH ERVRFOAA » Tl

DBEE BIE L TV AR A LB ORI bITo 7. R
ELT, HERDSDELEHABFEULDIED ENVEFDZA ¥
FHEEZEITH LN TE.

scattering by *’Fe in FeBOs shown as dots (a)
without pulsed magnetic field and (b) with
pulsed magnetic field turned off at 40.5 ns.
Solid lines are simulated spectra.
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Abstract For a new near detector to measure the water-neutrino interaction precisely in the Hyper-
Kamiokande experiment, we are developing a tracking detector using Water-based Liquid Scintillator
(WbLS). The result of beam test of a prototype WbLS detector and the study for improving the light yield
of the WbLS detector are reported.
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—a— MY JIEENE, FR BRI T DEERGR 2B A - WEBIR TH Y | BIEOYHEIZBIT
D R E DRSO T B 2 RIR T D8 L 720 9D, ==2— MY JIRAITIIOBE BN ASpIZ XL D
CP RIFMEDRALIL, FHEOWE & KKWEOIERFEZ T 2 A8 HiefEmicod 5 1],

INAN—T) AT 7 (HK) FEBRIE, I B R R B AR R BT O M IR SN D KRB DKT = L o3 T
Higs, HK B Has 2 AW CTHh 5, CP RAIFMEDIIZ T T sindep # 0DFE AAMELHIED 1 Sl
BTV D, HK MRHIZRIE 2027 S0 0 OBf# 2 T E LBV . BIEIXERAED 51TV, sindgp # 0D
JRE 2 RKBRIZE D 72012, SRR ZOHI, FFiC UK EBRE[F UKEEN E Lic=a— M K&
OFEBEREIC L DHENBLETH D, T D=, HK EBRTIZHAITO T2K EBRORTER I A, Bz
7RKEERI D ETE R HEs OBARREF ST\ 5,

IKAR—=RJER Y T L—& (WLS) 1X, K FmIENER %
HOWTHRIEY v F L — 2 2N LTERIETH D, KEE I
RIMBYUFL—ra lREBATELZ D, KE=
2— U JEER L Uend b R O D 7o Wi s & LT
FIRHFRETH Y | FrATEMR a0 & LTI 21D T
W5, Fex OBFET 2 WoLS #ttias (Fig 1)1, RKEHIZ X
STRELNZEBEABWLS IZXE > TH-SNTNS, 'L
WNTRAELEZYCFL— a0 kid 3 FahbmSnr-ik
REWT 7 A N2l LTI L MPPCIZ L » T &5,

ETHIDIZ WbLS *ﬁfjj%%@zszLx:S‘: 20?/1/0)/]\@?“@ Fig 1. Design of the WbLS tracking
BEFRL, BEFE—2EMNaBrEtTeoT, €0 detector for near detector of the HK
FER. ERL OB Z MR L, RMRHER L LR
BEThAZ xR L, L2LENRL, FOoREEIT
K<, TOFEETIHATERES E U CTHERRERLOTIXARWZ LB LT,

Z D=, WhLS FHHgs oMt tEDm L2 BAYE L, WbLS & KM OB #1772 572, WbLS (2o
Tl R 2 FmiEER 2R OE T 2 & T, KOEIE % 5YDIK Tz 72 E TRk v F L—Z OfEl
B 10 wthn D 20 wthE TRELTHZ LK LTz, ZTOWLS OFNEEZRAE LZEZ A, kD
HLOL Y T8WFEEDHIMAHER SN2, M OWTIE, WL 20 OEsd &2 VTN O 48 % R
L. BEEEZE L, Y Iab—2a b AHWTHHNREZFML., ZOMERbEWEM TS 85%
THY, HEORMNPH D Z LN ghotz, T2, 22— a3 Uy EHAWVT, EEO WLS BHEHROR
BORESIZBWTHRHENINBEEZRAE L7122 A, AT 1 WREWH T 7 A4 3%H7-10 9.840.2
p.e./MeV TH Y, T —LilBRIF L B L CB L2 3. T OB CEEER L2 2D,

ARFZEC L0 RS KRIEIZEI N L7 Z & C, WOLS fHER 0 iE R 2 & U CRAKIR O MERE & FF
DZELHERLE, 2L, BHEEEII S I 2L —32 g VI AEMETH Y . EBRIC I AERRKRD B
Do Flo, K-=a— MY 2 RISHIEIZ £ 2 RBhta 2 OB R 2 R RKICT 572912, WHLS O D i
B LRV TH D,
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Abstract We study the quantum error-correcting properties of the bulk reconstruction of AdS/CFT
correspondence using the Petz map. Petz map is a generalization of the quantum recovery channel, which
is available for von Neumann algebras on infinite dimensional Hilbert spaces. In addition, we tackle the
entanglement wedge reconstruction.
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B & SO P @xﬂi%& CAHHRRZT7 4, FRIT, WA Ky Z— (AdS) 22 L osket

i & F oA Eo B ERE (CFT) OXbiiZ 6 U5 AdS,/CFT khitiix, &1 /17 & EHHEGROFKE
%:E?a L7- &1 B %ﬁﬂﬁﬁ“éﬁﬁté%’:{f Tl TS, £72, AdSCFT ®hSITEFIE w2 &
k% 22 A~ DISHANE Z HAVTE D | AdS,/CRT XIS 5750 7 BRI E RV ETE/R S L LT
fiFIR CTx 5 Z &ﬁi‘ﬁl b5RTW5

2115 I/\Ti%rﬁﬁi& TEFIREOZETHY, METDHRERT b, BHLLITEELT

FIDFET D, a% LY ST EM I3 R EHRE & Dj(% 7¢ Hilbert ZERNC U EM &2 FF- T BILT 5
_&ﬁiof\*% W2 T —NEE CTHEIEARICT I FHETH D, £, VLT BERITHEST
—EMEEND =T —F ¥ R

