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Abstract We performed X-ray grating spectroscopy of Kepler's SNR, a Type Ia supernova remnant.
While previous studies suggest an asymptotic giant branch companion star, no conclusive estimate exists.
Using XMM-Newton's Reflection Grating Spectrometer, we measured the N/O ratio in circumstellar
material, providing the first constraints on the companion star's properties.
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Abstract The pair vibration is a collective excitation associated with the pair correlation in nuclei and
unravels the properties of pair condensation in nuclear matter. A new probe for the pair vibration, the
(a, ®He) reaction, was applied to *8Sn. We revealed a new candidate for the pair vibration.
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Abstract The pair vibration is a collective excitation associated with pair correlations in nuclei. To search
for pair vibrations, a multipole-decomposition analysis(MDA) was applied to '*°Sn(alpha,’He). We
revealed a new bump of the pair vibration at 4.6MeV in ''*Sn.

© 2025 Department of Physics, Kyoto University
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Abstract The magnetic spectrometer S-28S is used for the spectroscopy of & hypernulei at J-PARC. The
position and the magnetic field of the spectrometer system are basic inputs of the momentum analysis by
Runge-Kutta method. Systematic analysis suggested in this research achieved a 10-20% improvement in
momentum resolution.  © 2025 Department of Physics, Kyoto University
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Abstract I designed trigger for the A hypernuclear spectroscopy experiment scheduled for 2027 at
Jefferson Lab, USA. The grouping-trigger method has been introduced to cut background events which
are not on the optics of the spectrometer. This thesis describes outline of the experiment and the trigger
development.

© 2025 Department of Physics, Kyoto University
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Abstract The NINJA experiment aims to precisely measure neutrino-nucleus interactions using a nuclear
emulsion. This thesis focuses on the development of a new scintillation tracker for the next physics run,
including the design, the position reconstruction methods, and the performance evaluation with tracker
prototypes in the positron beam test.

© 2025 Department of Physics, Kyoto University
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L—2 5 E}Z ) , (ﬁ@z HLH & ﬂf:%ﬁ;& D {BZ E /72%7 7 £ Plastic scintillator including scatterer
SN LR SR MPPC 17 & - C, il U7kl & Fig. 1. The design of the new scintillation tracker
VAT DLV T L—rva s ERET HFig V. BELERAD O o FL—2EH L5 LT T L
—¥a Ut E LS, AL OBIEALEISENT ¥ o VE SR ENRRES LD Z L2 AN
TALEFL AT . ZHUTKY, 77 A 3—ORE 10 mm KV H1X 52T mVKEE CALE RS
ARECH Y, T¥ o FNVEEHERLITIT N T v I —ORAULAFREIZ R 5.

PR SN DNLE S REE 4.6 mm &R T 5 720120%, HEORMREE V> F L— 3 VRO RBIELNE
EThHDH, FIT, ETFHREAVZAELE I 2L —T a2k, HEE OISR TE D
RFPA L DWREE L F L—3 a DR D T2 DI il e B ELR IR E ORE 21T - 72, kI, 1
Bt v b LTEGE O E PR TIEZHNL L, BET B — o & /MU ER A W7o MEREREhic L v,
FURMEDMREL D b BV CAE RN ATRE TH D Z L 2R L. S 61T, 2 Kir-LL EASFERE
2w b LGB OV TOMNEFBRTEEZHIL, =2— ) JEy I 2b—va v E2H0T,
FURME LD & BRUVDLESFREE 1.2 mm CAEFERDAIRETCH L Z 2R LT,
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Abstract Protoplanetary disks (PPDs) are believed to dissipate within 10 Myr. However, recent
observations have detected gas in debris disks older than 10 Myr (gas-rich debris disks). We show that
gas-rich debris disks can form as remnants of PPDs with few small dusts, using one-dimensional
simulations.
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JF AR R R A (PPDs) IX—fAUICEMyr TR T2 & &2 b TE e, UL, IEFEOBHIC L > T
LOMyr A EOFIIZ BB LT H A ZRFT 27 7Y EOFERHR SN (TR Y v F7 7V 1K),
ZDHADRPFNZ DWW TUIKIARREA TH D, —DOFREMEE LT, 1ERE 2 LN TV LY RFHMmR
AR RMBENFAE L, TR T A v F T 7 VAL 72D LW ORI & 5 (GIR T AF; the
primordial-origin scenario)[1],

ZOMDZEMEZIRETT D720 AR CTIEMERE T A 2 0 LR STENVE 7 15340 O£ H O
1-10Myr) AL A2 < BUERH R 21T o 7o, F7o, BRI X 2 5 ORFREIC X 2 B E 0L £
TIAZRHAIAATE, ABFFETITRAICH A FOETE L, 8RNI K DR 3 il S 4, R Hifs
SNAHMIZER LT,

AWFFEDOFRER D Z O K 5 e AR, HRAY BT HVE & (Mio~0. 1H) . 95 WVELTRAGEME (o <<107%)
OGS, FOREEEIZEIOTIMyrz# 2 5FmafFoZ Enbhrolo (Fig. 1Z3H), BEVWIT
A — 2 HPH TR b RFAFM 2R AT = 206 DL RS D TR LI, T A T~10-10°auDFEHIZ5RAFT 5,
ZAUTREIANIETE Y THAY v F 77 VBN LS RN Z &, 72 b NS T A DZEM /A OBLAIKE
RIC—HT D, F7o, AEMRNHCOHEE
IZOWTRWHEEZITo72 L 24, Bl 1021
NTWHRLEWHTRY v F577 1) {ED
FERE —E LTz, 2o OB IR
AETINCLDHAY v F77 U FHEEAK
DEEPEZAIRT D, MZ T, AHFFEDOE
TTIR, FULEREE D S & AR
MERF STz, 7o/ L. T AREERIZL0G
[yrRREEMNZENLL T Th Y | BIEOBLHIRSF
LIEFE LAV, SAUEH R Y v FFTY 100/ —— Ourwork Nakatani et al. 2023
FARIZERNTH, HAREIC X D EESR 1 2 3 4 5
78 EMTRT HUE R DIMERF S 41D ATREMED stellar mass [Mo]

HHZ EERLTWD, LT, BMAEDE  Fig. 1. Dependence of protoplanetary disk lifetimes on stellar
WRHTAY > FF77 VO TV mass. The blue line represents our models. The thin dotted line
FEHRFET D DIZHZN T 5 AlRetEn R illustrates the one-zone models of [1].

Sz,

101 ]

lifetime [Myr]
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J-PARC MARQ 3EERD 7= D MPPC & Hi L [E]E% CIRASANE 0
ERARBRE LUV E—LT 74 /\—REMEH 25 0O EFT

e > AN N = I e =S 1] 20 DN

Abstract The charmed baryon spectroscopy will be performed in J-PARC. We plan to track beam
particles with Beam Fiber Tracker (BFT) with new front-end electronics, CIRASAME. The test
experiment was done using electronics with detectors. Gain adjustment system of MPPC was developed
to use CIRASAME in the experiment.
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A =7 LI NFeNEOAMEREL LTEZOND Y +— XL HEETHD . kT
7 F— 7 FANZE 1T 5 missing resonance BB ZfifR 5 Z L3 Hiff s g, EXiZblo TiEmsh
TWABMN, XA T 4 — 7 ODFEE T DPREN R EZBRE RIIREH LTV,
J-PARC E50 ZEBkIX, J-PARC /~ K12 EERfEFR O @R E “ KRR — LT A4 L ThHT20E— LT A
ICBWTEBINDT ¥ —2 N AR TH Y BIERIEFH O MARQ A7 ka2 —4# (Fig. 1)
W MARQ EBROND—>Th b, Fr—bRN) F 3 F v —bV +—V % 1 DB F o Th
@\30®ﬁwaj I THER SN DR A TIEON SRS A 7 4 — 7 MO AAER O S 0
IZ X DR REEDEN OEVWRHER TE DL LRI EEZLN TS, KRERTIE, n-+p->
D+ VRIS TAEKR SN T v —2a Y F o (V) OBEEASNY MvE . gmE— A L EBELD T DRI
FEE & MonEE &l E 21T\, KIEEREEEZ AW CENT 5,
FERI LR FHECRERET N T S 41, MARQ A
7 haA—=X2KROH T hL— T30 Mz 2

FELEZzONTWE, ZOL— MIXIST57= Threshold-type
&)@C/\*‘ }\ ,7 - 7&: JZ 5 }\ U 7‘]%%%\% <E L7L£ Cherenkov PID detector Ringlnmgc

. < P Cherenkov detector
VY Streaming DAQ ZER L, HMH&EDT —F  ppcTOFwal

mAHLbLZENICHIG LTz 7 ey b= REE

ﬁ){/EEJZéMTb\E) FM magnet \
MARQ A7 fa A—2DOHT, A5~
LRI OB ERET5FL—v a7y
AN—=T v I—DORFICEbDST2, 77 AN
—r T AT T AR TF L= —
PEBAARICERZ VA Y—% 3 FEOME T
BLiE 35 Z & Thi O 2B 5 M Hi#s <
Hd, YoFL—TartrEmtitanic
MPPC ZfEH L CTHY, TOFEAHMLIZIT 7
Streaming DAQ {Z%fits L7z CIRASAME & FEIZL 5
MPPC H 7 o> b= FREIEABR Sz, RAT
CIRASAME # FIVNCT 7 7 A /S— R 5w 5 — & Fig. 1. Overview image of the MARQ spectrometer
ITZ25 £ DITMPPC D7 A VRS AT A& B

J& L. J-PARC K1. 8BR B'— AT A > CTEJi SN 7=7 A 3B THI6H T CIRASAME Z i LAl & L CiE
HITDHZ LIk Lz, S5, TARNEBRTEONZT —X Z T 7 74 23—~ T v I —OMEERHM
HITH> 72,

Fiber tracker
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Abstract. The Simons Observatory seeks insights into early universe by the observation of
the cosmic microwave background. I evaluated the dilution refrigerator's cooling capacity for
the small aperture telescope for low-frequency band, improving the simplicity and efficiency
of the cooling system. Additionally, I developed a radio wave absorber for the low-frequency
band to reduce external noise.
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FH~A 7 n B EAGT (OB) OBLNE, FHEVINCET 2 5ERIEREZREET 5. 2OFTHR
B ®— FHIEE, FHYUMOSEBIERETHLA 7L —a VOB EH NI T HEE
TFELERD., AT —va I KDFMEINEOREIHYL T LB THLT VL - AH T —hDfE
WEB/BLHZ LT, WEERMTHLA v L— g U aEBHTHEOERNG & HE 5.

