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Abstract We have obtained the mass of the state corresponding to the doubly-bottom tetraquark by
calculating the potential between B(B*) mesons using the lattice QCD and coupled-channel HALQCD
method. By comparing the results with the single-channel analysis, we found that there is a large
correction to the binding energy.

© 2022 Department of Physics, Kyoto University

QCDIFMWHHEEH 2B T2, 74 —27 N —F 6k 2BETH %, QCDIFMHERYH
I > TUEZ RV F—HRIC B O TRHAEEDIKRE L 20 . BOMGROEAEN 2 T Fik < b 2 Bl
DHEH L 7\, AL TlE Z OIEBEIN R BT FIEO—2Th 2 FQCDE H VT Fu VildE.% a
YEa2—% RICHET 5, #FQCDIZQCDDNE—FHEHE TH H | IKETFQCDrLMRL N A HEIF, €
TWEBICHARRNEEDR R X DL DE#RE LD, FHEEOFRRE L HITHE LIRS AR L &> T
. QCDZ AT 2 Lo, FEEE L MSIERHICHEELTFEL Z>Tw 5,

AFREETIE, IJP) =00 F vV 2NICH BT, = (bbiad)THRIND T+ 77+ —7IREE%R, BX
VyHDB0IEBRAY Y OREIREEE LTI A2 2 &L CHEE X OBELYEE % 1% 7-QCDM & 5 — 5
B L 725 1 2 X %, AREFFETld. HALQCDIE[1IC L 72235 T, S MEIc B 1) % BELRIET
HHONBSEHEKE DS 2 0o XY ViEICE o S HAEHZMB L, Z0MAEEHZH WL
Schrodinger /723 % ERAR T < Z & THULYBRE Z 87, AZEOREE LT, b7 + — 7 1ZFEMH
XERIIQCD(NRQCD)Z FH W T, Z2D¥A F I 7 AR A2 &, 2L T, B=B+B*TRINS
BAKIRE % & DHELRBICIN 2, B* = B* + B¥ TR I N 545 [MeVIRE LICHET 2 F v v 2L %%
EL 7, BT v 2N 2T 572 2 LT 515, NRQCDIC K - TEINAIRSELD At s ik
fHaTF ¥ v RVEITIEAZE TR O TiTbi e, fRE LT, Fry vy 2UEaR T vy vLITELTE
BWLIZEREL, YU TNT % v FIVIRITIC X > TR S U PBER IR & B Rt AE 2 S U AlReE D &
22 EBbhrot, F vy UG DOREIZCeFEMA 7V — 712 & 2% T b i S (2], AW &
FRRICS Y 7V F v ¥ FOVIRHTICN L TR E RHIIED DD 5 2 LRI NT w5, RiFZECIE3EEHD
W Zm NG BE D4 CEELY I E D FHE S, R EmPY AR s i, Benk
T,, = (bbiid)7T &7 7+ — 7 IREDEREIIM,,,; = 10520(10) [MeV]TH b, 83(10) [MeV]DH i = %
VX —% b OMOHAEHO T CLERIRETH S Z L3bho T,
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Abstract We study the fate of photon orbits near future null infinity in general dimensions and show
nontrivial behavior appearing only in four-dimensional spacetimes. As an application of these results, we
introduce new concepts to link geometric structures around black holes with observation at asymptotic
region and clarify their properties.
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&,%@W%kbf,7?y?$~Wﬂﬂ@ﬁW%LE%%@ﬁ@%®%%@ﬁ%%@@¢éﬁ@@
FERFZE 23 272 5. BARMI 22V TIE, 7T v 7 R— L 0d LAMANT, BUIE & O <
7S T DN TERE AN ER SN D). Y6 BRI 2 BLEDORFZEC %mﬁét 2, Lo
ZETH AR R A FFOERAEAL, ZOMHEICIAS.

XU DT, 77 v 7 R—VEDOEREBRIOBREZ#ERT 2700 EITH . EHFEN L+
BEAL 7= BLFEOBLRE 1L, W AR ZE O RN R (A ET 2 Ll T& 5. 22T, BICE
L 72 5 Wi R ZE DO ARSI RIS L F ORI AT 5. £, 7T v 7 R— UL ORFZEREE O
Miai & LT, JeTFERmE o —ILICBET 210k D WL D0 DRkA, BIOEHFEDT T v 7 R—L & k<
WS SKerr7 7w 7 R — VDAY OHOFIEIZDOWT, T 5.

R & BB OWDEE N OER L LT, EBRIECENE SR Il L THE LN 5HE TH 5 IR
HHER 288 5 . SRR NBIIIE Db LB 2 E I T HOWTE#ERT D721, aktbl Lo
S P22 GRS 0 O £8 BE 5 1A Y U 72 6 AT R 0D SRSk S B BEBRIE ~ D B2 38 - 72 [2].
%@iﬁ&iIﬁﬁﬁ [ZHITT DI H 0 0b 58, 4RITTIFZE TO I, REIEH B[Rz (2 B3E L2 va]

RRMERDH D, &I IEAPRMEE A2 E .

T RERIC 1T 2 MR OIRE 2 B M DD T B T2 4R T ORFRMEN D, AR TTIFZEIZ R > T T
N — R IR TR ICFE L D D, E WO IERARME DA L7 o 72[3). ERETEFIZI
DT OFFESRM L, MIHEROWHENIE S B2 RS 27 > Y VO BREZiEim L, HIHROR
BHEENDOARTE L FIRTTOE D, SO AR T ORI tl#é_k%ﬁé.t%ﬁﬁ®*%
{ED—>TH HEIRHHIEEIZ OV TS, ot & RERICARITTORERE L 525 Z E B0 D.