E(pa):=trz[V(pe @ ga)VT] oy
:iﬁ“éﬁﬁz%v’w YFIVTH D EMIREII TS [1], ZHUE, AdS

2SO BEIR D B FEATH %2 CFT D ERA fEI DB FEATHINC % D B
FFr XN ThHD (Fig. 1) . A

F72. Falt AdS,/CFT ®PISIZISHMN T E 238D —D1Z von
Neumann R¥E AT REAIE OGRS S 5, (R O Bl

i35 DB & BRI 5 FEED—D T, HDH—DODRFZE

LO)@E’ A aEBZDHDOTIERL, FFZEOESHEEO EoRE %
%Zé & THOBER OB A FIRET 5, BUFHIIZ, von Neumann
RENT I AT R TIT B =FfRIC A kD Z &b i
Tk, %@E%fﬁ%&@ Dy T T THDH. AIRKIT
Hllbert 22D von Neumann %X I B 725, LoxL7an %

UOHwmEE 2D &, — I Hilbert ZEMIFEERXRILTH D . H4FEIKD von Neumann ([ EE 2 5 &
—IRENTIE TII BN 72 A Z e B TWA, 11T BdD von Neumann REDOBAE 2R E LR, BE
TR ERT D ENTE RN ENET NG, 2F0, »IL7 FHiERZ (1) DL 5 REETY %
AW T —F v VR VOESTF ¥ Ve LTEXD T EIL#E T2,

T, AR O B E, TETAVFTIESN 5OBEE%Z —# D von Neumann fRELIZIRIEZ L, S 512,
AdS,/CFT %} % von Neumann {2 A HWTE XD Z LI L - T, 2L B A E L BfE L2342
L1 L LT, BRIT, Petz BAR LIRIIN D, HEF v o RV ERELT 5 k%8 U T L7 iR %2 e
B2 LT, = Z TN Ay by VHER EFEEI D, CFT O fEII S xS 32 AdS O FR5y ik
NIEBBICHER LT & & D7 AR O ik % BRI~ T 5,

|

Fig.1: The Duality between AdS
subregions and CFT subregions
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Abstract Metastring theory is a doubled, T-duality-symmetric, phase-space-like formulation of string
theory. I derived commutation relations between modes from normal ordering and gave the spectrum in
flat background. Furthermore, I found world sheet Lorentz symmetry hidden in metastring non-locally.
© 2024 Department of Physics, Kyoto University

BfEE T, EAZETAIICHED E Lb NHIEIZ o TR, Z AU BRI C BT 5 K& 7eif
Thd, ZEwRIIZORFENOMBICEF 2T TWED, BEEOFHEZHIT 5D+ TERE
N REFETETIIND

BETHROOMBEICTY 7o —F 4512 L. L. Freidel, R. G. Leigh, D. Minic &%, WpZeo#famn
RIEHIAPTHLREHER L, 27 HFO RN ORFZEL &I ZETHEMRZFA TS (1],
%9 LT AE SN Rf22 % Modular FFZE & FESS, Modular RfZ2DE 2 5 OIFI, K22 Tldze < FHZEH
ARG L LTI, (B L EB A EICH D ZLid D, LT, BF DGR g Dby I
A L EBEW GO R EROFHEN A 5252 LIl 5, EH) EWF’% ALt DZEM EITRNC A D Z &
BT L. fExR R (Relative Locality) D& x JFIZ%8&EN EABRE LB L TCT#HT S
Hoae LToORZE, EW oMk sng 2 Lz sl2],

Modular HFZe @A:%Zji TTA)E b (Geometric Quantization) DNLIENLEEIN D, HTHIE T
fED RJ7 Tk, FMZEMIZEELHEGE 522 R Motz v VT 7T 4 v 7 ZEETHD |
BF28 X2 DY DORTEFFOT 7T VT VN ERIETH D, T DRIEZ o320k &3 HE & R R
(Polarization) & FEOY, fRARIIAHZEMICEIEn 2 525 2 & THREIND, BHFEORETIFTHOWLR
TV A IREMRZ Schrodinger f@ti & FEQY,  MizE#RR) © HEHERR] T 2 TTED,
FIL, MERRTHEHER R THRV, L LENEEMARBNORBAFIET D, 4L Modular @
WBTHY . ZORERIC ;ofmﬁéméﬁﬁ*%#wmmmﬁﬁﬁwfké

YL EICE N T O@%L BEME TR SRR Hy HZEROY T Vo T 4 v 7GR 5
25 Ko, A2 ﬁ@%’%zéﬁ'i n B ERITHEAAEND K O RikBlEmoytk s LTIRE S
7o DN A X g P (Metastrlng Theory) TH % [3], A Z5&lE, EAZEMMSFHZEMTHLZ L, A TL
REER T D Z b T-POHEDPERIZE M ORI 72 D 2 L g E ORI ZFF2, 72, f&&idsw
MEESTIHRMPEHLRAZIZILHE LT, W OO CEARINZEEM LR > Tn5 4],

72, 9 LIZSHICTRIEE SN TWARDR L, XX ZOFEMRE LI TN T e o7,

AWFFETIZ, A ZZBGERD AT SV OBRZ HIEI PG R TO A RO EFALEIT o7z, AN
e FEHTE T OO EFICDO TR EERZEDH T D, BEIITERIEFZED, KT — FMREN
W72 TR MBIR A B L, £ OREDORBLAVERK L7, Virasoro FHR G451 L CIEMBRIRAEZ 40
Hil L7z, &5 RITHFE D @H OHRD AT b amild 56D Th Tz,