BIfE, Simons Observatory (S0) FEERAETH THY, T Vb« AU T —H%E 0.003 OFEE TR
WHZEEHED—DL LTWD. T/ AN T —HOREIIIKRAER 77— ORENLIETH
L/ NAROEEENHC OGNS, BIE, 3 BOEEENTRLTEY, SR V=T 1
T OARJE B ECH I (27/39 GHz) O B $i (SAT-LF) 2532 TE Th H. SO CTHE—{K & w5k 2 8L
THEREBTHY, COMB LIRF SN DMOEWNRZ ST 572 DICHUEARFRTH D, FrZ, SN H 0
rrnm ha s OB ANRE S D D AREEEGHIR BT E X, 6 OJEEEIRFEDE
WD BENTFIREL 72 D,

SO TIHRE LROEDICEEIERLREZMML TS, BHBICIIEKRELRBLEERHEZTHD
TES R A—HZHWTEY, TNE2EESEDL720(20. IKOBKIEE THEIL TWS. £72, HH W
LHDOORMKEEF N ) A XJRE 7257280, MEESHRORBTRICHEERIND L X2 EP0N%RE 1 K Hm
HENTWD. E5IZ, BAE-> THBREND A>T 2RO 7 4 X T3] Z2HI4+ 2% Tk
HENTVD. LR EE S5 FIR ORGSR O NEEI IR B INAR S 0 A1 S, ez L
TW5., ZO LT, EEENTICHEKT L /A X2 WET72OICmA AT LAEZEHL, 61244
Fe ) A REPS T T DITERRIEZ HNTWD, 2 S MG E kT 5 2 LT L VIR A X0
LB Z BB TE 5.

F9°, ABFIETIE SAT-LF THWAKBEHEIL 27 ADF b a7~ 7-. HBEIBES) % EREICHE LT
FrEflbT oL, K0T TRERN A BEE OGN AREIZ /R D, B - EHika 2 M AHR T
L. TIT, BREBHAIY AT AOFIICEE L T ANEMICEE 5 2 DD HIERERHE > 2 7 b &4
LT, SAT OBHIY AT MIFIREBHE L SNV AF 2—T 7 —F— (PIC) MOk SN 5. Kz, PTC
W L CABRNCEE 525 2 L12X 0, PTC OBHENNED X D ICTHREEROREICEEST 5 0%
HELE. FORE, 2BHVWONALTETH-7-PIC 2 1 BICHS LTHLAHEITE/Om CRER WD &
Nhnot-.

WIZSAT-LE CTHW SN D BIRBRIUADBIR 1772~ 72, ZHE TOSOTIE50 GHzLA b oD &1 Feki ki
R L7 WIUAZ FHWTE Y, SAT-LER X —57y b & 2ARJE EC R Tl 231 % % ERl-
TW7z (1], ARWFE TIARERR B SR IR & it 32 2 & Tl 2 U RN REZ FEH L. £,
T DA FIZFE D B0 ZE 2 O OB T A ORIBEIC H kL L, SAT-LFFE~D#E#IC B %
D7,

AWFZETHEY FA TG TS AT A OKGEL BPTCO B Z 1B 5T & W I RO T L7
LB ORFI N AIRE & e o 7o, BT, BRWIADBAFE ) HSAT-LFOK A K 0 KR LK/ A Xk~
DOEZERIFE L. S%OBEL LT, SAT-LFFEHEEZER L TAIFRIC X 2Rk ERMEEZREET 5.
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CMB R RIEER GroundBIRD MEREEEIRT Z14 A &
REAERICRATEAET -2 NGV AT LOKEL
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Abstract GroundBIRD is a CMB telescope which aims to measure optical depth to reionization. To
enhance its availability and performance, we implemented two upgrades: an improved data acquisition
system for the elevation monitor and an optimized telescope rotation around its optical axis. We describe
these upgrades in detail in this thesis.

© 2025 Department of Physics, Kyoto University

FH~A 7wl s AU (CMB) OIREEFR G PEDOBIRNC L > THFEH AR T HEEHGR S EE I TE
77 BAETIL OMB OREBLIHIN K E T —~ L 7->TEY, RtEELTA 7 L—ra VERe==
— FU VEBME VST REBASNTOWARWVHBEICAEL Z N TEX S SN TV,

GroundBIRD X ASA VHET 3 U 7 = BOFEE 2,400 m [TATES 5 KA E A7 — /L OB LT-
CMB ZiEfi T 5, Limfiz 1 0T 20 [ X5 EHEA X ¥ NS L > TREFE D T OREZ I L7-
BAZITY, MEAX Y BN D TREZ RRRICHEET 72012, RSO BWBEER SR
MKID % & s Hegs & UCERM L, 2023 4F 5 H DA ARBLIIZ Bt Lz, KAKE R 7r— /L TOIRF
Y EE— REBHIT 52 & T, FHEEM 258, S6il=a2— N JEEMEMFERLTZST A
— X ThANFHELZ#E e~ 0.01 CRIET S Z L2 HIET[1],

B Z T CT — 2 2 LT OBMICHLBE, RELTRMEHZT52L, T L THEORWT —
ZETETHZ ENEREIND, L, AFREOBERTOBIMIS AT L2 T 2 DORMEIRFEE D
Hofz. 1 DIXEEREMAT —FEHRV AT AREENTHLZ L. b (e
1 DRI ECORBEREN A ¥ DA BHOTND 2L Thd, A o i
LTINS 2 DOFREIC T D U & Rl b 2 TR o 72, f

M7 —2 OESFIZ FPGA R — REFEH L TWAD, DOV AT LADIE
fAEVE— NEERTITAT, REEMAZ T2 ETREEEL 22> TV e, K
LTIEAR— RO FPGA F» 712 08 Z#5# L, 0S Enb Y 7 b =7 %
o 2 & TT— X BUGVAT AOBMENEN EE R 5T, 70, [F LR ‘
DB L LEBEDMERZAT - 1otk FIEB L AT h~DA VA =L % R
587 7= (Fig. 1),

R H %R MKID 13 CMB DR EAE = & K& kD ) A4 X a7 5
M, AFy Ul ORI TEEOESEEDHZ LT, HiE
Lo K& AR EEZ LI ZENRTES, LML, BEIMENTND
ERHEEREICHIHT D KENEDL T, EoE2L>Th /A A5k -
TLEY, INTEHT—XOENELTLE S, £ T, REKETO
R AREL E S B D A ¥ v ot L TR 60 VW TWD Z &%
HOBHIFT — 206 1A S »7- (Fig. 2), ZOfERAE S &2, Ymss
ARG EE O 0 ICEEE S D Z & TRER ETOMHERELE Dk
BEMEL, IDICA EARBROBINIT — 4% 2 HWCUEE MR L=, M
2T, A%y Vil EORHEHTETOESZ &0 | mt#EToM
DM I Z/n THEIEICHEX B L, RHEROFI% Tl 5 2 & THLM
T HRKZDEED XMl T HRERE2 157, Azimuth [deg] (scan axis)

VL b2 HoodE b il %8 LT GroundBIRD 23 EFSELIMERE D [A)
FEER ST,

Fig. 1. Installation of new DAQ system.

Gnomonic view

Elevation [deg]

Fig. 2. Tilted detector alignment.
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Abstract In order to study the nature of Confinement , we analyze 2D Compact Boson theory with &
term using Modified Villain formulations. In this system, we can understand Witten effects for the
continuum theory and the lattice theory. Also, we discover that this system is interesting from the
viewpoint of Renormalization Group.
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ARG G OSIE S, 7 4+ — 7 A CIAD ZFAT 2I1TIEE ) R— VEREDSLER AR TH D,
L LHEERICeERH D L&, £/ R —/UT Witten effect IZLVGIZHHILI-EMEDH, £/ H—
NEF Tl FAFTVEEPEZDEZEZOND, ZOXIIZHEHGRICOHRH D X, HLIADOM
BIIERT D I, EBE Cardy. Rabinovici 12X 2  lattice U(1)7 — U EEE & F W72 BT )
5 ) AR— VBRI Tl (A A A VERE LR Z 5 2 EAMER SN2, 2], EHIZZ D toymodel @
FARE S OfENT A5 . Higgs #HX° Confinement FH7Z 1T T/ <, FEFITE < D Oblique Confinement AHAY
FH I, BNREMELFFOZ ERER SN, Lo L 2 O I B EBLIC E SN b O T, i
BRI BRI IS < RV Tld eV, E724E U(L) lattice 77— VHRERICBWTEE 2T/ R—LD
O 00 O A TE S Modified Villain (V) Bk FEERARRE SN2 [3], &2 TARBST
X, 6 EZ L O LIAODOMHEE 25720, U(1) lattice 7¥—TRERHIZ L D toy model & MV BT
HEEk L, & 2 CEB SN DHEEE DR i e LI \WE B 2 7o, £ 2 TAIFETIE 4 kocofEs S
HICHEL L7208 TEHEZ D 2 RITD 237 MR Y OHEEHIZ OV T,

ABFZETIZET 0 HE LD 2RI /N7 MR Y U OEGEEGEIZ OV TR, TOREE, Z0%
12 &5 Witten effect 2% dual 72 Vertex op. DIRTCIZORENADIE CTHME TE A Z E 0N booT-, IR
\ZZ DFROKE - Hima MV BCHERL U B B e O oM E 2 s IS BL T E 20 M58 L7 FRIZ Witten
effect ZH5H7-0OIZ dual 72O EZHZ 2175 & fEEEEREHEER & FIROLBRN I NDL Z &%
WMERTE -, X BT 86+ 21 T dual 72 Vertex op. @ 2 ﬁ&'ﬂ?ﬁ(@,ﬁ;ﬁ1ﬁ1§%u+ﬁ‘%'§“é L. Vertex op. &

dual 7¢ Vertex op. % &ir 4 SO COMBEICIRE CXL L 2R, BT, ZOREFAF
VIR OREDSEFEICEE Y. Wilson BITIHFER TXR2VWVEIE 7 lattice HFRTHD Z Lo
776
F7-ZDOFTIL dual 72 Vertex op. DRIV EEFET A b, AHFEDOEL SIS B HEHE W
model THDZ ENbhroT-, Bl IXEEIA

Gacos(®,)
Mz, ZOHEMETRAX—OWRICEEEL 52 508 FEar 7 hRY o Ld iz
BAELTHRE D, BERELE 2 Wt XY BN a8 FR Y OFARIC L 0 IKT 2L — it

ﬁ

2 gapped 7> gapless DR E D Z LIXEN B SN TE 720, ZOR TIRERICIZ CONRTEE 223

TA=E =TI LVEEMRRERSoTVD,

AR THEDLNTZHIEIZETTHIN, SHROEEL L CIIWESRA2E AL, Cardy,
Rabinovici M7 72 L D BN EZFFOBGR AWK T 5 Z EMTE T L7 EE 2TV
5, IBIZAEIO 2ot T MR Y OB THIARATED L T4 Kot Maxwel 1 BREGIZISH L,