Z D%, HHBOR DN ONWTHLNTMERERANT, 77 v 7 Rm— VAL ORHE & Bl L
EREODUT 20 1Bk O —fRALICE Y fide. HARMYRFFZE COARER SN D6 BRI & FIRE, Rk
IRV E OO 7T v 7 R — O UAMINS & 2 Ry el 2 @ 2k U7z, PN T S
[+ AMERIE TR &0 D 20 DBES A BIIEA L, FOMEISED. BT, BB & A
I B 2N RIS FERI O — R I > TV 5, REL VWS- LEE SNAEMtE2MT-T L%
ErHbH. I, EEOT T v 7 R—nNZ2+5ROEERI TRl T 5Kerr 77 v 7 R —/WZEBNWT,
PRI SR H S & SIS RS i O TR &2 BRBIZI SN2 T 5. ZEOFER, Kerr 77 v 7 A8 — L
D OFOJERFEHGE L FERDNTND Z ENDND, KFiSCCIRAZEME T, PSR R & M
5 LR TA T 23 Y T ER T O —MRALICHS LWV 2 E R o 7.
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Abstract The J-PARC E16 experiment are exploring the mechanism how hadron mass is generated. As a part of
E16 detector upgrade, we introduced new SSD which is developed at GSI, and performed a test experiment to

evaluate performances. In this paper, the result for the test experiment is presented. © 2022 Department of Physics,
Kyoto University

J-PARCEL6 EERTIL, ~7 X —Hl+TdH D ¢ PHFOIRFET TOERLZMET HZ LT, ~NFH
Y OHEE Eﬁ%f%ﬂ%%%%?‘éﬁn%ﬁofwéo El6 B CHA S MHaGOHTH, U a8
RS (SSD) IXmWVE B ifRE A2 15 5 T2 OICE B ZE 2 5 IS TH 5,

A B16 B CTld, T — X RS0 0 7 BT T, 6SI TR &7z SSD 2 Hi7- 18 A L=
(Fig. 1.), it\%me@$%£ﬁ®tb@72%%%% WAL K E Lg% — (ELPH)
IZTHTo 70, ZTO7 A NEBRTIL, E16 IZHDLET-HAROFTAH L AT L% /ER L, GSI TRFE S
K%D%M67W~7khf%@f$%b\7 AEGEATO Z LTI LT,

Fig. 1. Newly introduced SSD.

AFRSCTIX, B8 A L7z SSD O#EMICBI LT, F72, ELPHITTIT o727 A FERIZOWTRT,
SSD DRI FREER K UM IR IZ DWW T, E16 EBRIZISIT 2 ZRMERE, BRI COMBEMRE, B X
OAEIOT A N EBRTORERIL, Table. 1. DY,

Table. 1. required, assumed performance and result of the test experiment.

_ TR [1] At 7 2 FEROME

R 45 A 4.0 ns 5.55+0.07 ns™

fik HHZh = 96% 95%*! 22.89+0. 45 %

1: 72720, T 2k 0EB 1 GeV/c UL RIZEB T H1E,
*2 f:fi L/\ »—@’fﬁ j:%g;ﬁ Ef 52"1/715#%/\@@@@@7\]@ 1 'Oo

RFFRIZIMEREIC DWW T, 5.556£0.07 ns W ORERMEONTZ, £z, BMHARICOVWTIT 22.89+
0.4%& . FRMERE 96% TR T2 W IRWEER L 22 o 7e, TORKE LTE, MEHIBROA M) v 7D 5
B TT — AN TE TR 2 & ERPICHSRARDID 070 A T AEEZNT D Z

ENTET, BRONERNENEN ST LR ERFT OND, 4%IT. SEIOT R N FEROMES A K
(2. BT LV SSD Dl 7 E S 2R L TV 2 RO BN D,
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Abstract We apply the generator coordinate method to the cluster decays and incorporate the dynamical
effects of the pairing with BCS wavefunctions with an increased pairing strength. We show this model
reproduces experimental data for the decay rates with good accuracy. We also point out the importance of
the dynamical pairing.

© 2022 Department of Physics, Kyoto University
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rIBEITRER AR RN X — L LD AIEERBR THDH, Lol KIRIEENEE) CTH D150 %
ORABIBEERIC L DB 2T < OREENR H Y | BIRERAIEUE IS FD W TR o F o0 B D H]
EEOHHEDEAL WS TGN EIN5D 2 ENRZN,

Barranco HWFER L7727 AR v B TERIIZE D X 5 RBSERIIFEO—H>TH D [1], T OfFRIT
I, N RREICBT D7 —/_—%OBE) (K v B ) I K-> TERO BRI OBNLNES L, &k
BN ZIC T D &\ S R BN SN XHEBI AER & 7 = v R 082 W CERb S
77

FIROFATII R A B E 2. AW TIXENL OFEEICHE B U 7T B 70 k% 53 SR 2 Y5530 & A=
FREEAREIC FE SV CBRASE LT (2], BEFOE R L 572y | Z O FEITEMAEEELHIZEE L
72 TH IV, FETORE ZHERMICID AD Z R TEX S, LW o FEEF>, iz
ARFETIE, SO ME 2 2 S8 TH Lz BCS JHEIREZ VT Hill-Wheeler R ZMi#< =
LT, BOHPOXT VT OXAFT I N AREONREZTRD ADZ LRAlReL b, ZOFE
I ARG Sl & FEEL A [3],

AWFIETILZ OB 2 IERIFRIED R E WS E Bied D 7 T A X —RREBEICER Lc, 77 A% —h)
BETIEI TARAZ =D ERT v AN T OFBRB L HEECE DB OND, ZDIHARER
TIX, AERREEEZ W T OHATOBBEO & IREATLR L, 7 7 A X —ENOLEREREHET D,
ORI RAEA TR Z WD Z & T, o PITBIREINERTRE Y 7 T A X — RN REL D
REZRD AND, T, 7T AZ—NRT oy VR BT DR E 7 T A X — RIS
THBET LI L THEREZHAETHZ LN TE S,

Z DRI A 22Rg—1UC+2%Ph . 28Th—20+2%Ph, #U—*Ne+™Pb b V9 7 T A X —REEICHE L, 3R X
N ERZEBRE & iR Lo, HEAERND, KAFEPBH SN REREZBE LSBT L,
I RKAE AT A N HERE L RE R 2 BRI AL S5 Z L 2D T, TNDOREREN G AR
FEVEIZ IS W27 T A X — TR ORI O 24 XTI DX A F I /e HHEEZRD Al
52 EIT L DWEGEL A 2 T RO EEMED R 6D,
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Abstract Using cosmological N-body simulations, we classify the multi-stream structure of cold dark
matter haloes by tracking the motion of dark matter particles. We found that the density profile of each
stream is well-described by a double-power law profile having cuspy inner and steep outer slopes.