o, A XTI MIRRE O Lorentz SFAEMN i LAV IZAENL TV D & STV a2, FEFIXZITHY
T D XFREDFERPT ekt & L TRV TWA Z &2 R L7e, Zaiuc kL v R m o 7 — D[ E % 8
WOZER UL L DIATH T ENIER LI, S L TEFEOZEmER U —R RBBIND Z &R0
STz, M T, 7=V EEZOEMICIE on-shell THEMFMERSH D Z LR L, TDOAERK D OPE &
HETLHZETAYENEEOKEF CHLEME O & 2R LT,
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Abstract We study perturbations of black holes with a time-dependent scalar field based on
the low-energy effective field theory (EFT) approach. We calculate tidal Love numbers as
physical observables that quantify the deviations from general relativity (GR). Our research
shows that they become nonzero in a generic non-stealth background, unlike GR.
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— AR R & SO BT RO NEEMEIE, TR OM Y IALARTTREN] L LTHbOA TS, Z
D Z L b — xR EZEB O EIER TR <, 7T v 7 A— (BH) WEIO X 5728 T) L &1
DT INNT K DRDUCIB N T — AT 2B 2 DR NEND Z Enliffand. @ERT7 T v 7R
—vatkiskOE I GW150914 DR MIOMH ([11) #%, BHIEE Om BB L WEIEENC & 55F
ROBMZE LT, OERREMO—>TH LD THREFHEBICIS W T AT EOREE LW
D ED I DTN D D7) L0 D BRI D RENREZ 2 RTS8 HFREE - TS, Bl
BRIl EEND—BASTRN OO T E BRI 2N b, BN > T— A w2 B OF
BH #ESRHROENEDOPIZIZ ED LS 1IN 1B TET 24 ENH 5. HamO =Ry
MERE L WO BN G, < OBERER IR O MEAZHE L, ZOMHAIESNTTFESNLY
HEZBIN & T 5 2 EAMFE LV, ABETIE, £O &0 elilis & LT A0 (EFT) |
DT 7 —FIZEHT 5. EFT OFAA T, *FRED HRBIB O/ 7 — 2 L BEGR O J15FH) A HE &
ZPETIE, REEOEHBHOZ A F I 7 ANEREMICHEESND.

EFT O FEL, AHTF— T o VY IVER~DONRT, —HEFFHO X 5 e EmniEzZo ¢
OEB OIS N TE T2, B A D T — BB EE 2 -8 5 = L ¢, MEEET 2FHD
EEA RN AT REIC 2 B . ITHER]ICEB W T, EFT OERYbIMEE D RiFZe~ LS Nz, =D
—WfbZm U C, FERRAREFZEICKR L CTHABGRICE S S EBEVOMHT A FIEEIZ /R Y, FRlza T b
KRR O E ISR % AW =B R ORGE~DOISHARA STV 5.

AT CTIE, EH 7R BBHIFZE L OBEAMEN S A T —BHZy 7 M2 L, A0 7= 0IEA
7e 55 & LTRSS L CRAIIB R BUNL 2 FE OB 2 B 2 7. WA D 7 —5ORRIKEEEZ®@ U T,
B[] 7 0] OD JEEAEE ZE 40 2 et 2 S PR 2 B R AOICHE AL D . = ORIFME DA E % 15 7= 3% M9 722 VB o 18 )
JBRAZ G LIC[8, Al & T, FHEOEBEION S BN RO 217572, F5:2, BHEESED A
VAINA T IEFEDE )P EEET D 8B TH HBUOFRII I I3 DI8ERE L LT, AGITxd
HEFBEAS W& Ll T D Love & 75 L7z, & 5=HF%8XSchwarzschild BHZZ N IEH A2 A T —3;
A O AT IV AFROYEGEITIX, — AR & R Love 3012 72 5 — 5 C, FHEICIEA R A
T = DOBELENEN D TH HHayward BHOEAITIE, W Love N FHEIZ /B Z L2 Lim. R
L L, BEEEAIKREEOE I % AW T-IER TV ZRROENALORBREAED 7= DITIE, A v A3 T LR
BT DAL & BT EIEOFHEICB W T, WIWEARORERD AN TEHETLINERS S Z &

DorinoTz.
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Abstract We study gravity theory on Anti de Sitter spacetime with an end-of-the-world brane and a
brane-localized scalar field as a gravity dual of boundary conformal field theory. This setup enables us to
construct various new gravity solutions with interesting phase transitions which are dual to boundary RG
flows.
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FRFHRICBIT 2 EERRECH L BT ENHROMEL R V77 4 —JRE LI T AT
TREREICT B LB SN TWD., Ar T 7 o —FEEE, d+ WKL EFEERIZdRITOET)
EEERVWHEREEMTHDL VI FRTHY, EBRIZAIS/CFTXL/L S, d + 1IKJTAnti de Sitter
(AdS)IHFZ2 (2 31T % B 1B & dik FtConformal Field Theory (CFT)D & it [ 112545 % < DORRFEN S B 5 H»
272> T 5.

AdS/CFTxHGZ PR E LT, KV ZERARNEICB T 2ENEROFR 7T 7 v 7 Wt wEET 5
RAIEEAFET D0, RFEHR S DD —DIZADS/BCFTRIG 72 5 E T /L2 5 5[2]. BCFT
(Boundary Conformal Field Theory) & [Z5E 5T & ZARIK L CERINDCFTTH Y, ZOHFEFITHIS LT
AdSK§%2|ZEnd-of-the-world (EOW) 7 L — U 2R WA Z B AL T3V 7 O—Fi &0 Br< Z & TBCFT &
AR B ENERAEKR TE S, ZOT V=3 HFIEHESE LTSLEI ZENARETH D Z
& DD AASHFZE T SRR WS EHL S 5728, AdS/BCFTHHGZ IV H N EBEWIRTHD & &
HIT, FHmRCH IR BRI £ 7203 HIRIA B OFENT 2 AdS/BCFTXHIG & -V CTIT2 5. £, 7T v
7 R — L ORI R IE DO ADS/BCFTH i 2 W2 ) TR & ek B 240 7-. —FH T, itk
D AdS/BCFT i DFEMT D2 < IFHHR RSN SN HIMOBER P FET 28I EE-TH
0, K0 ZEERBERDPFET DETIVOMITIZ LV AIS/BCFTHISSR 1 77 7 ¢ — R ER OB 2 R
bivd EHIfF S D.