SU(N) Yang-Mills BEZOM LiADICFT 2B 2R A7\ L £ 2 T\ 5, $7- dual 72 Vertex op.
R ADEHEORELS BT TH Y . S AL S LW EZ2 T
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MARQ =2E&F3 Multi-gap Resistive Plate Chamber M7= D
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Abstract We plan the MARQ experiments, a series of hadron spectroscopies, at the J-PARC pi20
beamline. MRPCs in the MARQ spectrometer will serve for particle identification. We tested various
coatings for High-Voltage electrode of MRPCs. The results of test experiments using new electrode
candidates will be reported.
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NG DOFEERIREOME L7 +— 7 AN L > CIEFICB LS BREN D2, 7 4+ — 7 FRCTH
ENDHNY A DOEHEIREED TR L SN TORWIRIEEN S FET 5, ZORMBEEfFRT 5
BRI LT 2 5OV +— VM THEZFFOLETHXA 7 +— 7 ERNEBINLTWS[1], N AW
HTOI +—27 OHBEZRATLIZHT-0 ., FIEREIZ OV TOFEMARERNPHFHFIN TV D, FRC
wLdZ =7 LVEBEEOKREW e IV x—7 % 1 DEHT v —hbNY ZL/O)JEJth% EDARENG, XA
I =7 DR ERIECTE D, Ty —2 U AU ORIIREIC O W THEDEEZITO 2 LT, N A

WESOREIEZ S NNCT D Z ENTE D LIRS D,

KRx ZeN R o opt - PRERFEBR E . Z D72 OO MARQ A2 b A —& — D)8, J-PARC
D20 BE—ALTANICEHEESNTND, Ty —L U F 2% ﬁ%%(JMEE%%ﬁ@%%@lOT
bV, B AEREKFERNCHRH L, Ty — 2N\ Ok EEA Y MLEJIET 5 [2],
RIBEEIEIC LV =2 VX — 16eV/ & F TORBhERIEZ AR - WETDHZ ENHMTH S, MARQ
ARG b\ A=A — czwr WELRI 7O, K, p D9 BIEENEN 1.7 GeV/c £ TD Y DI THFRENE
IZE VT D, EOTDITITERESRREE R D, BGTRCEEL, KmfEaE 5 Z &N T 5/
2NN TH Y | :ﬂ%@%fﬂ%%&@{rzt Multi—gap Resistive Plate Chamber (MRPC) 723FR{THERS]
PR NN VA o 3 1| o i e B AN

MRPC I I fef EERL PRI DT AT = 3 —Toh 5, K 1ITRT LIS, TR EO iRk = & E
FTHWH Ay v 7 EED, IbIMUDH T ZZ/E SN -EMICEEBLEZHINT 5 2 & TRk 23
@ﬁbt%ﬁ%%%%%%@ﬁ# BEFINEMBOBITERNETEDL L BLERFE TN RE L ) 28

RGO b, —h, BPENMET I LEFBEINDIBEMN DL AT 3 —~ L ADK F &5 &
EZLTLED, ZOROIBMICIL, 77774 hZ2EH 10-10"Q /cm* OIFLEEFORM D
bb, BHATO MRPC BAZEICIT G EMOT — 7 BMEHA S C& 72, fdEdio-o A FRH#E - 7
STz, MONEEEMNT — T O H LA LT E 2RI &é%@iﬁo#%f\axmﬁﬁémm
DOHNWERREE L 72> TW e, RIFRTIIA T ARLT 4 VLB T HIBREDFEM ZRE LT,

ﬁﬁﬁ%%“fWW%@ﬁb RN & Lo HRERE L OME A L 72D MRPC OEHERFHA
%, SPring8 IZTHE B —AZHWTITo 7z, BEOEERTMRPC & L CIEFIZEMET 2 Z & 03D
5, ﬁ%mtﬁmm4 RE[F S FRRED & & OB AS m RN EEARIZ# LT 5 Didgam L 72,

Readout Strip Induced Signal HV Electrode

Insulator
Mylar Film Glass
(gas tight)
Glue
(gas tight) Spacer

Charged Particle

Fig. 1. Design of the MRPC. The HV electrode is shown in black.
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Abstract The kick of a neutron star at a supernova explosion can cause spin-orbit misalignment in
high-mass X-ray binaries [1]. We determined which direction (prograde or retrograde) the neutron star is
spinning relative by measuring the pulse lag of the Fe Ko emission line in the X-ray binary 4U 1538-522.
© 2025 Department of Physics, Kyoto University

WISV —OBHN D, PHETENREVEAEEREELZF-TVWDHI L, BIOEAEE L AL O
M & 2R L CW AN HAL T\ D, T ORFEAA S X PET 22588 2135 TH 100 km/s OBk
BT REEZ LN TNDAN, KEkD A I = X DI RIEZER OGN H 0 R PR ERITE S h
TV, TR 2 G KE R X BHEE O 20%0F & TIEBkC L 0 Bz & AfRom & (2 90 ELL Eo$
A GEAT) NE U A ATREMEN BRI S TRV [1]. ZoThidiub oo o7 M RIESIKOBEDE
IR L CREZ KIFT 720, MEENEETH S, L, AT & T 2B HIBIT 5 2 & 13
L<, AR AEVEMOEINLHEFRBOMITE2RET 2R LH DL bOD (2], ZOEEZ FE
TEOIEITICE VAT 258 H 0 (3], E7EEROBREICH 5,

A7 TIE, HEEPAEEOEW 1 ClRREE T OEREZED Z LITTE RV, PHTENS D
N7 X e — a0, #HEOHTONFEEROREZ B L0/ VA Lz Fe Ka #6lEfL, ik
FEOBIOMEICL > TELAMBENEZELDLZ LICEB LT, 2T, NuSTAR #& . Suzaku
i 5, NICER Zim8iic L2 B A2 FF NG & X #hEE 4U 1538-522 OBLIT — ¥ OHLENAR « 73V AT
FAOY R Lo AT SIVIRMT 24T > Ty BAENLFASYE] UMb Tk, e+ 2R FRTOHLEN A T Fe Ka
BEAR DOZARIE N K& WS RE 72, Z ORI FTEREOEmCER L Fe Ka BEHROEER & L CiE
HWREDE T ANE « 2 b—2a Il VFHBETHIENTE, £72, Fe Ka BEFROTREE TN
JVANAIZ Ko THEB) L TWD 2N, 8BRS D70 2Tt LI ZED R TIEER DD )72 R & 727
FRENDH O | I OWENFIC L > TENOMARES BAR->TNWD L2 RA L, KFEFEEEES
Fe Ka SR O HETEIR & L THHET 2D RERE KIEED 2 SOBNOIREEZBETHZ LI2L D, Ei
DOEIENAHZEN A TR ANETT L CTOWDRHZOAFHARETH 5 Z L ZH DT L, BT 20T 5
KB 2%Z ENTE, ZOROYE[BIINEE X FHEEOF TIEIEV~3.7 HTH Y, HuEHAHO

FLNR TITEHT 2B I OBRO BT

e, RKBEDBLR TIZEARTH 2,
MEEREFT S BN -7 XRISM 2T
X, BVZRLF — SRR K0 8k
BERROD 7 00 7 7 A L FEARIC AN D
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Fig. 1. left: Schematic diagram of Fe K« pulse time lag. Right: Fe Ko pulse
time lag relative to the continuum and predicted curve as a function of the orbital
phase at the prograde (red) and retrograde (blue) cases.
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Abstract We investigate infrared structures of gauge theories through the asymptotic symmetry, which
gives physical local transformations in gauge theories. After providing a careful review, we examine the
action of the asymptotic symmetry on asymptotic states in theories where confinement occurs.
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BOBFHROREZIRZRBBEDO—DIL, HDTXNLF A — /L TERINHRHOKT R /LF —TOHR
HEN, THROLRIMEEZBET HZ L THD. FIZIXE TERKFICBIT DO X 5 1IC nassless
b2 5 OHERORIMEEE, & ZBEmIANTHo7E LTHIEAPIZRY 5 5. ZDZ &gl
<MBHE LTV D HENSHERR BT DR OME[LI 26 b o0 THA 9. fhich, K= x
VX =R A ORI RE O EGELIRME (2B 2 EELTH 5 soft photon theorem <2, FEMLIE DIBEIRAI% TE
6T 27— ORMNLICET 5 electromagnetic memory effect & W) BUHIATRET R 72 &8, 2
massless Fi - T D Z L ICHRT 2IEHRFIMEE DB TH L. FROBRITHENERTHEZ D,
ZH 5 soft graviton theorem[2]<° gravitational memory effect[3]& L TIALEBN TS,

WTHEIZR > T, T o soft theorem & memory effect 723 WHIT%fFRIE & BEIX L 5 5 FRPE D
Ward-Takahashi identity & ZliCTH 5 = ENRENT=[4] Fig 1.). Wr#rE & 137 — PR O R
JIFTEIRI RSB D ) BEERE THA L2WH OO Z L TH Y, HEW D K 577X —VwEM & 387
HEOYEI 72 RFRETH 5.

Memory!

.,

»
p 8
I- 2\
v (Citel + Oslel = Ojfe + O3 ]
Fig. 1. Soft theorems and memory effects are equivalent to the Ward-Takahashi identity of the asymptotic symmetry.

AELFHSCTILE T 4 oL D\ BT OWT PR 2 AR 2 M B 2 ek L, 2 o7
H AL Ward-Takahashi identity 7% soft photon theorem = electromagnetic memory effect & ZEAff
ThdHILELE2—75. RIZEFEAIFTHLRBEOHKEZ L, #HEERO 9 bEERIAICO 2545 B
FTHULFEREIZ soft gluon theorem <2 color memory effect NN A EAH LYV a—74 5. LL,
B NFe EACIADE & TV A B CIEEnmikiE L LTI A REBICITHIRS > &, 2R U
THRERFREDEBUZ S EE RN D LHITT THDH. mEIL, ZOZLEZRUKALADEZEZ T 3RITO
EFEERTZEIZE > TN, £z I UTH LIAD & #nr s Bk o BIFRIEIZ DWW THERR 3 5 [5].
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Abstract. We construct CFT states as a holographic dual to local excitations in dSs. Unlike AdSs/CFTx,
dSs/CFT: requires combining two bulk states in a CPT-invariant way. This state determines dS Green's
functions in the Euclidean vacuum, which are different from ones via Wick rotation from AdS.
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BrENJEROBEERMEEDO—2L LT, Tu&774ﬁﬁh@% R EN TS, ZhuE, ME
BORZEORETENER & ZOBER LOIRTEWGEOBEFHRNEMIC/R D) LWH) PRETHD, ki
777 ¢ JREORER 2 BARHF & LT, mmﬁm®AmmAMam@)ﬁWL®§%iﬁﬁ EED
BER Eodkoto LB (Conformal Field Theory, CFT) & OZEAMiME Td 5 AdS/CFT xfiis 2351 5 41T
Wb, F72. AdS/CFT fIGUAMT . de Sitter (dS) K% Eo & E HEEGG & CFT OB OIS LT
dS/CFT ®HEMN PRSI TUWN D 23, AdS/CFT SIS L5k <  RGROEREIZ L EF > Tnd (2],
FFIZ, dS/CFT %HitaAy AAS/CFT xt)is & RIERICFEBL SN D556 dS REZE Lo E ) BRER IS 72 CFT 139k
=B Y MWEEOZ ENFELN TV,