© 2022 Department of Physics, Kyoto University
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FAHAER OIS D RIMOMWETFTHOEERWENR T CThHhDH, CDM OEEEFE S ENEIINLZERICL -
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Z—a— OGO E EERIX CDM OIERICIBSEE R 7 7 7 4 —ThO NEVIa2L—v
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CDM DX —7 <X —ra—WNZiE, v/ F A MY —AfEBEFEND, o —ICBEE L TV DHEEK
DHF—7 < B —Ri{OHENER D G O BSFAE L, 2 OFEBICITHNEED) Oz 8 & T RIZmN D &
— 7 < 2 —RiFNREL TV D leg.,l1]),
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BERON ISR e UTHRIT L7720, ~"a—HLECOf L2 DA kU — A OREESEE B /5340 1 X
KRIEAHOFEFETH D,

ARFFETIE, Sugiura et al. (2019)[2]1!55%%3&%_%@% X0 @R E OFHwR NIEY I 21—
3T —ZIZH LTHWDOIZ, Lo —FDREEEZB L, &5, P a—L47
AmH%%ﬁﬂ%#Eﬁﬂﬁéztﬁ\i@nﬂzbmﬂn~®¢b%&ﬁf%5iémﬁoto:@
FEEHOTH e —IZB 1 5~ F A MY —AfEiEE, mausiEEg 50 L EOR 76 & o TofEd

W LTz,

BT 72T IR IS & | AR Il Lo THHE LA DA MY — LDEE S ip(r; p)%nﬁ’\
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@ BEESAOIMUDTELIL, pllb /B —DEREIZHIK S THENIC-8RETETH D,
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—HTHZE bR, LEORERIY, NFW a7 7 A L[4l e LTabing, ~a—HLEsosEE
TRT 7 ANDIATHEET, HEx DAY — LOBESANRFFOA T =T OEEMEICER LTS Z
ERTRIEEND,

References

[1] Adhikari S.,et al., 2014, JCAP, 11, 19

[2] H. Sugiura ef al., 2020, MNRAS, 493, 2765
[3] Fillmore J. A., Goldreich P., 1984, ApJ, 281, 1
[4] Navvaro J. F.,et al., 1997, ApJ, 490, 493



BF L)Y TS5A laERM0IZEITS
a P T RE—REDER

JRAEZ « o~ Fo U Eseiige s RAERHD

Abstract We measured the a+°C resonance scattering using a radioactive *°C beam with the thick target
inverse kinematics method to search the o cluster states in O near the proton drip line. We found several
candidates of the a+!°C resonances and compared the measured excitation function with the theoretical
prediction.

© 2022 Department of Physics, Kyoto University

A TClE, BEEE O+ RSHE L T 7 AX —Z2/Hl+ 500 (77 22 —=kE) N8N,
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FxOBMNTUC OBEMETHVETRY v 7' I 4 Vi BEICHFET S YO IZBWT a7 7 A X —IRHE
%?%% T HZEThDH, HLIEEE (RGM) & iﬂéﬁffﬂéﬁiﬁﬁ T AL —RER A FWCEHE L7- ¥C & 0

BIFDH7 T AL —REDO AT ML%E Fig. 1T [4], HmmZ Tl S zRED S B, KT

7N L/Mj: ElX a+l'Be & at+0C DEL 2 FF AR FE T&;%ﬁb INLDREDTZ R LEF—L A - R T
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Fig. 1 *C and ™0 spectra predicted by the RGM calculation [4]
compared with the experiment [3]. The thick solid lines
represent a+°Be(0) and a+"°C(0") cluster states, while dotted
lines represent a cluster states with *°Be(2*) and °C(2") cores.
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Abstract The origin of the diffuse MeV gamma-ray from the Galactic center region is one of the most
important problems in astrophysics. In this study, I developed the high-energy event analysis and
confirmed the radiation spreading over more than 30 degrees from the Galactic center by analyzing
SMILE-2+ data of ETCC.

© 2022 Department of Physics, Kyoto University

SRITHLLEII D D D MeV I L~ BRHEHUB O IR I X F H e o TPCHREES 2 TPCHRSEH ify
KEIREDO—D>TH D, ZORKETVE LT, FlEBRE LT
&@En/7h/ﬁﬂ& THRHIBN DN, BEOBHERE XTIV _ _
L0 1HiRE L, MBI MeV H o~ OGN B TH 5,
LU, MeV H v~ ﬁhuxf DU TBHINELS | Ko B
OB AR LTS b ZRBOMENEFAET D Z 0
5. RIS T 2 M2l BRRE2NE S . COMPTEL LI [1] L4 .

S L CU RV, COMPTEL 1Z =7 b U BELEIEZ 208, B DK - _
BKH DS RN, o~ BOBIRG R Z MBERICUOHIRTE  Soris-58 BIRL¥-BR
T, SN EEDEWARERREGR LG LR o7,
TANLZORWAEFTET 5L, BEIREBRHR =7 h o A
7 (Electron-Tracking Compton Camera : ETCC) DEH¥Z1T - L
TUWD, BTCC MR T = 23— (TP0) L B/ B s w gL Preiminany ool i e e
— 57 LA g PSA) D DR S, ENERRBEE S, WAL
Ho~BERIT 5 2 & T 1 ERMICAR T o~ o@ER Rz 0 T 0,002
Boh5, 2018 FEDOZEMKERIER SMILE-2+TiE, 1 H@éﬁiﬁl oot S e
Tg?) DR SRHLLN D OPEEUE 2 100 [2], WCRE E .'. .." : 3 -0.002
OIS & 4.00 THIH L, ETCC O#Rfg0EhH ﬁ@%&;m BRSSO 0.004
PLIZ[3], AL, ZOROBEITHGULE T2 TPCNTIEE D = RO A

INF =% L LD EL (K RV X—FS Fig. 1. left) T R

ThY ., KBKE 23 TPC 22X H1F T PSA TRl EN S L 57 %0 o
FRE TRV F—FR, Fig. 1. right) 3T S TH7R Fig. 2. Count rate Map of high-energy events of ETCC from
STy KT FIF—FRILPSA TOE v EN 1HTHDD  Galactic center.

WL, MRV F—FRI2 K THDHI L, BTNV —FRTORBE I35 &/ NERERL - Th

D, KRR —FHMNT AL TLE S 2205, BT X —FREHT I R —FHRMT
BN D, AR TIE, ZOEMT RNV FX —HEOMIT FIEEZMHL L, 5FETPSAOX AT I v
7Lk DS 2MeV £ TICHIBB STV 2 ETCC OEGAIRE RV X —Hilii A, S5 MeV £ THEEL

7oo Fiz, chﬁﬁi#%k%n%ﬁﬁLhﬁ%@y:;v~yay%ﬁof\miﬁﬁiﬁkw@

L7z, ZOFEF, 1 MeV (2B D EREAE, = R/VX—f6e, AESEREIZENZH, 0.02 cm®, 30%,

10° E7po7=, BT, AESREEICOWT, B ORI LEAEARIZ 72 0 KBk N EE RS IRE D
k@\ﬁi*w%~$2®20(@ MeV) IZ%F L KIEIZ R, BT, m= R F —HR T 2 SMILE-2+

EBROT T4 bT— XA L, S0 D OIHA XY bV & ORISR & 157 (Fig. 2.), Fig.