Z I TARELH L TIIEE SICLHEOW T L — 1 BIZ A T —8NRTET % 54 DAAS/BCFTXHIER D
WFZER BN OV TR T 5. 2D AN 7 —FIIBCFTICBIT 28R LICHEASHIZ A D T —HEFD
HAPKF ERIREND . AA T =L ORI RS CTE 8 S AVZBCFTO B PO BRI Y, 5k
B, T=aF AR E WS T ZRRIBIRO T L — 2 2 G0 E IR OB R LD SAZEEOE I
X, AREEICRBT 2B OEREZ A[FEICT 5. FIZ, EOWT L— 1 EICA D T —RNFET D
72 % FEREIE] CRRNT 9~ 2 & BIBCRICH Y 3 2B BiiL, RIEFHEAERE4, SICEEI L 728G il 2 v
252 ENETFIERERm BN Lo means.
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Abstract In extreme spacetimes like black holes, general relativity fails, prompting a search for a
quantum gravity theory. The focus is on entanglement entropy in Hawking radiation. By dynamically
altering the region around a black hole, a replica wormhole or "island" configuration is calculated, aiding

understanding through JT gravity.
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FHOVHRLT 7 v 7 m—/L7a & ORBIRAY 2222 TIlE— AR I L, £ D X 9 22k 2 i
THFEO—DL L TCENEEFmMEMS LEETENHEROMBELRZZONS, LL, HOET
OB OV TIXE I OBEALITHII LTy, ko TEJDEFL L I1TM2Z2 B HIR -
TEZDVENDD, BHOBFILEEZDIILETENORERF NN AREEZMDVLERD D,

FOEDIZ, BTFmNeHHEICERT IR THLEEICER L, ZhARENIN L EbNL s &T
MR RIC L DM IEEZ T DG EEE 25, BERIIZIE, 77 v 7 R— 1O T —h (R —*%
VIBE) DB T A b b B —(EE) AR LT 5,

R—=F B OEEIZLL T O L S IZ L TROD, £TFig 1O LS IZHLRH—EHmTT 7 v 7 HR—
VD ITOFENH » B AT Z RS TR — i ZA, BO2OIZy T 5, ZZ THRET 7 v 7 k—L
DRT AV v, FOOMEENA, JKOOHEEABTH 5, F—=x 2 7 IIBA i L CAZ TiFE 5
LB ZTALEBOEER A —F 2 VN OEEIZ LB 25D, ZZCBIXT 7 v 7 A— VRN FET 8 TH
V. BIZxt L CRERTENODEEZGOEFmOHE TR AND, TODICBOMERE T v A7 %
BRELTHAFIINMIENER D, BEMICITREESZZ2 T, BOESD hRe o — L &S
BlLEE D,

COX IR TEEZFHET DD LTI D R v 7 80 ) FEEHWD EFig 20X 572 7Y
BT — bk —)v & XIEN DA BEND (1], ZORMOXFSIZRFICE - TIFig. 30 X 5 1I2H7=n
H 7T IR IVONANZAL BRI DHEBN D X OICRAT, ZhEaT7A4 7 Fewnd (2],

B ORI ISV TR AR — % > T I OEEZ G5 2 DI —fRICIFEE L VA3, 20T 1 T b
VENTHDHY Y XY  TATIRA LB JTEINDICOWTIREMICHAET 2 Z N TE S, JT
ENIXVBKRTDT T v I HR—NDETA Y EFETOLEUNLHELNLERTHY (3], JTEIC
LR —F 2 VA OEEOHERFIZ LV BRI DOT T v 7 R — Uk 5 H R E 52 5,

LHOBYEL LTIEVERITDT T v 7 R— KT HEHER, EELUSOBEIZE AR —F 2 7k
OB HFHBEBEORMEI TV ZW,

Fig.1 Black Hole Fig.2 Replica Wormhle Fig.3 Island
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Abstract We plan spectroscopy of cascade baryons at the J-PARC pi20 beamline. To identify K- among
unseparated beam particles, we have developed a Beam Ring Imaging Cherenkov (Beam-RICH) detector.
Results of the test experiment at ELPH and expected performance at the pi20 beamline will be reported.
© 2024 Department of Physics, Kyoto University

N F U OIECIREDMEL 7 +— 7 AN L > CHEFICE LR EIND N, 7 +—27 TV TTH|
ENDHNY A DOEHEIRIED TR L SN TORWIRIEEN S FET 5, ZOMBEEfFRT 5
HLOLELTHEA I =T ETAMEBEIN TS, RUFCHNETOZ +—27 OEMEZRAT S
WZH720 | BhEREICOWTOEMZRERPA R SN TS, By, d 7 4+ —27 LV EHEEORX W 57
F—=T " 20T TANRNY I NIFTA T 3 — I FT AT AEFICI T e —TThD, FVA
NUF 2 DORIEAREEIZ DWW TR E S 2TbNb Z & T, N A UNEOBEZH LT 52 R8T
x5 LM END,

TYPA R F 5 FEER (J-PARC E97 EBR) TIiX K B — A Z IR KEER BN L, 7 AR F o
DhEIREDEEANT M ZRIET S [2], KEBEEEICED, 2.3 GeV/& £ TOEFIEIREBOIAE
Z 5o DHEMETHEY.L, SFREOCEHEEL 0.1 MeV/& ORETIRETDHZENENTH 5.