AdS/CFT xHitxD—fi & LT, 3%t AdS KFZE Lo B A 1 77— 0 /it 3, 2%t CFT I TIEK
WA P EIC BT 2 AREIRRE [3] kb2 Z &b TS [4], ZORERIE, MkTEWED
ERNOOENERNED L D ﬁ%%éﬂé@#?lk“?ﬁ“ﬁﬁ“uﬂb.ﬁﬁﬁk%ﬁ@ﬁm

ME—DODEZ 52T 5b, LILARRE, 2 dS/ICFT (L ORSHADOHTED X 9 ICEB S
HNIRMBHTH -T2,

ARFGE T, dS BEZEDEFO KIS FRME & CFT OXFRE 2 6t infHit 5 2 & T, 3 kot dS Bz A7
”~ﬁ®%%%t_ﬁmﬁéﬂﬁﬁcwrima%ﬁ BT D Z LIk Lz [5], ZOH T, dS
BEICHIET D CFT W72 dE= VI — FAREZ RO Z E DR LMo 72, ZOIET /LI — MET
dMETﬁE BIFLHIFE2=2 VLIRS BEFRTHEEX 6N, [5] TIEZ DI/ I — F7ikEE

ZCPT 7 =L WO I A9 = & T, dS K% LW 2 5 7 —50 RPUEIC IR 3 2 IR EE
%%Té xR Lo, ZORRBIEL, AdS RFZEDFRE R DL 2 it Hefe & 13872V | WEERY) 72 Green B4
BaEL,

Z'Kﬂkj: ji@EE!’J i %%%@ )‘C [5] ’%/)% 3/}"‘(% ds Wi@ﬂﬁ?“fa@%ﬁﬂﬁbi :;d_m
9% CFT O&EIREEMER T 2N E R L, 2 ORENYELR7: Green B A8 < Z L 295 2
EThD,
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Abstract Perturbed angular correlation measurements were performed for '''Cd in O,-ultrafine bubble
and Os-saturated water at pH 4, 7, 8, 10, and 13 to investigate the ultrafine bubble's functionality. No
explicit difference was found, while G22(¢) observed at pH 10 and 13 implies the existence of ions of
lower symmetry.
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EAE 1 pm AR ORI TdH D %I (Ultra Fine Bubble, UFB) (3%t H 2 b K SEWEMLREHN
BUICHEL TV DR E R RIL L ITR R OWEEZR D, ZRARERZ RIS 200, RES
T, KPEXE., ERREHEA RSB TISANEALTWS, TO—J7, ARNOBEE LD H/hE N &)
5. IEROKILOMIFEF LN EM TE T, UFB QIR RIIIEILH F VA THZRYY,

Fex OWFFEE CIIBIHIREE /e UFB OSBRI 72 WMEIC DWW TR TR 28R D FiE 206 i LIPSt 2 1 C
&7, TN FETH UFB WITARL S B 7= RZ2Z2ERE 125Xe OFE )4 /0 B E (PAC) 2> & UFB OWNHERIE S DI
BRAIEICRRTY L, 1@ OV THAL T % Young-Laplace DA% UFB CTIEAkGES 5 Z & SN L[],

AAFFEIL PAC 1£% UFB DL BERENER BLOME DI TEIZ A T~ 53 Th 5, PAC FEBRIZIWT
Tl < A &2 B TEEERE Mn & FALAICEED In (3K TR0 OH BB 1 & Lzd1 4o %
e 523, ZDOREIZpHIZ L - TR E < £ %, Demille &% ™Mn @ PACHIEIZ X 1 EEHREL (Go(t)
DDA A O pH K EZ KT 5 2 & 23R E L TWA2], £72 UFB REOADHENA 4
WZVEHT 2 Z & CHSRENRBLT 285 & 0 [3]. UFB 238 A L 7= Mn Ak @ PAC Il E Tl Gao(t) pH
IRIFPEIC LN BN D AIREEDR B 5

ABFFETIL pH 23 4,7,8,10,13 D Mn 2 & Te 0-UFB /KIFIEE LY Ox-fFn/KIZ oW T PAC HIE&AT
VY, G D EEREE AT - 72D THET 5,

HRTEEIR S T LA > 2w A n)ESHK 1 . . . .

T
UFB at pH7 F——

% . O-UFB(KJ 10° {E/mL)? NaxCO; /KA £ 721 3 saturated water at pH13 ——
Oo-fa 1 Na,COs KIEWIZ L » T L7z pH 2 0.8 —E .
4,7,8,10,13 OFEHZHOWT, Mn » EC HWEIZ L 5

Med o 245 keV HERLIZHOWT DY A A7 — KD 064

4counter PAC JIITEIZ LV Gut) & #5372, pH 73 4,7,8 !
(2B T Demille DO & RIEED Gao(t) (X 1:35 04 |

) BTN D, UFB OFERIC R L 72 MR 72 7% X il 2
IR ONT UFB OREL EIF 5 ELTHERD 02b ]
BEEAMETH S, —J7 pH 28 10,13 @D 0,-UFB /K

G22(t)

B F LY Op- RN OYE S Demille H D 0 ' ' L ' '

AT 72 — () LR MBI S -, 0 20 40 60 80 100 120
IF M0 ASHFEOIROSEA A AR LTS 2 , L

LAFVELTHY . In g 4o 0 pH KA BT Fig,1. The G2(d time spectra of 111Cd
BT 7o ERC 8 B TREME S B B, measured at pH 7 and 13.
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Abstract: Symmetries and their breaking are essential in physics, especially for ground and
thermal states. Recent advancements have extended this focus to general mixed states, which are
expected to demonstrate richer phase structures. We explore symmetries of mixed states within
open systems and ensembled systems in the context of holography.
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NEIL, — Mz O CTECRZOYE Y, & iz WO CTHIE A 7 — Loz 5k %
WP L C&E 7. LrL, Zhb 2 9% AT 28 TENVEROBEIIRMFRTH Y, SR
WZBT b EEN ORI LHEDO —STH D, RS, 77 v 7 R— /LOWHIFE &V o T iR 2
NGO TEFIRDEGCE 20 L 9 2RO A2 ik 425 EClE, &7ENERZE -1
BT HOMERNDDL EIND. BETEHNEROBEIZBNTRERLIONEAe 7T 7 ¢ —JFE, FFIC
AdS/CET % Tdh 5. AdS/CFT %biesiZk, (d+1)¥&oc AdS 22/ (Nvr) Fo&EHHEZRE, 20 d wkoohs
oo (N o2Y)) EodEGE (CFT) OXHEE Eik L, MR 2 FTRElIZ T 5.

Kﬂi if7~v&#é@i MW@TﬂE@iM BOWTENHEARETHS. %:,%m+
(FB5y%) DEAIRKE &LT@/ L, 7oV 7N E B CHALEIREEE L TORS

RBLW), 2 SOMEICIERT 5. %ﬁﬁfiﬁ%nﬁwﬁﬁ%m%@#%mﬁfité95 kzﬁ
HITHED, ADS/CFT RGO SURT & & 72BN IFF S LD, it,@@®ﬂﬁ/&J%ﬁoEﬁﬁ
FORKEE LT, RO EY FOBTFROT YU T NERGSIN WD, ZRETESIL, %Y
AATHIRR S AU 7= M55 1 ﬂki@%%%@ﬁﬂ@ﬁfu&ﬁLtﬁwulﬂ&&%ﬁof%tﬂﬂﬁ
TERCOFPETIE, BEHEEDO L E 2 —%2{T0) 0, 215 OB EETH O 22OV TR 5.

IR DFEmIC BN T, RFMEE ZOWAVUTEERER A > TE 2. IFE, —EOREIREDXH
P& ZDOMENNEICHBCROETHO IR CTER S, KX R L4, 5]. BAWREOXFRER
strong symmetry M U8 weak symmetry & FREND 2 B¥BERNE 2 HvD. 26 OEWE, bra Z25[] & ket
22 Z N E UK BN 72 B AR D T CORFRMED>, 405 Z RIRFIZE U TIT 5 XA
@A@TT@ﬁﬁrﬁ@@mkbfﬁﬁT%é 2D 2 BEFEDORFENZNZENEWZR DI DT
FTiEZe L, 1 FECHFA D strong—to—weak symmetry breaking & FEEIN2 2 BEFEOSTFMEDRE D
EENEX D %). f@*ﬂ”:ﬂim BT D ORFMEDA AT B R O 2 SAHBIBAER DR 2 Fyu THIB
TEAHZEITHL, BEIREED strong—to—weak symmetry breaking | :,’EHEE{EEﬁ?@ Renyi-2 correlator
& RRITI D R 7o FH BRI E DR D BN THBI SN A . AME LR LORB YK OAREE TIE, BRE
DRFIE & Z OIUZ DN T ORI OMERZ L7-1%, T b Zﬁ/ih ar7o7 “‘ﬁfi@iﬂﬁf“fﬁﬂé

HARI) 72450 [6] ZAENT 5.
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Abstract The SCRIT group aims to perform electron scattering experiments targeting short-lived
radioactive nuclei using SCRIT method. We developed a position detector for more accurate luminosity
measurement . To evaluate the performance of the position detector, electron scattering experiments were
carried out at the SCRIT facility.
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JR TR DONEREEIZ BT A SR FEERE T LV ORIICB W TR CEETH S, Fx Ty
FFFEAT D SCRIT FaRZIZIBWNT, PP L7238 LWINEERYE R 7% (SCRIT 4 Self Confining RI Ton
Target 1£[1]) ZIEH L. RERERFR &G LB FHELERZ T2 2 L2 BHE LTV 5,
SCRIT fitig% Cld, ARENDOEELKTIHAE 2 R IE T D 72 DAER M D OHIEHEH OF D EBRF OV ) T o
—ZWET D, ZD=DNI )T 4 —DHEZNIET HHER (IMon: Luminosity Monitor) ¢BH
FPMBEILIR D, IMon I XDV ) o T 4 —DOREIT, B dEFE—L = f LT —% - - ELE
T —HEREODT DO EEITAR D, LMon ITHIEEN D=V X— AR ET H v ) A—4 L&
ZE WA 2 E T AALER SN SRR SN D, MCERH S THIE L= HIEE R O 2=/ 0> 2 = L
—Vary TCHBTAZEPRHEDL VI ) VT 4 — %G5 OICEBICR D, RS TIE, HlEhiEs
MNOAERENDES - BEFRIEZHET IV ) VT 4 —F =X —HONERHESEZRZE LT, (LER
HZHE 1 X1l mm DY FL— a7 7 A 8—L WPPC M AEDLET-HD% 2y NAWT 2 kT
ZEM A TET D, B &2 O TBRZE L7 ArE R HEs O Rt 27 il 217 > 7=