2. XU MeV IR DOIEBAGHE, = 30°LL RIZIRD > THMT 5 2 & DR S 4L,
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Abstract Preliminary experiments using a simulated gas-jet transport system have been carried
out to investigate the feasibility of introducing the laser ionization method into a gas-jet type
ISOL. The heating-induced evaporation of Pbl, and indium was confirmed to be detectable by
using a quadrupole mass spectrometer.
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REEZDOERIL, FAEYPZCB T 5 BEERT —~D—DOTh D, REKFER A IEE5E
FTCIEAAY =y MU T A CRNAR S BELEE Td 5 KUR-ISOL (Kyoto University Reactor Isotope
Separator On-Line) # W2 RLER E— L DM 21772 > TV %, KUR-ISOLTORL ERARIL, O
JRF-HATDPU (UFRy) ~DOHMF RS K 2R RAEBMEP)DAERR, @AY = > k& AW -FPO#
%, ORMEHEIA AR TOA F oAb, @A F o D5 &L & PRRERAIC L 2 EEDHED 4 BigT
77295 [1), Z092H@DA A AETIE, A FUALFBERILEZINT H7oDIZ L —F — A F U PHOEA
DRRFTENTCND, WAV =y MUISOLTIX, AR EINTALEREEZ T B Y VIR ESEDLZ ETED
AR EZ N ESE WD, L—F—BREOBIZITREO R E o7 a Yy LN WE R fEE L 720 9
5y Lo TL—V—MREORIEET, =70V L e ZICWE LIEARLERE OSBENRE L 725,

ALz MULISOL ~O L —3 — A 4 AIEE A D FEBLRTREME ARG 5720, HHE KR FE AR 1
TR GEFT TR SN AV = v F U AT AORBHEEE 2] 128\ T, =7 1 Y (3 71{k#h;Pbl)
LR A (DT L) s STk L7, MBUC K 502 ilA, L— —RIC X 2 ol
EIRA DA A ACD TR A MRGET D, ARBFIECTIL, BRI F OB K 2 53 B2 BT 5 FiEOK
DT, WAEDRIELE TH D Pbl, & A VU AZNENENMBUZ LV AR S, K 10cm EFICERE
L 7= DY E AR oy BT 251 (QMS) TR T & 2 ) filgsl L7,

PbLIET7 I v/ b —4% —DOREM 1000°CTOMEMTIATVRI DV AL =7 2 TE L, S HITH
foe L CHY 200 min OREZIT/R S5 T & T, M - ZEFIT L 5 P, O A HEE LT (Fig. 1), 41 U
AIETI v I e —H = LDMATII~ ALY =7 2 TE 2o 7203, DU XUk 1 A 30)
ZRIA L7 — & —222 8 LEREE 700°CE TMEVT % = & T~ A —7 B &7z (Fig. 2),

PLEX 0, s CHEICAR STt E s b O LR O 5D QMS THER TE 5 Z &
BRBTHZEMTE, £, LV —IREEREZBRHT 5 ETXERER bR TX 7,

T T T T T T 10-13_ T
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Fig. 1. Decrease in the amount of Pbl, detected Fig. 2. Mass spectrum of indium at 700°C
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Abstract In T2K experiment, a new neutrino detector SuperFGD is being developed to search for the
CP violation in neutrino oscillation. About 55000 wavelength shifting fibers are used to read out signals
from the detector. | developed a system to check and control the quality of the fibers.
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FHONY F =AY F IR, MR FORMBRED —2>Th D, Z OIEFRIEITFH )
HIZAER SN EEZEZONTEBY, LT R TO P [IBMEONEMREET S 2 NG 7T P a—F
Thbd (1], T2K EBrIZ, ==2— M JIREBIOBFENELBE LTEBY BIfE CP RFREN AL TV
HTLl%E 20 OMETRELTWS [2], XVEBEOHEDTDOEHBO—EBRE LT, FHLWV
—a—FU /%S SuperFGD D AMNFHE ATV 5, Super-FGD 1X 1 ecm3 DT T AF v 7 v
FL—F X2 —T %K 200 TENGRY ., ZOXF 2 —7\ZT b= RICE AN T 00k E
BT 7 A N—DBHASINTWD, ZORHEEEZRT I, ALY 74 =013 F% 2 —7 OFELF|D
BAZL > THAEZTHRET A EBBESND, BB L7 7 A NI IRHBOMREAEK TIES
720, ZFNEMAETITLTHRIML, EHIZARHL2ITIERS R0,

T TT7AN—DO—FHOWmaENOLHZRFF L, 9 —HoHEHFEANT Z & TEDOHREORE)
57 7 AN—DEEOREZRANT H AT LERB L, ZOMEEHEORERIIMRH SRR ORI
TN l=d, MHEROINE T (TN TELT, EERESNTHRVWRETH D, £ Ty
77Ty REDBFIET DIRE T HIRET 2 Mg & . MmO AT 5 R OHFE E1T - 72,

HRHERIZIE T 7 AN—L DT T A A2 EBEYD TV, SuperFGD EHRICHW O LD H D & [RER
DI~ T > b ST RS g MPPC ZFH L7z, MPPC [3A%K 106 F2BE D E W HEEE 2 Ko
23, FIINEEIEZ TP CHIfE DY < 100 BREOEVIREETEESE S Z & T, KUVAT LOHRFENH D
HDHEFIFTE DM E LTEMET 2 2 L 2R Lz, HIIIINy 7 77 00 REXY b ERE
TIONEH BB OOV ZMRIZENT 2 Z ENEFE SN D, ZAUITIROEFRIZ ) O BB % it
BLTHERTERNEZD, TV PRAFEZRANTAAL v F 7 %475 LED HlHEIR 2 %3 L7,

Z OFRBRIL. SuperFGD 2V B ALK 55000 KD T 7 A N—2TIZIT I MLERH S, /EEM S EH L.
VAT AORYFNST — XS ETORREERRLATAD L) R FEORF LT T,

ZDVAT LAOPEREE ZIRGE LT SR, SEOREMEOFX ) ZE {21 17.5%TH D . 0%
EONEDOHEEZFIER T 7 7 A4 N—DIEERIT DD+ iR RS> Z L 2R L, F7/=.
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BEafECThH D 2R LT,