J-PARC E97 FEBRIX 2 KK E— LT A THDH 20 BE—LT A BN TIThbhs, ANnd KE—
LDOEEEIL 5.0~8.5GeV/c Thd, LML, 120 BE—LTA L TIERNw I 7T Rensb o N
K™ @ 100 f(5FRREH VD . K -FRRIREREDR 228, BRHERIC L > T & KON AZITH) Z ENEEL 2
%, J-PARCE97 FEEETIX n & K LRRRTHMEEEL 0.03% LATIZT D Z ENEREND, AW T
TRATHER (Time-Of-Flight) $EI2 X 2 n & K OFRBINEE LV 5.0~8.5 GeV/c EEIEFEK TO ' — k7
Tk A AR LT v A A= FF = L a7 (BeamRICH) B D ERED RIS 21T - 7=,

RICH MRHZHIET = Lo a 7oA (F =L a7 M) ZHET . oo ereererers
LB TH D, tMOBMEEIZ L > THIE SN TR T OES) & & 5
RICH Mg Ic o CTHIE SR F =L a7z 0 CRiFOEE !
ZRODH L TRMNAEITO Z LN TE D, BeamRICH fRH#RDHE 6
BEORUEIZ Y 72 0 R OKRBE(LEITV, Tl ard7azRHd
Wy R B HIEZ IR Uiz, EEE L THmIc®]ELE
Beam—RICH #iHiZs DPEREREMIFABR 2 ELPH I[CBWCIHEFE— L% of
HANWTITo72, Fobrarziicks ) v 7#AIEL (Fig. 1), F=
Ly a7 AOAESEREOFEZI T T2, o= F =L a7hao
AT OFFE TE W T — VR o723, BE—27 80 Tld 2f
IR RRE T DT, B — 7 O fEReE W 20 BE— AT
A > TORFFRBIRE L LT, 2EEEfEilc sV CREFRAIEE 0.03 %
LIFT K O 96 % LLEaER L, £/, F=lbrarf e
DA IT BT — V5 DR BN X3 2 5B DT R
L7,

y [cm]

5000

—{4000

7 {3000

12000

1000

_10_\\\\ HH‘HH‘HH‘HH INNRRSIN NN NINRER AR NREE

References 43 -2-10 123 458
x [em]
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[2] M. Naruki et al., J-PARC E97 proposal (2022) the test experiment
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Abstract The high-resolution spectroscopy for Z hypernuclei will be performed in J-PARC. It is
necessary to distinguish signal kaons from huge background particles. We developed an analysis
procedure to identify the kaons by using S-2S system. We found that background particles can be reduced
to 3107, and the experiment is feasible.

© 2024 Department of Physics, Kyoto University

ARV VRAEHEIIANY A UM B RS EEYE ORIV TEEREE AR LT
WD HOD, FHZENHAMEHEZET S=-2 ROFERERIIELELEARAR L TND, £ 2 TRIBER
FIME M E% (J-PARC) 123\ CT (KT, K ) T & D RIBE BIEE A2 E A S — B OREE 5 IR
(J-PARC ET70 ZEER) 23 ¥l S AT %, J-PARC 258G 2 KRIRE K il 7 & — A 2 iV TR Zakiat &
R LoD, RMEBESMREOMR AN hr A —4 S-2S CFBIEMNE W5 Z & Tt it m o
KX =53 fERE (2 MeV) TO4 MRIEN FEBLRTRE & 72 5 [1],

(K™, K) B DA X N RTEI AR B OBGELRL 7 DB AR AR T D, FRICEERIDN B OHLEL
BIERFRTHD n" OB T2AADLETK O 300 RSN, TNOLERFEGIIN Y H—1L—
FO EH A E DAQ SHEOIK FIZENR D b, ENA R—BEDOZR VX=X T NIRIVARE—7
W& DO FRBINER B 2 AT, TNEFRRT D728, RWFIETIL K ORI TFIEDOBR%E, KO Of5IHE
NOFMEAT > Tee AT A 2 b U H—BIEICBT 28 F#R NI ES TR n=1.05-1.06 D=7 v 7L
Frlraviktis (A0, n =1.33 OKF =L a7t W) ZlAasbt, 7 —2IE%O4 7
FA UEHTTTIET = L2 a 7O BEDRLF O R E R A VW D,

2023 FFICHUG LI vy v a = 7 OF7 —ZfENTH) 6, Table. 1. Survival ratio of signal kaon and
B F1EORLA-FRBIERE 2 51l L 72 (Table. 1), 427 A i  background particles pions and protons by each
PHCBWTHEIEL 2% b U A —25R L — M3 DAQ Zh= DT method.

M5 3k/spill TH D, ZIUIXLE—2A MY A— & TOF HirE K+ n+ BT
HERD U —"TK 2k/spill, F= L a 748 AR  @msss 0975 1.52x10* <1075
THI100/spill RO BV, WLy BAREZm 2T, — AC 0.954 1.57x1072  0.992
J7.ESC08a & W\ H FHAANEAET WIS B A > v we 0.996 0.999  9.87x102

AL HESNWIZ ENA N— DT RV F—E— 7 H ZALrS
WOV al—a v EToln, EOFERERBNCNLEE -

0.926 2.39x10°¢ < 107°

5
S _ - N N ] r I i
Mg L TR RFROBERIT 107 DTS 2088 2 f <=
s [ |%&FEE:3x10¢
BB, RMHITETIEA T T4 VTS E D HRFERO %M;m%ﬁﬁhv-agl
FAFHA 3X 100 1CE THIZ D 2 L ATTRECH Y | Higfl o (RoakioU7Mev] R

ZEMRTL TS (Fig 1), BLEIZX D BI%E L7k 17 L BbNIRER
TR N EROEBN BT > THuyetEREE A L T | [j;

0.2f—

BT L ASHIB L, i 7 I |
TSRk, ENA SO XL —RED " " " " HRERAEE
BUCIIE— 2 DT 4 T 4 v P AR EEIET O LENS %5 Fig. 1. Expected statistical error on the =
TlEFELVARNL— gL LT, binding energy. The horizontal axis represents
References the survival ratio of background particles.

[1] T. Nagae et al., Proposal for the next E05 run with the S-2S spectrometer, Proposals for Nuclear and Particle
Physics Experiments at J-PARC (2018).
[2] T. Motoba, S. Sugimoto, Nuclear Physics A 835, 223-230 (2010).
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Abstract Understanding the nature of dark matter is important in both astrophysics and particle physics.
Dark photon is a candidate for dark matter. Thus far, the speed of dark photon search is limited by the
bandwidth of the spectrometer. For solving this difficulty, I developed a spectrometer with 4 GHz
bandwidth.