FI )T 4 —F = —L L COMERERHE O 72 1T SCRIT filia% (2 T 2%Pb, ¥?Xe ZFEAIZ LT-7E
BELFERAAT o 7, ALIERR RO RFERRZEILE FHUELFER CONMEMR AR ORI ZIZFRE Th o 72,
LB SR DA BB OS5 i A2 S R 2 L—3 g U THBT A Z L Rk o220, 5
TEDHINVI )T 4 —DEEBDZENHER o7, JFHIKE L THIENES2Y LMon F T4 5 & &
(YT DEE OGN AT 72 2 L ARIOEBR TR 2 T > a UREE & Bip-oTnizZ bR
EZ b5, B LI ERESMEAZEAL WMon TV /3T 4 —ZHIET DICILE AR 5 225541 1
OWTORENLETHD, £724% LMon TRDIENI T 4 — L BELE FRIESR N HEH Sz
W)U T 4 —HHTH LI LTV )T 4 —F = —DEFENZHEND T,

Fig.1. Developed position detector(left), LMon(right)
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Abstract We used the Relativistic Hartree-Fock theory to calculate the equation of state (EOS) of
spin-polarized nuclear matter. From the calculated EOS, we defined the “spin slope parameter” in the
same way as the ordinary slope parameter, and investigated the correlation between the slope parameter
and the spin slope parameter.
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EWEORESEA (EOS) X, FHTEONTBEEOREBSCHEIEBEHEO T I 2L —a il
KEFLOELNEETEE L 22> T\ 5, FPEFEITMD THE BRI R TH D720, ik EE
IR D EOS Z i WEE CTREAT HLEN D D Z D7 DFGHANE L OFEBRAZRFZEN KL < 7 &
NT&7z, TETIE, FHETFEAERICBI S ) U7 OBHINS, B FOAE N ERE ) THE D
EL B —HI o7, AR E NS 5 Al b éﬁrwénfkwm HE T R ek
72T, AV UVIRMEZE LI-EWED EOS #REE RSN TH2ZENEEL 2> TV D,

A B AR 72 FPE TR e R ) L CL R FRE R ONL 0 B 1E, EOS SR A RO L O 742
FAIREZOBHENREINTE Y M EOJR IR G EZWE O BEOS ITHIFR % 23T 25 720 ORFZE3T
bmfwé Bl 20X, IR E e E D BEOS ZRHEfHIT A& E L TAT—T NI A=K L) 'R

FINTEY, Ag—T T X =2 L 28pp O X5 RBEWFETEOFMET A ELEOMIZIE, 58/
n@%ﬁﬁﬁ%ﬁb)é@é;kﬁ VIIHILTWAR], £Dd, Ar—"7RF A —2 OIEIZHIIRZ 0T D72 DIZHR
BEDHRMEA R U E AT D ERPITHON TN D[3,4], ALK LT, A B ARMBEME I LT
EOS EHMHBAZFFO L 5 2 BRI OB EITREINTE LT, AV VRGBS @E@S_ﬁﬁ%&ﬁ
ZEHRHEME LEFERITITEA EITHOILTVDRN,

AWFED BRJIE, A ARBEZYE O EOS LHHBEEZFFO X O RARZOBINIEZRKE L, # LR
K FEBR N D A ARIAEZYE O EOS IZHIIRZ 73T 2 FIEERET D2 L Th b, AWFIETIEL, BT A
v B HEE A BRI 2 A FEXTEERY Hatree-Fock Big 2 AV T, A VU 1RMBEWE © EOS ffﬁl‘/ﬁbfk—o
IoLE, HETEBTFOAEUNRECHEICRB LT A Y A0 T —Rii &, i 5 05w & (SR
L7eT AV RY B —RRRO 2 FEEDO A R E BE Lz, S5, AEUARMRO 22V e -8 2 %)
LTAB—TNRIA—FEERTDHOLEE[FAREOHIET, AV RBEMEICRT L TAE Y 2 —7
IRTA—=HLNWIBETEREL, A0—TNRIT A= LA A0 —T/)RT XA —% L OO Z 7=,
TA AN T e EE LT-HE. An—TRITRA—Z LAY A0 —T /T XA —% L ORIZITAD
WIBFEN RO, TA VY R_XT Z—(RfE2EE LTREIE. A An—7 T XA =2 FAu—TF /"7
A—=ZINFE AV ERFET —EDEEZIS ., &b\ﬁﬁt%ﬁﬂ%%ﬂto FL T, IO W
B O FRIIEE ICHKT 2 E W) EMENRFBIHEZ 525 Z LIk Lz, L EOfERL Y, kT2
FUREEZAT—TNNT A= LOMOMHBEZEL T, FHEFAFUEORENS T A Y AT T — RO
A AR —TIRT A—=F TR U THIBZIMZ VD AR H B0, 7T A VX7 X —RadD A e A
0= T A= T EAERES R, EW RSSO,
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Abstract In this study, [ developed a new TPC readout board for SMILE-3, featuring the clock
synchronization and the automatic recovery of ASIC latch-up to enhance TPC operation. Also, I measured
radioactive waste with ETCC at Fugen and identified the radioactive sources.
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ST LRI d5 1 2 FE AR5 R RH AR D 22 0 A1 18 INTEGRAL/SPT[1] TRUH S, @R 24
P IV EEHTEIZIRN 57 4 A7 RABRONLH03, RIZGEFEFIIAATL S, BET
EEPR DM TR 72 Z2 R O3 AR R S L BETZ8 . TER D MeV 7 >~ MR ClItF DORPR T & — &
(ZED D Z N TETREHMER T IEICRRPRE KFFLTLE 9 RIS, MeV #HTHRAES 2 KED

Ny 2 7T 9 ReRETE RV, BUROBIHRKE R CldEim

T 2720, TxlTEFRRHRE T N AT
ETCC (Electron-Tracking Compton Camera) Z BHZEL T\
%, ETCC I3k a7 M AR A CE R 2 32
ZET, T OAFHIME —EITRE L, hoisfi7eNy
77T RIRERENZ2F > T\ 5, RIIKERFZ6R 3
SMILE-3 ( Sub-MeV/MeV gamma—ray Imaging Loaded-on
balloon Experiments) Tl 1[5 X VEIMR D FEM 7022
BN ORFEWE - [R+7 7 v 7 R —/VOIFEIZE 5 7=
B, AR SMILE-2+2> 5 22/ fifeE % 2~3 5. BZhm
F % 5~10 fFm L& &, =L ¥ — /3 GE% FWHM 8~9 % at
511 keV I[ZBGET D2 ME N B D,

ABFZE TIL ETCC THEAH L CTW 2 4 A2 TPC (Time
Projection Chamber) 1#EMMEM _EZ HEE L, SMILE-3 (Z[A] )
THIEICEEHRAE LEROBRRE 21T ->7- (XM1) . B
FE LT B CHUS L2 TR ) A AR RA LT, ]
KAZ o2 h—2r 7 L5Ex 1k, B E2EE L iR T
72 TPC OF — X H#RGTE D2 L 2R Lz, BT
ATDFEMRUNNT R W HHERE TH D 7 1 v 7 [RIHIBERE & ASIC 7
v F T THBEVEIRMERE S FELE L TPC IR DEHMEZ M) -
XH7s,

F 72 ETCC & W= RIKEIT FIED ) O D 2 EGTE D
Z ERORTCC DIt R & U TR RERR B E O %=L K]
A Z LD FriERE R A S A CRURPEBESEY O
F=F— ELITo T, BREHHERE~0.1 1 Sv O
T, ~1 uSv OFRWEUR 2N R & 3 7= Rk 2 LB 2 6D Tl
FELIZE A2 DN~ BB NS LTz, EikT o=
I =AY "L (X 3) 25 FC 23 58RI O BRIR X
9Co Td 5 AlHEMEN N < (ETCC OIS ARIAMEZ R 2 LN T
X7,
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Abstract The dynamical black hole entropy has recently introduced [1], which can be defined for any
classical diffeomorphism covariant Lagrangian theory of gravity and satisfies the first and second laws of
black hole thermodynamics for arbitrary two horizon cross-sections to first order for non-stationary
perturbations from a stationary black hole background.
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7T P R—IVORS)FR I EITER ZED, 7T v 7 R— Ny b a E—IZ oW TRAICHFE &
NTWa, 77 v 7K=Ly bt —S i, 77 v 7 Rh—/LOE&E M AiE#HE J. & Q Ik L
T, R TA R OFEQ, B EZHNT, L FOEEN, B2 EFEEWHEZT L0 L LTER
b,

T6S = 6M — Q8] — ddQ.
BETIIR—FZIRETHY., 77 v 7 R—NOREENZANTEZRESND, Einstein O—AH%T
FIZRB UV TIL Bekenstein-Hawking =2 ha B —TEz Hil, A XV MR TA X OmEFBICHHIT S Z
EMBNTWD, —FH T, — OB FIFILE 2 EHEERICK L CE, Wald = e B — RTINS
ZXTHzZHND,

LNLBnG, 260y br B — 2T FTO X 9 A RN H D, Ak, = hu =Nz d
REMH L LT, BANFHEERROE) 78 B (22 e =o)X, EEOBFRIZD
WCTHNTRELDTH LN, ETHRF-or b —iX, EFT T v 7 R— N RREICIEERE 8
BEMZTBEOHER (77 4 2 X)V) B OEFEI T DB 55 —iER], B8 BN
HHOEF-RV, FNEZ A JM REM & LIEND REENRIN T, FEEHEREFZETIIR T A X
VOEEWmEmICKH L Ty hr =T A EATE R, 2FED, I b=y br B—3AR
(T 7 4 F V) B OBRICE D=y b —2bZiEim TE R0,

T4, Hollands, Wald, Zhang |2 X -» CIREIN(1], BT I v I/ R— = hr b —nRInb
OREE R LTz, ZoOxy ha B —IHMEEOMS RIFEEE 2 I E N BRICR LT, EWH T 7 v 7k
— VIFZEIZIEEH 72 BB D 1 IROEFHE2MZ 27T v 7 R—IVREZED, A X2 MR T A X OEEOW
2% LC JKM ARESERSIRD L D IZERSND,

2
Sayn = [+ (Q¢ = 1¢B).

Z 2 CralIE TR T D REEIDERD—D>THY, EIFBHOERERDERT T v 7 H—
WEFZEDAFMEZ R T F Y 75T, QeI TS 2% —4 —F ¥ —YTH Y, BIHwmD7 77
YUTVINLEEDLRETHH, T LTIOx:y bubt—id, BT T v 7 R—/VREENL D, FEER 2
FENT LT, BEO 1RTHIR (77 1 o 3X01) BROB )28 — Bl 272 L, SN 5 X v
TR RO T TR iR 273 (2], 7. XV RV —RE T, MEIICEROH D
MBS T EBEZ LN TWAEETHD, 220w T, RiFE ), T7obbIREICXT H18H)
LRI RGAETH, REENWOEBEFICL2HIEHO 2RU L THo THEATEDLZLNEFR D,