Fig. 1. LEDs mounted on a printed circuit board. Fig. 2. Whole of the system.
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Abstract Anomalies are one of the most powerful tools to analyze quantum field theories. Recently it
was shown that anomalies can be classified by Anderson dual of bordism groups. We review that this fact
is useful for studying phenomenological models such as the Standard Model of particle physics.
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OB imOIEBENRZ N T D2 L1E, 74— 27 DA CIAD 4R & T DA 7R B BLG: D BilfiF
[ZORN D0, BIRWHRICBIT A EERT —~D 1O Th D, FFlCAREE TIIIEHEE RO O
F=BY =D 1O5TH5HT /~VU— (Anomaly) DEITOERIZOWVTHINTT S,

7=V —OESITE < Jox X Noether fRIFHID EFRIC L Dk & L TR A IR, BVER
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TIFHEGRAIC S - ERICH HEREREZ b OWE L 2o T D, (HENEBET 2 M - iR 2 HR7,)
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TR 2 SIS R H V  d IRTTHERD T / ~ U —1L d+2 IROKR VT 4 X LEED Anderson X% &
T A2 Nbinotz, (FROADN d+2 IROFRIVTF 4 X LEED Anderson Wxf % FE7,)

[Anomalyly = (1z9) d+2

ZOBRIE, dRIEDT /< U =N d+1 RICD bR v P H RGO BT (TQFT) LT b nHH
Fz (7~ U —A) & TQFT NAR/LTF ¢ X LEED Anderson M6 THEEES NS &) FHE[1] X v Eh
nNo, ZOMBREHAWAGZET, 0057 /< U —IZOWTRMEINTED 9 Z EBFMREIZZe D | i
Ffix EHLOVHARELN TV, FRBEICHLNTWEEEIZONTEH, ZORGEREHWD
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Figure 1. Anomaly inflow
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Abstract We study when and how the “cold accretion” emerges in the early universe with analytical
calculations and cosmological simulations. We show that the cold accretion first appears in the first-
galaxy-scale halos, which may lead to the formation of supermassive stars that potentially seed
supermassive black holes.
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RO 7 =—H =BG, z = 6-7 (FHFHn~ 8EF) OFHIHIZB N TH10°MDEREET 7
v IR NAPEBFIET 2 2 ENRBRIN TS [, ZOXIRFHIMETICED X O ITHERE
BT 7 v 7 R—APERIN D00, B A RO EERIEO—STh D, TOHD—DIZ, &
TeH K OIKFE G D72 WHIRERIT 2 77—V (2 = 10-20, Mgy ~ 107°8Mg) O/~ —T, il OPUE(~
1013 Mg ) L 0 b EWEKE &R (~ 105 M) BB S iL, BRKERT 7 v 7R —~EfETHE0
ILDONBH[2], ZOBRKEEREZERTHET /LD —DIT, Na—DHNND R T AREERN 1
—NEERERT THIIEETED D Z L2 IET I =0T AENEIREEICRD , bt
[l LD/ L > TKESF RS E TRREEEDER TEDL L TH2ETARH L [3],

ST (Mpalo ~ 10107 2Mo) D SCIR T, &%/~ 0 — B B EIR (Myao = 1011 Mg) & 0 800 — Tl
T AR, Helfl 172 E O REI TR L <M 25 2 & CRMIE /I Kb, ~a—O Ml E
THHEFNTL2ZENRSHMBILTND 4], Wb 572 W [EAE T (cold accretion) Tdb 5, HIREHAT A
r— v (z=10-20, My ~ 107 8M)IZBI L TiX, AT ROFHBHI T I 2L -2 a YOI
cold accretion?>"vm —AE A ZHITH ETHHDI[5,6]23% 5 —7F5 T, cold accretionlZ G EHI 72 & D
HhoT2[7], b F L WMRER R 7 — LD~ —{Z 8V Teold accretion/ E D X 5 ITHE Z 5D )Nz»o
W, ZRETHOREmIN R STV Tz,

AL T, BIOBREERFERET VOZEHEICOWTERT D720, FUUER A r— Lo e
—Ccold accretion 3 e Z 2 72 O DFAFIZOWTitam Lz, £, [4] OERIIFRE 7L 2 FHWCTREFTR 725
HWaiTieoT-, ZOfEE, coldaccretion e = 552X, ZhETHLN TV e —0E & LR
Mypao S 101 Mg % Tz = 10-20 CTMpg)o = 4 X 107-1 X 108Mo OB & FIRAIFIET 5 2 & A 5 5
[Z7g ol RLERMHET L TlX, FHORBBERIERAIZ > THARFEHEE LY @iREED 7 4
T A NERRET 570 EOIEERSFRIIR DB I TWD DT, BET ADIRE « BEZ W DT
TH 2 CTERUMNZIEERRIFREZ T AdL, Z DA Dcold accretion L Z 2B & FIR G FHEHE L7,

WIAZ, NR+SPHIED = — R"Gadget-3"[8] # W CTFHmM T I 2 bL—a U EITR o7, ZOREE.
z = 1020 CITERFIRET L TR OB & TR E Y 0.3-0.5f58EV "My a1 = 2 X 107-5 X 10’ Mg D/ 2 —
\Z¥\W Ceold accretionS e Z V{5 Z L W3 yhnoitz, BIZV I 2 b— 3 U THLNT- T ABEERO
IR « BE LR T WIZFTRET H Z & T, coldaccretionZ¥ e = V) 1R 5 Bl M 7B & PR UE
EATAICAS: DL, ZOREHRIE, BT RELOASEIOY I 2 b—ra U OREREFEFICE S —F LTz,
INDHDOFERNG | Mpao = 107 8MoD /1 —TIL[3] OFTIVRANLT D ATREMEDSVRIE S 417,

References

[1] K. Inayoshi, E. Visbal, & Z. Haiman. ARAA, 58 (2020), 27-97.
[2] V. Bromm & A. Loeb. ApJ, 596, 1 (2003), 34—46.

[3] K. Inayoshi & K. Omukai. MNRAS, 422, 3 (2012), 2539-2546.
[4] Y. Birnboim & A. Dekel. MNRAS, 345, 1 (2003), 349-364.
[5]J. H. Wise & T. Abel. ApJ, 665, 2 (2007), 899-910.

[6] T. H. Greif et al. MNRAS, 387, 3 (2008), 1021-1036.

[7] R. Fernandez et al. MNRAS, 439, 4 (2014), 3798-3807.

[8] V. Springel. MNRAS, 364, 4 (2005), 1105-1134.