© 2024 Department of Physics, Kyoto University

FHOZINANX—EBEDI L, BLZ /4135~ ~F— L MENDRMOMENREDTND EE X
HBNTWNWD, ¥—I <2 —TZDOHFEPHEINTNDE DD, TRVXF—EEELRNTITEA EHE
DOLroTELT, ¥ —7 X —OERBEHIXFTHYEY:, R Y7 CEHERFETH D,

W, X —27 74 b EMHEN DRI F M ER SNTWD, FFIZ, 10-1000 peV/c* ODEEEFFOX —
7 7% AT — 7~ Z— M (DP-CDM) & LT—HDA 7 b—3a BT LR O Ok
N [1]1[2], =7 7 b ALEMES LG TER x TOTNTHAEN L, B & mp (S L7285
BN 2 T 5 E WO MWEEFFD, TD7-8, W ET T 5 TE Lo at TR kY
— 7 ERT LW ERFEDAENTH D,

INET, e REEFEWRTY =7 7+ b OEEPTOI, RROFTBT 50587 v — 7 THEEIC
10-26.5 GHz #¢ (41-110 peV/c?) TORBREZIT/I-> Cx7=[3]1[4], L., 2 bOERTIISICE
DOHABNEAT 27 F R RE [FIREAIKHIGS U T2 SRR L 0 SN2 2 GO IiiE 23 EER D PR
FHEEFIRL TV D, HEEBEHEOM LRI LD x DIEEOM DTz, X0 IREEE —
BRI TE D E RO BD, ] 1'_7-« -

ZZ T, 4 GHz ORIIEAET v R¥ A K72 LIZHETE D006 % B oh
BB Uiz, JEME £ OEEEOLOE A e — 27 OFF A £ I3
IZAF/f~10° RO THWZD, BE—2 R T& 5 X9 16 kiiz DJF
WAy fRRe 2 fef L7z, SREEIZHV N TIL RFSoC & ME(EAL 5 ADC <2 CPU,
FPGA 72 E3 1 DD F » FITF & HALTZ SoC Z AV FPGA FITHEEE L A £ 3
7= FFT B3 & > THEMLER & F24F L 7=, FFT [BIIE 03% EHT & 7= - T, Fig. 1. The new spectrometer.
16 41> FFT [l 2RI 2 2 & T4 GSPS @ ADC AN &ffaz /e < B C& 5 K H i Lz, MIEEf
ST 5 & EEBBESIER LT L E 928, FEREEFEFERE OWBIZ L 28 A E VAR, [BHEHEE R O %
FRAHIKCTE DT =% 7 7 F ¥ O L o> THEOHEMZ KB L7, ZhH6OREFO LRIZK VK
FHE Y OEEZ 7 v 7 T FPGA ~DIEEFEILIT I L, FEERITHONEEHET 5 2 L T&E T2,

S 6T, fME L7tz oW CrERER Ml BR 21T o 7o, 77, HARFRZ A L TTPEmED o A~
J MABELNTWDDEHER LIZIED, AENORESEZEZTENEZRE L., 0. 5%ATM DOIEE T
PIEME R LT, Fio, 4RFEICTE > CERi L CTTF — X BUGZ2 R T DD 0 RGE L, et oL EN
EHER LTz, I HIC, T —XBUFIT Do TR O & BAAEEH OREN S, XD EREICT v R
FALIRLTHHTECNDZLAMHER LI, ZRODORAEICEY, ZONNEFHNE—27 74 b UBRER
WCHEHTHD Z L HFEFETE T,

ZOHNEEME D ZETH =T T N UOBRROREER ERRIAEND, BlxIX, ETERBINGS
HEtZ2Z LB DT CHUELL L x DFEEA ETE AR TH D, IHIT, SHBERZFE L T
%170 - 260 GHzHFIZBWTH, BEFOERBR LY HoHTFEE BRWVEE CIRR TX D HIARTH D,

7ok, B L7200t L OFFTIRIESICRE U CRETFHATT Ch 5 (RFE2023-209086)
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Abstract The concept of symmetry, which is a powerful tool for analyzing a quantum field theory (QFT),
has been generalized and new symmetries have appeared. In this thesis, we discuss ways to construct the
generalized symmetries of famous QFTs and some applications including the restriction of
renormalization group flow.

© 2024 Department of Physics, Kyoto University

HEmAMRNT 9% 5 A T, [RIFRE] (CERT 25 Z LIFERICRUTH D, HLEFmMIZOVTONE
WAaSIEHT, IR0 ELZFRT L, ThEEBNCROONDSE1H 5, BT E
BT T DRI TH Y . EF LT OMAIEM _Ob‘fo);%%ﬁf*ﬁ'%%:ﬁfhﬁd BET L, LaL,
ZOEHERITVOTHMER 201 TiEARV, 28726, BEEmIIHERICE EN /A ERIC >N TOR
SRATH LD, Bx DB TE L2 FZNF =27 —)VIZBIT DA EBNRERATERWVIERE
WEBRHLNO ThD, ZOr—AZHTHELPNBFENFTH D, ZOX IR TH, ()
L& DEREFD T2 DORA IR FED Dd#E] Th D,

A, [H2FT0E L THIMEDIEES — b S, A TITH B TV R T B E DN iR S
NTW5D, BRAVZSAFIEIIEROARENE L WD K0 MR B DA NVI PR FOFE S L TR R
b5, Fig. 1. O X 5 ITHFMEHE F ORKRITROME R 72 EDWN L O DOBLR O—RAILD T PE L -
QNI @ S 73 ki SR 2 5 S K N SR BULP O R ARl L ¥ g