Flo, —EHERERICH L TEN T 7y 7 R— Lz e —%2&x 5L HEHO1RETTERLTO
RITA X OEFEIHHTHZENF XD,

AELRLTIIU LOBNT 7 v 7 h— Lz ha b —0WEE2 L Ea—75%, SHOEBEL LT,
W77 7 R—Lxy ba B —% 2 RICENICK L CHEA L, AS-CFT Xk & iy 25 2 &, #U)%
HIEROFEGR TEBO LY mik e BE L. WEAM L Z0IEHERN AR E WD Z L2 RET,
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Abstract In this thesis, we study the dynamics of odd-parity perturbations on a static and spherically
symmetric black hole background with timelike vector field based on the Effective Field Theory (EFT)
approach. We derive master equations of perturbations and calculate quasinormal mode frequencies for
some parameters demonstrating deviations from general relativity.
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—BARRIERITEICE L CBIEBI SN TV A BIG A2 L <tk 3%, L LEDOZLZ IEFHWVEIHIC
B3 28%Thbs, MOENHICEATIEHRT, EE7 I v 7R LVERKIZLD2ENETHD
GW150914[2] CHID CTRIHI S Te, BAWITEDH L L Zh>THY, ZThEHWHZ & T, AT
HERANZ LINBEZ D Z LN TE R o o ME N FERZ B & g3 2 Z LN TE D L9 IT7 o7z, FRIT
WA EE P BLAES LISA[S) /e & CIXE BT 2E 2 M L L, X 0 a3l 7ess fE sEik i cBI9 5 1%
WMNELND WIS TV, ZOLE, EAFRO AR ILOTNEERT L2 LiIcLy,
B ATEBICBW TGRS EDRRE LW GEER & 2o TW D DnE, BT 5 Z N TE D
TTREMENR B B, —HRFERIERICRD DB E LT, AW T —FT L Y NEIRORT T v VE 7 ER
BESNTWS, ZAbIE, FHET VY NMIMATAD T =0T MFEZEHO® 7 Z—IZH05
LT, mENICE LTI E R D TEET D, FFCX7 MR EHVD &, AEURAGETH
HTEMS, FRIOMBRIREADLZENTE, Ny T ATy a R S8 7 va v a4 5w
RMERSH D EHFEINTWD, 260X D REERA SIS, — AT O 0T A BT 212H7
O EBOERAE AW CTENEN THAELZENT 52 L L AEETH D, L LEGROBHID 7= DI2iX,
B A O A VN T, T2 BHEZEHT 51T BENTELE2x NS, AEL
TR, TER O (EFT)) OFEEAWS, EFT T, D BRI O/ 2 — 2 L 1%
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Abstract We analyze dineutron cluster correlation in ¥He based on the microscopic cluster model. We
consider not only 3-body cluster dynamics but dineutron breaking induced by the spin-orbit interaction.
Each contribution in 0,*, 0," state is discussed. We also apply this framework to '*C and '°Be.
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Abstract We have optimized a muon hardware trigger algorithm that can cope with many more
background events at the High-Luminosity LHC-ATLAS experiment. We report that we have achieved
high trigger efficiency, including low transverse momentum muons below 10 GeV.
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Fig. 1. Trigger efficiency as the function of muon transverse momentum with the ideal alignment and with a
detector mis-alignment using (a) the previous and (b) the new algorithm.
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Abstract A new recoil proton telescope array has been developed for proton elastic scattering
measurements in neutron-rich unstable nuclei. The performance of the telescope array was evaluated
using **Sc beams at 300 MeV/nucleon. In addition, the angular distribution of proton elastic scattering for
*%Caat 81° < 6, < 85° has been measured.
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72/XT A— 2 T HRFRT RV X —THS (p) 1%, T 272 & D@ ERIKOBMEI R 720, Lol
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IR REBALZENH LV, FZ T, F7-/R ESPRIMBHHERE LTT 7 B 7% o 2D K E WHT B
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Fig. 1. Excitation-energy spectrum of >*Sc(p, p)
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Abstract We searched for dark photon dark matter using a cryogenic receiver equipped with a
superconducting device, SIS mixer. We explored the mass region around 1 meV, and observed no
significant signal. The obtained upper limit on the coupling constantis y < 6.5 X 1077 at95 %
confidence level.
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Fig. 2. The constraints on the coupling
constant y between dark photon and photon.

Fig. 1. The receiver.
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Abstract The Simons Observatory aims to observe the CMB polarization precisely. Sparse wire grid
calibrator is developed to calibrate the polarization angle of the detectors. We evaluated the systematic
errors of this calibrator derived from its tilt sensor and wire sag. We confirmed that the total systematic
error is <0.1 degree.
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VETHD, ZOMELRET D7D 2 OENZREZEA L, KFRETIE. ZOERNBHEEO
FEE DM 21T - 72, BWIRNCKE UTOREDHER: S 0ERT 572012, 1 A ORICH R &
D EENT B0 LTz, Eio, BEIYA hTO 20°C 25 20°C O LWREZIZ . —EDRFE %
HEFF T 2 0T 272012, TEIRFEZ W CH I OIREEE 23 L7z, YL ED 2 SOFHliic Ly, 2
oD 5 B 1ENE ) B ORSEEN<0.04" L 2R
MREEMIZ TR Tho7, O 1HENZ OV T
VIR BIC R V=S 7o Ted BT 2 &
THTL<0.04" OREENHIFEFTE D,

IA Y =Dl b RaiZOEK L 725, 5
ITWFZE2] Tl Tz b A B ORI 2 T8 TT > T
WeTe O, IR D & &I NEGFONRALT
AMMEENDAREEN B> T2, AL TIE, VA
Y—DlcbAhiEr HE) TRl 22 E 2% L
72(Fig. 1.)e ZAUZEY  ADOFET ST, LIATE
Db EREER 50 um OFEE TD 7= O R
MWA[RE L IpoTe, 7o, FREIHEH IS D A R—
AUA Y =27V v FIZx L TlbAB&ON %
TV, e OB HRORMAR A 0.03° RIS A
LD ZEEMER L, VA A !

I FEOZRFEHEEOITMIC LY, EERROZRFE  Fig. 1. Asystem to evaluate the wire sag automatically.
RRENELRIEEE <0.17 27z LG22 L 2R L7,
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Abstract We study the broken phases of generalized symmetries using the partition function with a
background gauge field. We find the behavior of the partition function in the broken phase can be
understood in terms of the mixed anomaly between the original symmetry and the emergent solitonic
symmetry.
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PRGOS 2 T+ A BICE I L R D L U TR & D, B 213, SHRRMED B 38H9R% AL (SSB)
DN = TR Z L TEL DR GET 52 k#f%é ERNFIBNTWA[1], LaL, SSB ¢
=TT TITHNRRITE 20 & LT, MM RGE Sz bR a UL (SPT #H) & MRS 48
AR ST [2], SPT FMIFX M2 EET X 5 2 B# 2 Mz 5 L HHARMICERNICE L Z LR TXD
D, XFEE RO X O BB I E A ZRMICEREMICBN RN L D I TH D, SSB X —1 & SPT #H

EHRDZET, BaolexiPihEz oMl DX v v 7 2R OO N FIRE & 72 o T2,

@% SSB IFRRFZE DO IIFHIEIZ L » T B, SPT 1ZBESUT & OLEER Tl A E 2 - xt
MHEEE - OBER~OEA O FIC L > THROND, 2D X972 SSB & SPT Z[FEIFHIFHRDLZ LD
f%é%kbf%%&wy%ﬁﬁm JECBIEL H B (3], W — VA & O S EL RIS IS BE RO BRI D
SSB AHTCIZ

Z[A] = &(4) (1)
DEHITESDFEV, SPT FHTIE

Z[A] = Zinv[A] (2)

DX NG OHERO DEEBIZ L > TRINDZ EDRMBN TS, —OX v v 7 E R OMIE
ERAYRE~D SSB & SPT FHANME U - 7-4HIC ﬁéw\%@%ﬁ@%ﬁ#~y%ﬁ%@Am%@1_m6@
BlckoTE£REIND,

Fo, EEEOBEE N 4112 L - TRIBIZIEE Sz, 20 & 5 ik S 7= srfritk & — bt
FAPE & DD ERTIIEE LTI Z OGN o2 b DK L ThHRFEE LTEZ D Z LN TED
Lt otz, —WALKIFPEI S LTH SSB R0 SPT R EE2E X5 2 L T, 1RO TITHOH
@Wotéiéiﬁ@ A OMEEPROND LIk T,

AIELFRICTIR, — AR D 5 BRI AS R BERCS R DG AW T, s — V& 05y
%%ﬁﬁﬂ%(m@iﬁﬁééiﬁzk%%ﬁﬁﬁﬁﬁEﬁbtoit\ﬁmﬁﬁﬁ®$ﬁ®%ém
FHl-Goldstone KIF WAL X v v 7L L7200, BEHIHEOLA L IXRR D50 F W ERTEE
ZHNDH, Fexld UML) stFED SSB MO = L X —FRhEGGHICB W T =7 — V& 0kl
B & BARMCHE L, BEBCHFREDOSGE & ED X 5 7BV REN D MOV T, ORGSR, SSB
FICAPET 2 VU b BIFE & SO FMEDOIRET /~ U —IZHF BT 25 2 & T, Bt
B LEESSFRED RS DR D 5D VA TE 5 2 EAVHIA LT,
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Abstract Beam instability in SR2 because of HOM in the acceleration cavity deteriorates the
performance of the SCRIT system. To remedy this, we designed new acceleration cavity with TM020
mode and HOM damping structure and installed Landau cavity which suppress the growth of the beam
instability.
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e x OWFZE 7 )V — 7Tl SCRIT (Self-Confining RI Ion Targeting) {EE WS, T4 VAR LT
REEEA T 2EM) v 72 A ABFOWE FIC NT > 7T 5 FEEZ AV TAREER TOEBEFHEL
FERFIEZBTE L, 2022 1213 137Cs Z W 2B EELERICERS L72[1], 4B D~ ANV A F—r &
LC2HEBEKTHD 132Sn OEFHELEROEZ BIE L TWAR, ZO7OIITS L EICE v —
LERERSEDLZENROOND, BUUEOEZEFEY 7 SR2(SCRIT equipped RIKEN Storage Ring)
I E— A RLEEE WHRERH Y. ZICL > TeE—2aFm, VI /)T 4—DETF & V- -RiE
NEIZEZINTWD, Z0OE—ARZELEORIKRIIINEZER O HOM (Higher Order Mode) 73 E— AT
FoTHEEINDZETHALTD, MEEFOT v 7 7L — RKBRROHHNATND,