ERSnf-TURZICEITS
DHAFTAWZEDTAFIIR

ISTE S/ N A2 PN

EF

%

p=1{1(}
=

Abstract We study classical string dynamics on a deformed T background [1]. We reduce the system to
a set of ordinary differential equations with a winding string ansatz. We find a classical chaos by
numerically calculating Poincaré sections and evaluate the maximally Lyapunov exponent.
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FhiFmIc B D b EERFFEREO —22% AdS/ICFT %t Tdh 5 [2], Z DO*Ht LK de Sitter FFZ2
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N CERE TR AT IS ATRE 72 723D . REIGBEAR O BRARE 2 AL T2
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FHESPIRINCET DBINRTYIChH 5, AdSg x TVIZER] EOBEEERIIN = 1OBX T — VB I %)
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Fig. 1 Poincaré section Fig. 2 Lyapunov exponent

References

[1] G. Arutyunov, C. Bassi and S. Lacroix, “New integrable coset sigma models,” JHEP 03 (2021), 062.
[2]J. M. Maldacena, Adv. Theor. Math. Phys. 2 (1998) 231 [Int. J. Theor. Phys. 38 (1999) 1113].

[3]1 1. R. Klebanov and E. Witten, Nucl. Phys. B 536 (1998) 199-218.

[4] P. Basu and L. A. Pando Zayas, Phys. Lett. B 700 (2011) 243-248.

[5] T. Ishii, S. Kushiro, and K. Yoshida, JHEP 05 (2021) 158.



BEA A VER)VTICEITAE—L)YA4 ) D=6
DRET 9 T 14 TIZEHDFRF

E—apEgEE . AR

Abstract | developed a prototype of an Internal-Active-Target (IAT) for the RUNBA. The IAT utilizes secondary
electrons emitted from a target to observe both the position and the timing when an ion-beam passes through. In

this paper, | report the development process, show achieved results, and discuss a feasibility of IAT.
© 2022 Department of Physics, Kyoto University
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U > 7 sLSR ZHAFIC % L. Recycled-Unstable—Nucler Accumulator (RUNBA) & L CHAE:4 2 EHED
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RI A F o ZbIEE (Fv—27 U —F—) ICL > TEMLENTZDHIZ RUNBA ICAH Ehidp-< b &
RSN D, MEENTE T L2 RICNEER 24 A U CEBUGERDM THON D2, 20 & X TEAEIE O
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Fig. 1. 2D histogram of X_layer vs Y _layer of
delay-line timing information.
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Abstract The propagation of gravitational waves is affected by the inhomogeneity of matter distribution
and the non-linear nature of dark energy in the universe. We study the propagation of gravitational waves
in the Horndeski theory through a background space-time fluctuating over variation scales longer than the
wavelength, using the geometric optics approximation. We found that scalar and tensor perturbations are
decoupled under certain conditions.
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TR A ERETAAREN L H D, T AOENICLAENEOLEOEL TR AT £ < &
L0, FDIEE A LD FLRV BFZE2 T REFZE L L TIThNCTWTC, FHOIE—KRMEZ NeE L 7258130
AR

EOBRIZEY, ¥—J XX —FT IVOENEFHGHIA T —LVORLEOM G 2EE LT
LB A OENE DR E A ST M ERMETH D, £ 2 TARIFETIEIZ DX —7 =R )LX
—ETANEEN TS Horndeski Bi@[2]12BWT, FHmMIA T — LV TELT LD 5 E %2 O R
BZe 2 a2 E W L A D T = BENCER Lz, AR TIIES, TRIFZEOD 5 DB A7
— AR THEENENEB ORI B ZHRL 72O EMEFERE2IT, TORKOA—F—%
TR ZRICE Y S TRVIERFEICE VT, BRI RO —F —TlId 545
b & TR DT —REE) L7 o VREENIHES L2 ERbholz. S HIZEN LEEROEHE
WESC A N T — RIS BEENEE & A b T — 5 EERIE ORI b EH L.
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Abstract We perform a detailed X-ray spectral analysis of Supernova Remnant J0453.6-6829 with
Reflection Grating Spectrometer onboard XMM-Newton. We find an anomalously higher forbidden-to-
resonance ratio of OVII than expected from a typical thermal plasma model. The high ratio is explained
by considering a charge exchange emission.
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ORI (SNR) D XBRANT P AN IERMERIERC T T A~ OIRE, EHEIREZ &4 EMECHIE S
B IO HEFE 2 B S M T D 0EENR B D, ITHFED X BUEE BN X > T, @V He #1442 K
o BROISHUTH T 2 B8 HIRR OFRE . (f/r kb)) 235D SNR 22 b3 ST Y [1], 2o Tl
72 SNR DBV 7 T X<EF /L TIEEATE 2V, ZORFITE WV f/r LLOFRIL, BERAH (CX) [2]%°
HIEEEL RS) [BIDBTH L AREMEN RSN TS, LrL, ED XL 57 SNR (BNEREE, Fifib,
BREOBE LA T, JBHE/RE) TXRRS BEXDDOMNIH LN > TRV, Fox ik, He £ K
aFRCHE R L, EEHERORIEI 2 5 T & 5 = L = RAE 2 > XMM-Newton 75 #4580 oD KR [a]
P& (RGS) % VT, SNR J0453. 6-6829 DT 21T > 72, SNR J0453. 6-6829 DILATHFSE[4] Tl #&
7T A DHDETIVT 4 v MIBWTEERFC R X k7222 R~ Lz, Fx 13X SNR J0453. 6-6829 @
RGS A MUENT 21TV, 3607 £/r = 1062390 IZZIREDOEN T T X< 7217 TILF AR 20
W2 EERR L, 22 THRAXIEET, @0 /r O E LTRSS OMEEEIT 72, RS DS, RE+
FREE DR EZ VIS EEL SN D Z & CTHIBMROFEN/ NS | 2Rz /r W3 RELS 8D, F
72 RS O%hEIT SNR DIZRENIELFAD & X IR Y 227 FLICHN D, SNR J0453. 6-6829 X HL#RA T
MR7pTEReR LTS Z E0D RS ORREMIZIRWE B X bivd, IRICE~ X, /1 a7l 7 2 W PlEfe
ELT X ERIELTZ, X DA, TTAHOA G PNHhEMEOEBETEHBET D LItk -~ T
FIBROBREN KR E L 7D, ZDTH SNR IZ
BT A 72 75 X~ OB ST 015
T, f/r B REL 2D, BT 7 XA~ |Z o125t
X ODNEEZMZT-ET LTI 4y bEL o1
722 ZA, RGS A7 i K< HBH L
(Fig.1) o BRD X 5127 T X~ & JEAFHD
HFYEE & O EER T CX BAifFS D ooy
728, SNR J0453. 6-6829 D J&EHEREL 2O U
T ATCA&Parkes DR T — & % F\V N CHEHT :
L7-& A, SNR J0453. 6-6829 73 HI & & :
HELTWD Z Enbhnol, - T, SNR Xl
J0453. 6-6829 |Z331F B BAICE £/r b 2 I
B ENRKE WEBRERICHIET 5 HT E
FORMEYE E SNR DT T A~FDA F
EOMAEERATAELD X THATE S Z
NI T2[5], Box OFEFILEDE RN
EWBREEICH D SNR T CX M &5 a)
REMENEWZ EE2RIB LTV 5,