BURE 7%

/ » \\\
tekostiite | RRTIME L e | BEDED | e
T pmman
AN b RE AL
‘ TR ‘ JERTE

Fig. 1. —MALRMPRIEDBIRME, —BALD PRI Ko T, BRa 2ot EEn 2,

KL TIEL, SLOBGRIZEB T 2 — AR DOHERL & ISHIZOWTE & Tz, T mRxFRE
([ZDOWT, & 2R B OFF O UCHFRE D RFE 2k & PN S HiEZ T T Tedb & 4 RoudIE
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Abstract The gravitational form factor, especially the quantity called the D-term has recently attracted
attention as an important index for describing the internal structure of hadrons. We numerically construct
a baryon with baryon number 1 in the Sakai-Sugimoto model and obtain its energy-momentum tensor and
the D-term, which is about -2.05.
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TRIVF—EEET Y IVDOITHIEE TH 5D gravitational form factor I3/~ R OfiE %
LRI D HERIEIE L L CIFEFER, Bl boonBno bR ZHEH T %, Gravitational form
factor [T S ESERENFEL, TNENHN P U NEO TR /LF =540 A B0 Aile L 2K
LTW5, ZOHTH D-term & FFHINDWHLEIT N o U NEDIS I MICHIS LTc&TH Y | B,
A ERDBENRE VDOERNRE&ETH LT, TOMEBMHILTWRV 7 the last unknown
global property” & L CEHERFIEXNGER>TWVD, EBROSHE Ty +y->n+1° ° n+y* -
n' +y & W o T IEBPERELIEER DN B XA A R0 D D-term HIE STV D, — 5 CEEER P Tl
Skyrme BURLORS 77— VB4 &, S ESERMGAH T K0 Dtern 2FH SN, ZOMATES
ZLTCWNA [Polyakov],

N OYRETRRT HBIISESERBONRH L3, K L TITEH- AR LS X
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QCD & Ffo, —JF CEJHMIC & 5 FLik Tl d4-brane 73 black brane T /Jfi# & L Citik 41, D8 brane
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Abstract In the T2K experiment, a new neutrino detector, SuperFGD, has been constructed and put into
operation. About 56000 channels will be used for data-taking and it is important to identify and fix
problematic channels. I show the methods and results of channel checking during the assembly and
operation stages.
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Fig. 1. An example of neutrino events in SuperFGD [1].
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An algebraic approach to gravitational entropy

Center for Gravitational Physics and Quantum Information (CGPQI),
Yukawa Institute of Theoretical Physics, Kyoto University,

Kazuki Doi

Abstract We give an account of recent developments in algebraic quantum field theory and how its
techniques have been applied to study the operator algebras of black holes. We also touch on my previous
work on timelike entanglement entropy, a related concept thought to be relevant in understanding dS/CFT
holography.
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Entropies of gravitational systems have been a mystery for quite some time. Ever since Bekenstein introduced the
notion of viewing black holes as thermodynamic objects roughly fifty years ago, we have only had limited
progress in understanding what gravitational entropy of causal horizons really means and how the following
expression for the generalized entropy works and can be more or less “derived” in generality. We have

A
Sgen = E + Sout

where the first term is the entropy associated to the horizon and the second term Sou is the ordinary entropy of
matter/radiation outside the horizon. We now know that Sou: should be correctly interpreted as the entanglement
entropy, which is a measure of quantum entanglement between the horizon interior and exterior, and that the
inclusion of gravity somehow regulates the equation to be finite as the ultraviolet divergent quantum corrections
to both terms somehow cancels out. Obviously, the naive information theoretic construction of density matrices
and entanglement entropy for finite-dimensional factorizable Hilbert spaces does not work for a multitude of
reasons. Our systems of interest do not even feature factorizable Hilbert spaces, and even if they could be
factorized, the usual definition of density matrices does not naturally extend to infinite dimensions.

Algebraic quantum field theory provides us with a framework in which an alternative formulation of entropy
becomes possible (for some systems) by shifting our attention to bounded operators, i.e. von Neumann algebras,
that act on Hilbert spaces, rather than looking at spaces themselves and their states. In recent years, von Neumann
algebras of gravitational systems such as de Sitter space and black holes in asymptotically anti-de Sitter space
have been explored by the likes of Witten, Chandrasekaran, Penington, and others [1,2]. Algebraic quantum field
theory is the cornerstone for understanding how information theory should properly be developed on a spacetime.

In this thesis, we first review the mathematical tools that are relevant and necessary in understanding the current
status of algebraic quantum field theory. A particular emphasis is placed on the physical motivation of von
Neumann algebras. We then demonstrate how the developed machinery is applied to physical systems by
reviewing the works by Witten and others. Finally, we introduce our work on the timelike entanglement entropy
[3], which we believe is important in understanding de Sitter entropy from a holographic perspective.
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Abstract We propose a new gauge fixing of "dimensional reduction (DR) gauge™ and investigate its
properties using analytic arguments and SU(3) lattice QCD calculations. In the DR gauge, only
two-dimensional gluons are found to be responsible to quark confinement, and 4D QCD can be described

as an ensemble of interacting many 2D QCD-like systems.
© 2023 Department of Physics, Kyoto University
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Fig. 1: Quark potential in lattice QCD in the
DR gauge with tz-projection of Ayy= 0.
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Fig. 2. A schematic diagram of 4D QCD in the
DR gauge, of which structure is approximated
to be interacting many 2D QCD systems.
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Abstract Some X-ray spectra of accretion-powered pulsars exhibit the so-called soft X-ray excess and
low-ionized iron line, in addition to the continuum emission. The emission location of these components
is still under debate. Here we performed a systematic X-ray analysis of accretion-powered pulsars and
investigated the emission locations of these components.
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Abstract