Z ORI TIEE — A RLEMEE IR T 2 72D DR O ERK E LU T 2 50 Fika K
L7z, — 2 HIIIEZRO HOM OFRAEZ M T 5 72DHIc, ™M020 T— RZEE— K& L, ZOHi
DOALEINZ AT LD RF WA Z BN L7285 LW ZER[2] 2 BT 5 Wo b0 TH H, £7
SUPERFISH Z H\\72 2 IRICEHR 21TV, 3RICRIAE AT 9 RO R ENRZERMICIR AR E LT, & DR,
— B VR 7 ZABRIOZER TR < 2SI 2 v — AEh 3 sk < . BT AN E AL 2D &
IRRDDOICIRIZT HZ L TR ED S Q i, Y MM UE—F U AREL DI &Ny
Moz, TDH., ZOFIRIZOWT CST Studio Suite ZFHVVZ 3RITEHE ZITV, HOM DEEDEET
RBELRAER 272 T 72 O O ZERRIZ OV THRF L7z, ZO/R, Ta—F—EEDO TRSOH 77—
L AW DOON B EFIET H7-DD FCT (Field Correction Tuner) MEAIZ L » T, fHEHIIZ LS Q
O T I A2 > HOM @ Q fEIZHED &85 & v ) BRI R B 2 F O BiR AT 25 2 LN T
X7, B DIE T UEEE AN TE — ARLZERDOKRE ZMHEIT 572012, @Rk ZERE LT
VHEUEREEANTDHENI LD THDL, £T. BATLHT X TERIZOWNWT, E— R WEZHN
TR Lo Ty v MMV E—H A Q HZRIE LT, VT, 7 F UZE~ RF Ztfa3
LI OMERR, T =T I ONTHMERE MR L, 7 o TN ZZE A~ AT DA T —iR
EAToT-, TORER, 7o X 7EFAOER E+5378 RE ORE, MAHOHEZIT) ZENTEDHI LR
RF Z A LTZBEOZEATONRT —OEME, REZENHER W E AR TE e, Flo, ¥ U%E
THDOA LA N—=NVIRIZT U H DB AOGEE T 2 ERETA 5 L 012, BBEXoA v F—%7 N &
BEL, BE—2nb T U A UZBANRZ N E I MERHIETES L2z, ZD%, FEERIZ SR2 ~
DA VA F—=)b, R=F L THEITN, Vo T ~T oA AE2REL, BHTEX5Z L 2R L,
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Abstract We are developing the Moon Moisture Targeting Observatory (MoMoTarO) for lunar water
resource exploration. We plan a demonstration experiment at the ISS on the fiscal year 2026. We
conducted proton irradiation tests using two kinds of scintillators. We estimated the background rate on
the ISS orbit using Geant4 simulations.
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NASA D7 VT X AGHEIZR & BUEKY LAY 2 RETWLHH A EBRIZEW T, EafERen 7y
k DBRELD AR e SICEEARKREI AR BT ON, ADOKEE TH D, Fxld, TS LB o~ BRoRd
FRHELXEN S L2, A s B CTOL458EBE 7 02 = 7 k@ Moon Moisture Targeting Observatory

(MoMoTar0) % M L T %, MoMoTar0 FHEITIX, A = J
BT 2 P12 D7 KEREE (X 1) &2
e LT Oy A = 2%, 1.0~1.5 U (Unit : 10
X10X10 cm®) A ADF 2—TH v A XD
BTITH ZEHBEELTCVS,

Z L CHIE CTOERIZHERIT T, 2026 4FE |
MoMoTar0 % [EEFH A7 — 3 a > (ISS) OURFEIz 2%
B, FHEEEITHY 2 EBRE LT,

ez ix, MoMoTar0 (ZHE# T ED Li WML Z
AF o FL—4 (E]-270) & GAGG (Ce) > F
L— DO FEEOY o F L —ZIT, 200 MeV D+ %
0.1, 1, 10 krad BHT 2R ATV, SRS HRRMHE % 38
Nz, FNENISS #E ETo 0.1, 1, 10 FFE5 D&
WY T2, LEOBWDITRK TS 206ETHY , =
FNX—REEDIK FITHRRKTEH 60~T0%FfEE TH 5
EWVWIHIRER AT, AT, BRI L0 & U 5
PRSI AR Z . EJ-270 TiX Be 72 & 3 FE¥H. GAGG TIX *°Gd 72 & 12 F¥EAFE L7z, EJ-270 D51 FREHER
BRITEATIRZEIC I3 < . BagLZ | BTN 27 7T 70 RL— MRITEDOKMEIZRED Z L 2 WD TORET,
F 72, GAGG OIS 1-HRSER O JeATHFZE [2] Tl » TW e WEFMR Y % /€ LT,

X 51T, fEms{k L 7= MoMoTar0 EF /LIZk LC, ISSEuE ETONRy 7 7T vy REiEL2ET L
Tefix DR 1%, FREFERTR (SAA) & ZRLSNC T TR T 5 Geantd I 2 b— 3 V& To
Tre 2N 7 7T 07 Kl— M, SAA TiX GAGG MHNLIAFE S 72V £ 55 counts/s/cm’, #¥dH 5 EJ-270
DI 8.8 counts/s/cm’® & 72> 72, SAA LIS CILIERITFH AR SE DG 23 KEAITH Y . GAGG 3K
6.5 counts/s/cm®, EJ-270 O3] 2. 7 counts/s/cm® & 72 o777, X512, SAA BT U= S EL
KO L Db Ny 7 7T 0 RO A7 b L— M, GAGG 2349 0. 75 counts/s/cm®, EJ-270 @
SEIHK) 0. 11 counts/s/cm’® & 72577, MoMoTarO ATl SAA THJ 5500 counts/s. SAA LIALTHJ 1200
counts/s. KAt N> 7 7 0 RIXKI 73 counts/s & HfED Bz, ISS Mo bE~DF7 L A MU &
LR 1800 word ERHENTWNDHT2,. 7 L A R Uy NOBRFRUEDASRIOR R TREINT, 2,
YA U AT —=FEFETHEEDO Ny 7 7570 B, BUNATREMED BAEL VI KE L FEH5T 5,

Figure 1. Schematic diagram of lunar water
exploration by MoMoTarO [3]. The MoMoTarO
detects thermal/epi-thermal neutrons from water

under the lunar surface.
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Abstract This study investigates quark-hadron continuity by gauging U(1) baryon symmetry, revealing a
shared Z,-TQFT structure in CFL and hadronic phases. Furthermore, the transition in mutual statistics
between Wilson loops and vortices highlights a nontrivial phenomenon linked to screening dynamics and
guantum phase transitions in these systems.
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RN ) & Feah 9 B B0 )5 (QCD) OMVEFIZRB W T, HomBENEKIED 7 +— 7 WE T h 7
—BRERENEB L TV D EEXOLNTND, 74 —7 OFF>ABEICG L TR 28OS 7 —
GEHMEMNEEL, BT v S Aoy, ARLUVRAD 3 T —NR—=0 3 — I 2EZLH L,
Color-Flavor-Locking (CFL) 8 & XIX 5 7 —H{EEMHENFEHR T H, —FH T, REEDO N 401X
&%ﬁﬁ%ﬁmﬁofméo_@;oﬁ#% EAE D BE ER L LB — I WA~ s L
WAL THEW PR D, ZOTHRITT +—7 - ~NFu gt s Lidh, & -8iEifE & CFL #7

TIERBHEDREN ST AE L TH Y | Landau ORFHEIC X DO BEOBEN D B 26 OFITERIC
DMV H B, TOTAUL CFL MIZHFAET 2 B ROHBLUIHEY, BT ELTHEEIND L)1k
7oo MEXPSEE OB TH TIXHHEOHN Z D7 W H b LT, & THHER L L THAKI S5
BNRHY, TOLEINLDOHMOET RN —HHEGRITR 2D bR r b 7280 (TQFT) Thiik
b,

T x—7 R I BT, CEL D& Y @ Aharonov-Bohm (AB) i AH2Y 1/3 CTH %&b
INTWNDLZ LD, N U AEEOEVHTER S, BT RIEE L R~ alRtEsRE S [1],
UL 6, CFL #IC k1T D a1k L7z AB MiAIZ ETFHERR & L CXBI S b IEA 7 TQFT %
IRETRNEND ZERVDbILTWA (2], DX D 7eIEABZ TQFT 1, XIFEzE —fb L& Th D
EURHRE & VT, Z D %%%@ﬁ%%#bfm/ﬁw&ﬁ TARHOZ L TR TED, 74—
ZARIAN N =8 X i Ltk R A FONEFO 7 m— L7 U(D) N Y F o st BPEDS B3RS TV D,
Zhiz i@ﬁf<6$%ﬂ~»bxb VIRV (NG R Y V) DORBETIN MR U H L TIHR LR
2NV OBEEIZIER B2 TQFT 1272 5720,

AR TIEZ DiFmrErBEIE, V) ANY A% EE 75—k 3752 & T, @B hARa Uiz
FFOBE O X —AEROR DTN Z MG Lz, £ OREH CFL Ml KO F e U HHOR= 1k v
F—HHERIIELLDEAED 4,-TQFT TR TX 5 Z & &/n Lz, CFL #HOBE B ML 1/3 IC& 1k
L7 AB AR & 0 FBAMTIE Z,-TQRFT 1272 % & b =23, EBIZII AN R U HOFR U X 512 Z,-TQFT & 72
AZ R L, UV F = LT BICBW TS 7 +—7 - ~NFNua rdEeEtix &/ E L CT
LIDTHTHAEZ EDNbhotz, £-EEL T, NFa  ABIZBIF 5 Wilson loop & iBOFE A HEEHE
B, AT V== AT I 7 AOYVEZIZLVIEBARIELI BN ERT ZEE2RA L, ZOBLG
XL 7 fBERRE Tlid 7 < . Wilson loop DAY U —=U TIZHET HWE D level crossing IZL 5 H D
EEREND,

TV OFERIX, CFL 8 &~ R a OB BT D - e R A 42 % & & 1T, Q0D MK
FOHHEFEYBICE T 5 S bR bEmO kT 5 EHff S5,
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Abstract The analysis of wave packet in the AdS/CFT correspondence is extended to the AdS4+/CFT;
case, showing that energy density localizes on the light cone while exhibiting momentum-dependent,
non-localized spatial distributions. These results reflect leading 1/N corrections, implying limitations of
entanglement wedge reconstruction and holographic quantum error correction at finite N.
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AdS/CFTX)IGI1] I3 R FENMEREZ TS 720 OiE N i cd 2 MHBEREE, v 4 vy v v — 7,
IVRVYIAAV v b= %L oY EOWED AAS/CFT XGD b & CTHEI N TE 72—
75 C, WEEFERE S 2 IR O TR I BRI & 7 o> T B HIZ S 7 DR ZEDRERR 7 70— 7
ELUTHRES 2720, ZoWHEMHIZ AL 2 LEROMNIE RT3 L CIERICERLE 1 5,

JefTigE[2] < id, AdS/CFT WIS BT 2 PORORER S h, &7 AdSs/CFT, D& IC
DT ANF—HED CFT I cEMAMICEIR S Lz, ZofR, Figl.ok 51 CFTfilcid= 4 v
F—2NM#EECREL, A2 ZRIEHRICHEL T CFT _EcitE cEEd 2 =20 k1" 55%
BT BT R ENS, SRR TH LI AN —EERHHE T L 1E, v o Bl E ST
% N =0 ® Generalized Free Field Theory IO WTOHFRD NIk F 23 FEAMIEHEZ A5 T &kt
JGELCHY, BEHORBTHHEOHRZFED L5 A THOEEL 5,