O VII Hea low-temperature plasma

high-temperature plasma

CX

0.0751

Counts/s/A

= CVILyp

Rel. Error
I}

Wavelength (A)

Fig. 1. The RGS spectrum of SNR J0453.6-6829. The colored
curves indicate the contributions of the low-temperature (blue),

high-temperature plasmas (orange), and the CX component
(magenta). The middle and lower panels show residuals from
the model without CX and with CX.
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Abstract We search for dark photon cold dark matter (DP-CDM) in the mass range of 74 — 110 peV/c?.
We developed a cryogenic receiver for the detection of conversion photons from DP-CDM. We did not
observe any significant signal, and we set upper limits x < 0.5 — 1.6x1071* at 95% confidence level.
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FHOWRER BT 25 2 L3, B rWET L R ZLCB W CEERRETH D, FHOL
TRIF—D 25%(FHF — 7 <~ Z—LIHIN D RADE DD EDTWD, I, F—7~ X =D e L
TH =7 74 FUOMERERH SN TWD, X —7 74 b UAXERSE DT EERT D & v ok
a0, BWGOBEREE X — 7 7+ DR D BB rTRE 72 e~ Ll B, 7272 L
Z OERHANE DO TR [IRD T/ SV, AR TIE, ERGORENEE L TE8EREHWTE —7 74+ F
BRI S, TOBHRNEERRTHI LT~ 75 b ERET 2 EREIT-72, 2D LD
REBRICKY, F—T T4 N EEMGOMAER(x) EX—27 7 b OEE (my) ORIE, & L<
ITENDICHIRE 5252 ENRTE D, ZOWEOTDIT, FHERMS OBREMRZ /S LI U ¥
IHEEEZ B Lo, RIS, BV ) A A2 RIBIZHO T TRICK D, BAT7HEBRE Y S EN T EE L 5
H L7z, 2021 411 A 29 A5 2021 45 12 A 10 HORIZ, 74 - 110 peV/c> OE&EEBICKT L TH —
77 4 B ARREAIT TN, MEHICHEBERESIIROD0 S Rhotz, ZOWRKT, ¥—27 74 b AR
FINFENE WS GED S & JRFTHY p EMED o TWE EFEIICOW T, BOAHEHE 10 5T LB
IAE % 2022 -1 A 17 HIZATo72, 22T, AEREZHELNRNWZ L2 HER LT, ZORE
IO, WEEEHIZ x < 0.5 - 1.6 X 100D LRAZEFEE 95% THE Lz, Z OfIBRIZFHEH 5
DOHKIZBZLKHETHY, ZNEFTTHROLEELWHIRETH S (X 1),
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Abstract We study the quantum stability of a superconducting string. The superconducting
string can affect the cosmological evolution of the string network and allow a string loop to
become a stable configuration, which is called a Vorton.
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TR AR L TeV A7 — LV ETOMHZIEFIZ) FLRIBLTWD Z LRI NE TOERNS S
NoTnD, L LN LRMIEMENESZEINTEY, T0obHo—o2L L THEWERMEN H
5, BEMEOEMLEEZEZ LN TS H DL LT, Vorton 8% 5, Vorton [TBEEX Y v 7 /L—
TRERSTNDEHEDTH-T, AN T EEHENDTI VY ey U T OMEBEICEI > TLA—7D
IHEICHRPL L CRERBNLE LTHEETZ 50 TIERWEBZ 2 b/ [1],

BB R R > 7R Vorton DEEMEZFHRLZ LIFEETHDL, EV0HD0L, BREXNY 7D
TFIEFA N 7 %y MU OB % 5 2 Vorton WZETE TH - 1= 5A TR BWE O st &
R0ELINLTHDI2],

FERRIZ, Vorton OB OZZEMIZRI T 20580, HREH L TV B /L— R D cosmic string D FAIZES
T HWLER T2 ZNTNDEN[3,4], ZNETOELL OFSEIE I T 7o —FI2 e EE - b D TH
S, LML, EEBEEARY 7 EO fermion ¥ rE— ROZEMEICOWTH - RFER R ENT-
(6], ZOWFZEIL, B FARERSRNIZ IR ST RMIRED 5 b O —>Th 58y CP EICxT 5
Peccei—-Quinn ##& 2 B4 54 /1788 L LT 55 Kim-Shifman-Vainshtein—Zakharov 5% (KSVZ
A OPSHATEBIGEA MY 7 Eo¥oet— RE2BE IR, TORREREZFHETLI VI LD
Thd, BIGEA N V7 EO¥rET— RNLETRWESIZIE, A MY U ZIBEERETIEARL 22
D, ZOFRERA T T DOERNTE > TUHET D, ZOERTHEEEA MY 7 OREMIZOWD TR
HTENTED, ZOMETIIBBEA Y 7 RHlR > TW DGR, 20N Y OF— N Ef)
BLLTESTIZLETEEE— RO MOET—NIZZLL T, ZO%MRET L EVIBENREZI LN
77 £, ZOFER % Vorton ([ZHAT D EEImEA N 7 E&FiILD fermion B v E— FAFHT R
X —=THIGEIIIFHEEH LV OEFMTHD E VTR EO N, ORI Vorton M3KF
BWEChHDLICOIZHEEL SNDLEEMRDFRIMITK L, KSVZ B O A Tl Vorton (XK BWE &%
ZHZEFTERNEVN) ZEEZERLTNS, SIbIZ, BEEARNI VT EOF¥y—TF % U 7T
fermionic 72 DI TIE72< | bosonic b D HLEZXDH T ENTE S, ERIGIFEHEmSNTZHD L
L C., KSVZ #& i & [A] U < Peccei-Quinn B Z# HB T 54 Hh 2R L L THbLNRD
Dine-Fischler—Srednicki-Zhitnitsky &% (DFSZ #5R)) DM TEARE A b U 7R E 2 BT [6],