The systematic measurement of vector meson masses is being performed in the J-PARC E16 experiment.
A data buffering system using the RAM was implemented for the bottleneck of the E16 DAQ system, the
waveform digitizer of the GEM Tracker The DAQ efficiency was found to be greatly improved by three

times.
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Abstract Utilizing the TA (Telescope Array) experiment and the TALE (Telescope Array Low energy
Extension) experiment, we investigated large-angle anisotropies of arrival directions from the “2nd knee”
to the “ankle” where the origin of cosmic rays is thought to transition from galactic to extragalactic
sources.
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Abstract We investigated the structure of 12Be using a constrained antisymmetrized molecular dynamics
method with proton constraints. We identified four states for both positive and negative parity. Aligning
six states with prior research, we obtained new insight into the internal structure of one state.
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Abstract AXEL experiment aims to search for neutrinoless double beta decay from *Xe using a xenon
gas TPC. We are developing a special readout system of ionized electrons to achieve high energy
resolution. To improve the readout system, we have evaluated the characteristics of large-area MPPC and
produced discharge-resistive structures.
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Abstract Stellar nucleosynthesis processes affect the possibility of a core-collapse supernova
explosion. We found the elemental composition of a supernova remnant G359.0-0.9 can be explained by
shell-merger processes. The stellar processes allow even super-massive stars above 20 solar masses to

explode.
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represent the solar values. The numbers correspond to the targets

as references in my thesis.
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Abstract In this thesis, we show for 5D and 4D extremal black holes in string theory that the species
bound, one of the swampland conjectures, can be verified from the Bousso bound. As a byproduct, this
implies that the species scale determines the minimal Hawking temperature of the black hole.
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Abstract While homogeneity and isotropy are fundamental principles in modern cosmology, CMB
anomalies imply a violation of these principles. To investigate deviations in isotropy within the large-
scale structure of the universe, we leverage the intrinsic shapes of galaxies. Through Fisher analysis, we
examined the precision of parameter estimation.
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Abstract We investigate the formation of compact boson stars, formed by self-gravitating scalar fields.
Focusing on adiabatic evolution, we introduce a scalar field influencing the compactness of boson stars.
We find that the adiabatic evolution of external field can lead to the growth of more compact boson stars.
© 2024 Department of Physics, Kyoto University
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Abstract MKID is a superconducting detector that has attracted much attention because of its advantages
such as simple multiplexing and fast time response. MKID sensitivity depends on fabrication procedures
and methods, and properties of the superconductor material. I fabricated MKIDs made of niobium and
tantalum and evaluated their characterization.
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Figure 1: MKID in the sample holder for the evaluation
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Abstract To determine the neutron skin thickness of 2Ca, which is important to constrain the symmetry
energy of the nuclear matter EoS, we plan to perform proton elastic scattering at RIBF. We have
developed a new telescope and a new particle identification method by pulse-shape analysis with
GAGG(Ce) calorimeter.

© 2024 Department of Physics, Kyoto University

TR R CTHAEYE DR RE 7 FE R (EoS ; Equation of State) DRI ZF DL+ FL S B OE FaE
D—2T%. EoS [FEWE Dt KAWL HLE T AR THY, P12 OREIE OB IR D
AT IVAEARTE DT HEER TR TOH L0, FHYHE S IIZB W CH R EEREEL GRS T
WD, TAYAE U IERTFRE S DURAFIA THHRIFR=RLF —IHS (o)X -6 = DOPRIZI\WTE
PLI2 BN, D EpDRIFNETH 0 IS TR LT, FFcHh it FENE CREREIN QWD LSS E
BBV TREMENRE. Yl RIEL TRET DM F AT SIS (0) KB LT2 D THD
729, EoS MF7ED B\ a—T7 E7pe s, B “EEEDOAF VIEIIS(p)D 1 IROpEAFH CThHAHMHE /3T A—
ZLEDFROVFHEE RSV TEY, T2 XM T HMERGELSERR D 2%Ph, ¥Ca DAXFVEOEHEREEITV, L
WZHIIRZ AT 5L CTET-[1]. SHICKRFELZ LT AV A IERFRE D RZ VR ER R A~ILIEL, R ER
B — A% W g E) I 1D 182Sn OG- EGEL 3 BR (Elastic Scattering of Protons with RI beams; ESPRI
FER)ZMHRTHID TRREIEET2[2]. LinL, ZROOBFEO AKR L JE130.2 fmF2EE L <, JE RSB IZBR A A3
HY, LOEWKEE TOL~DHIRAR DS TND.

ZZ T, "Ca BRI EROPERBIRLUEFHED *'Ca ORISR ORI ERE R[4 DIEFIZTENAF VR
0.4 fm)ZFF O ZEDVRIBEIL TS *2Ca ITHE A L, "2Ca OWfiiEEh 5 i LS £ R (ESPRI+ZEER) 4 #
WF RIBE TEHEL TV, LA, RIBF (2368135 PCa DB — L EE 1310 kepsbL FTHY, ¥Sn DB — LREEIC
T 1 HiBLE/NSW, 2072, ¥28n DRG1- M EELSEER (2 R HH S B IR 7o 78 L 0 Ak
ENML BN B EFETERW. ZORMBEE R 572012, GAGG(Ce)hu) A—H L Si~ A7 AR) w7 fi
BN R S IAD KN AR BT 772 BB -7 L Aa— 7 DR A D TS, ZOBHTL Aa—7 i
ANEKRFREN DL G AT L TUEI N )T T A INERSND FLAR TH D, BBk 17 A —7" 0 JLpk
AREHISERR L TR, Bl =X — O fRREAE, < 600 keVE+372UXE D) Geantd Zff~7-3 321 —
TaNll o THER ST,

TV AT—7"TlE, KR AEZESR T2, KFEIEITR SRS E SIS, JAVOHUEL A Lk
D= E T D SO = %L X —#iPHIL10 MeVA>5H100 MeVIZ K& 5. T OFEE, Bl m = Rr/LX—H
BN T, ARATRFSCAE-E & T2 06k I I AR il B R CHHZ LN TSNS, 22T, FHx
1% GAGG(Ce)fii fis D78 I I DRF R OB F-FRARAFEIZ IR B LT B 72 72b -3 L O BA R & D T
5. WA AL S TR R RE IR O 7 — 2 lfS 4 A E LT, RIRKF st 24— A 7n
e B I8V T GAGG(Ce) hrUA—HX ~D W1, B REEBREITo77-. WET —#05
GAGG(Ce) 1l A—2 D JSE ORI FEEAFIEZ R L, AT I > TR 7k Al BE72 28 & R LT, &
blz, ZOBIRE) OE BRLFHNAITV, E, = 50 MeV/ 5130 MeVOFEIRIZISUWNT, AZ2 T30k EOKEEE
T 7, B &0 CEAIEABOMNILT.
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