-—

T - wave packet in bulk AdS 7 - wave packet in CFT
/ S~ __- / on AdS boundary

—_— e e =~ i

—_——————— e —_——— = -
- -~ - -

Fig.1. (a) An example of bulk wave packet (b) The corresponding two “particles” in CFT on AdS boundary
AELFH X TIE C OfFHT % —XJt L 72 AdSe/CFTs & icyibik L, CFT fll ¢ x4 L ¥ — %% % fi

Friiceti L7z, 2 OfiR, CFTics 0T r ¥ ~ﬁ}f§ LM EICRTES 3 Z L BtERD b
7o F72, RITHE 1 DH2 7228 TCFT LB 2 A NVF—DRERGA L7 ICHERT 2 LEHAEL
50, ZNDNEBIREICED X S IKAFT 2 2RISR L7z, RIFFEORERIE, 2 EEIcE Wy
TIALBELOLN TRV Ry A AV by =2y VHERCETRVETIECET 2 KHAERD N O
b ETIEBHEST 5 2 L 2R T ZEITMIEBILEAL TH Y, SRITDOEEIC TN D OIREDREE%E
D 2 5 2 CTHERRNE Y5 2 % [4].
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Abstract Using the SCRIT method, we created a fixed 132Xe target and investigated the temporal
evolution of trapped ions and residual gas ions, along with the spatial distribution of target ions in the
SCRIT device. To deepen theoretical understanding, we propose an analytical differential equation
accounting for the physical phenomena within SCRIT.
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B EELER IR OE 2 TR D DICHEN Y — L TH Y . BEMISH LTI E TEED3HE
B TONLEEZIZONWTE L DIFRBIHE LN, EFECEANLEEZICKT HELAEESTEY, R
BEEOREIE TR D FIEEWNLT D5 2 EMBBERARTH D, £ TINETEL OREMIITOI
TEREBEBITHELERE RLZEMIZHIT) 2 ENTEDLTIETHD SCRIT(Self-Confining Radioactive
isotope Ton Target:H C.B CiA®T RI A A U EH)) IENELR STz, SCRIT ELITEFEREY /T
DAF L N7y B TBREZICH LT EEENARETH Y, EFE—L2OMFMORT v /L EE
iz AW CTAER L= M OB T RIR T oy M X » TEMEA 4> % 3 Weic b7 v 7L
TEFBELOEN E T H5FIETH D, SCRIT {EOFIIWEE FEIET H 72012 SCRIT Jiigk 2 & L, 2023
IR THID TA LV T A VAR LI ARNLZERE WCs 1Tk D8 FRELERIZAZI L TV 5[],

A%OBAEL L TARLEEOT THRICER SN TW5S 2 EEEROM TH D ¥Sn OB HELE
BRAZITOTW, BURTIZI N T v 7P LIERA T DF) 10% LAV 3T 4 —IZHFE5LTWRNnZ &
BhhoTHEYD, IHITNVI U T 4 —ORFRZENEIZHIIEDR & 5 72D, PEBELER 21T 5 Z &1
HE T D N %R IEHIMERGILERR 72 & OWrE O/ S WSUSIFRICBBE ST 5720V ) v T 4 —D
[ EEZEANKDEND, FDT-DITE T 1L SCRIT IEENEL TR & CTWAYHIR S 236 B fEd
DERH D,

ABFFETIL SCRIT 152 HWT "Xe OEEEMZIEY SCRIT HEENTTOEN L DFEFEA A4 W
NIRRT AA A OARREDRFH R LR A A2 D SCRIT HCTOZREMMDAAIZET 2R 25, F
7o, ZNE BERIC BRI % 728D SCRIT B TIlEe & TV DM BLEI S % 5 8 L 7= fEbT iy R e 42 42
L7,
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Abstract We propose a novel method to locate the critical point in general models with Lee-Yang zeros.
We show that the ratio of different Lee-Yang zeros passes through a single point at the critical point. We
apply this method to three models and confirm its validity in numerical simulations.
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BIREEAREE BT 28 1% (QCDILZ +— 7 LA - IERA UiADHIRRE 72 & D47
FIEBBIR 2R T 2 R bI TS, QCD OFEIREE I TA MR A4l - 7o fifhr 72 & TR HNTE D |
A BRES BE SR — RARERR A dS L OV Ol (QCD BEFLUS) NFET 2 Z LA TPE SN TV D, BN
W IAFAE T AURER S ST O EIZRWHIIRE 5 2 5720, QCD OMWE % B4 % E CHEERMFIES
T 5, QCD FHEHOWILZE fEHT 5 LT QCD % V2 E 2 7 b v Sl G 5 18— R A 4 52
BRI 2ME—DHETHY, BEaBETIHK T QCD OFIMERHEND LTS, L, AIREEH
I ERE S MEN A REN A L. T v ailEd W irn c&E 2725, FDi=H . QCD
B SRUIRTEAFAERNLE 2 I E TE TR,

it \Lee-Yang €& (LYZ) & Lee-Yang = v VRS i (LYES)Z 15 H L7 QCD B St s OBFZE A HE R
LTS, LYZ BN B r LR HEFENT A —F =22/ LD R TH 5, B PR Tld—kAHER
BRIZBWT LYZ [ZFEMICET 5, —H T, — R EE L 22WISEITIE LYZ (38U AR T
F2EMEOH D SIS 5, Z DM % Lee-Yang = v VRS L5, SefTAFZE[1,2] TIlX LYES & 2
=0 ZRIOWEEZ WD Z & T, BRAZ RO DT TONT., 2D TIIHKT QCD %
AWTLYZ K> T, £i1x LYES & BT RED S & T QCD B S ONLE N HEE Siviz, Ll
ZOREITAREEDRZEH L TR, YT AATH D,

T ZCARELTIE, LYZ IZHBRY A XA —U o 7O GEE#EAT 5 2 & T, BIREREFRIZONWT
w9 21F0, LYZ # W LW SR SRR B O FIEZIRET 5[8l, 512, 3 DO E T /L CHUERT
21TV, FEOAIMEZHEET D,

T LA P TR O LYZ OFRY A AR — 1 U ZIZONWTikm T D, S HIZ, 220 LYZ D
ROk (LYZ H) A EESSE ECIIARRIRF LVWMEA IS 2 L 2 /R A AR — 1 v 7 & A
TRT, ZOFETE, EEERECHEAE L LYZ iEH DA TREL, TORPEANTE LRFETE
Do
EBIT, O EA Yy TR LR U EEICE T DRSO RRICHIEEL, RO
LYZ A7 — 1 v VBB E#EwT 2, ZHUT XV EATHIENR 21 TiT bz LYES Ot 3 Ff > A RIK
BOREEAT D, £, ZORT—U UV IBEBENNWD Z & T, —RRIZENTH LYZ thidzy)
FHRIR CIIEE AR AE BB TR TTRDOA Z EERT, AT, KD LYZ LhDffEidA v FhEm
TOEEFRICIZRAZE, T7200 ZOEITEFBEICL > TRELHETHSL Z & E2TT,

LYZ b FAERIRREEST D 72012 3 IRt A ¥ v ZRAL 3 kot 3 IREER v AL L | QCD 2B\
TN 7 +— 7 B EEZ K& LIZEZ +—727 QCD LW 9 3 SOBRIZHN DR Ak L, LYZ
thiEEEAT 5, ZAUZED, WITRORTH A —U U7 OMWERHRTE, £72 LYZ HERAR)
ICHERET D Z L BT,

References

[1] D. A. Clarke, et al., ”Searching for the QCD critical endpoint using multi-point Padé approximations” ,
arXiv:2405.10196 [hep-lat].

[2] G. Basar, “On the QCD critical point, Lee-Yang edge singularities and Padé resummations”,
arCiv:2312.06952[hep-th]

[3] T. Wada, et al., “Lee-Yang-zero ratios for locating a critical point”, arXiv:2410.19345 [hep-lat].



	修士発表会表紙2024年度
	案　エクセル版プログラム
	修士

	あなざわもえ（穴澤萌衣）_宇宙線研究室_アブストラクト
	いけみずげん(池水玄)_原子核・ハドロン物理学研究室_アブストラクト
	いつのかつひで(伊津野勝英)_原子核ハドロン物理学研究室_アブストラクト
	いわいさや＿（岩井沙彩）＿原子核・ハドロン研究室＿アブストラクト
	いわもとてっぺい(岩本哲平)_原子核ハドロン_アブストラクト
	おおたになおき（大谷尚輝）＿高エネルギー物理学研究室＿アブストラクト
	おおやまわたる（大山航）_天体核研究室_アブストラクト
	おかざきりんたろう（岡﨑凜大郎）_原子核ハドロン研究室_アブストラクト
	かさいゆうたろう（笠井優太郎）_高エネルギー物理学研究室_アブストラクト
	かたおかけいすけ(片岡敬涼)_高エネルギー物理学研究室_アブストラクト
	かたやまながれ　（片山颯）＿原子核理論研究室＿アブストラクト
	こいけりょうたろう（小池諒太郎）_原子核ハドロン物理学研究室_アブストラクト
	さいとうゆうじろう(斉藤裕次郎)_宇宙線研究室_アブストラクト
	しみずけいと（清水慧人）_素粒子論研究室_アブストラクト
	しんみょうこうたろう（新名宏太朗）_基礎物理学研究所素粒子論グループ_アブストラクト
	たけしたきよひと（竹下清人）_核ビーム物性学研究室_アブストラクト
	たすきけんや（田耕健也）_基礎物理学研究所素粒子論グループ_アブストラクト
	たちばなまりこ(立花万梨子)_ビーム物理_アブストラクト
	たちばな橘刀生_原子核理論研究室_アブストラクト
	つかもとひろたけ（塚本博丈）_宇宙線研究室_アブストラクト
	とくたけあつや（徳竹温也）_素粒子論研究室_アブストラクト
	とみづかしょうご (富塚祥伍)_天体核研究室_アブストラクト
	なかがわこうせい（中川昂星）_原子核理論研究室_アブストラクト
	なかがわてつろう（中川徹郎）_高エネルギー物理学研究室_アブストラクト
	なかだともや（中田智也）_原子核ハドロン物理学研究室_アブストラクト
	はにむらけいご（埴村圭吾）_高エネルギー物理学研究室_アブストラクト
	ほしの星野大輝（ほしのだいき）_高エネルギー物理学研究室_アブストラクト
	まえだじゅん（前田潤）_素粒子論研究室_アブストラクト
	まえだゆうせい(前田裕成)_ビーム物理学研究室_アブストラクト
	まえだりょうた（前田涼太）_宇宙線研究室_アブストラクト
	むとうえいじ(武藤永治)_原子核理論_アブストラクト
	よしかわしき（吉川史起）_素粒子論研究室_アブストラクト(修正版)
	よしだ吉田暁_ビーム物理学研究室_アブストラクト
	わだたつや（和田辰也）_原子核理論_アブストラクト
	案　
	修士

	案　
	修士

	案
	修士

	案
	修士

	案
	修士