AELFH LTI, A BRERTEZ ONTETZBEBEEA N 7oV TEEDIEHZ, AN IO
BEFX° Vorton O MR ZEMIZONWTONEEZ LD, TDH%, BREAN) V7 Eo¥eE—
ROZEMIZDONWT, B> bFvr UTH fermion THOHHAEDOHEE L Ea—T 5, &L TREIZ,
I bE ¥ U TN boson THAHAGEDERTE— ROLEMICOWTEREITO,
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Abstract Long-lived particles are predicted in many theories beyond the Standard Model. We developed
trigger algorithms for LHC-ATLAS experiment to detect displaced vertices, arising from neutral
long-lived particles. The algorithms are tested by simulations, showing that they have required
performance.
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Tk TR Z < OMBBIG AT 5 — 5 TH — 7 ~ X — DML DN E £ Tngng X
ORELIE SN TEY | SHBITAEERT 28 2 7= PE BSM) OERNEE TH 5, RRNFE 5T
(ZHEER S U7z LHC InsgsiE, s = R VX —CO 22525012 L > T BSM H5: 2 BHEEREE T 5,

ATLAS S2BR CIE LHC I#gs CARK Lo FRZ2EMNT 5 Z & T, ZHETITAWHEIFHD BSM & £ 565
FETHIHR FEER L. L L BMOIKEIZR S > TE LT TeV = f /L F— 247 —/LD BSM I21%
SRR 20T B 7= (1], — 5 CHXFMAERRGES° Hidden-Sector OGR4 K 2] N TS 2 EFHavkhi 1
(Long-Lived Particle, LLP)IZOWTIIIEHI LN TEB LT, ITEBMOEMME L TiEmasl T s

BSM ZHRHRT HEE, BKRDOH 2 FRIIMEHERT LB AE LW LI BET DB FEZEO2TIE
ETERVWED, BETAERLZYRMRS N A= AT LANEETH D, BFERETELDIF
&N EDRLFITE R RN DT D729, ATLAS EBROUERD bV H—13 &2 kR I23FH LT
FRAEER LT, ZAUCK U LLP (#2250 5 LIRIT L7tk CTHAE T 5728, HZE80 LRt -
MBI DRAZ BT 5, 5ERD b H—13Z 95 LIZRiA12%6 U TRREEAME S . LLP 858 DR 4 il [R
LT\,

ez ix, FEo LLP O fREEIC L » THA U A Displaced Vertex (DV) & FEIEN A HZ (Fig. 1) 2 HEERH
T5 MU AH—%BFT DL THME LLP S#ROBEE EF 5, bU T —TIHH 400 ms LINTOEHE 7R
BRIDRD BN D, DV ORI T, RG22 R LD B IR 2 K ORI O PRk & HrE
OB NI 2303035, Fox D DV b U T —1%, FIHTE 2 O 72 KENRFHEED] 2T,
ZDZIBH SN2 FLOHRTEAGE /R ZITH . VD 2 BRETOZEBIIC KV @il kg 2 gl
ZHET, AW T 1 B B OMEE & 72
TN XLOEAFEE 2 B H OB TR Hiv s EiE
@%ﬁﬁﬁ%ﬁTw:)xA%%%b\v:1v~v5 e e e )
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1&Wam7wnJXAfiE%e®ﬁ%ﬁ%Eﬁﬁ
T RESNOERE LN E v MO E T O
ANERESTHZ & THERBRENZET L, £
2 b=y g K oMERERHl O R, L — F 2R D P
B OHREWRD M) H—hb 9.3 %kFELZLE | T s
FLE e EmA

2 B H CELR SN D mdl 7 R AR T L S Y X —

P AT TA ORREERFRER T VT ) XL E_— R
ICRIEZ S LT 5 2 & crdfb Lz, “F¥ 150 ms C
FIEL, DV ORRESZFHWIRTEMKTEL 22T Ial—ra il o THER LT,

[—

PHERBHHT S
R I AEL) 7

BEREHEENT 3
| 1 |

@%ﬁ%ﬁammﬂmws]

Fig. 1. A schematic diagram of a displaced vertex.
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Abstract We study antiferromagnetic SU(3) spins on the triangular lattice by field-theoretic techniques.
We compute the topological “Berry phase” factor, and show that the low-energy effective theory is
described by SU(3)/U(1)? nonlinear sigma model with monopoles. The nature of the quantum phase
transition between Néel and valence-bond-solid order is discussed.
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2 WL ZE M OF A EICROEBEER M B ER 27 2 &+ A U RPEE SR T, SUR)A B V%
AHDIC, 22 40 FIZEOMICHE SN TE 2, 2L O8%E, RMERIZE TR DDz, M~
b R =T7 THEAE LT FE A B 72 BRI RE 2 FF o, RFEHIZ S DT, Néel 1RHE (Fig. 1(a)) & . valence bond
solid (VBS) JIREE (Fig. 1(b)) MZTF HALD, Néel IREETIIMHET 2881 s TR B RIEN AV ENTE
B 25012% LT, VBSIREETIIE FHONW DN AE Yy —EHIEEZK T 5, NIV =T VICEF
NDHNRT A= 2S5 L, BEniRETEAED SRR T 2 BB 2 5, R Néel-VBS
FRESRS VL, i SRR 72 AR O F A CIEALIA CE R W ERE 2 RIS & 52 Z L MBS, 20
PG I3 deconfined criticality & L CHEH 28D TWH[1],

AWFIETIL, SUB) A B2 S Ak 1 Ok EICELE S A7z [SU3) = A #s - BOEIEMER ) 12DV T
RN EBFOAHEROMEE LT o7, Ak Lo SUBAE VRIX, 7T A ML—ra Uik
U5Z &<  Néel IRREA BT 5 Z L3 A[HETH 5, Néel JRFED B DR T /L —[Fhd O AF B LRG3
) R—VIHZE D SURBYUL)? FERRIE S 7/~ R Cilak S b Z & 28 H Lz, SUR) A BV R CTREIC
ERMINTHWD L9112, AVUVRBKEF ETCERINTNAZEDFMELT, E/F— (f A
ZURY) B EBETAMNEND D, AHEGmICEENDSE / A—/VEHOFIL, Berry (A & T
HAAK A HHIRE 32T D, FrexlE SUB)AE LR TAF /LI 4 il
NZAERRT D HEEEZER L, T/ R—Lin54E U5 Berry (iAH % BAAH) (a)
CRHET 5 Z LIS LT3, ZOfER. AEVRBUCREFEL T, &

J AR VIHIZEWREBLID &9 | SUQR)IET#E 1 RCRREME A & FE Lo
HAIRE ST,

FHERRS S OFRAT TlE, BRERRSRFOXIFRE & E O, EE e ikE %
K727, Néel HHIZA & U EERFED . VBS FRITH T OXI RS, %
AVE BTNV TG 5, Berry (iAHZFERS HH~DH Z &

IZE 0, BFORBMEZERIL, £ R—LEEOMEZE# S L CEH

FB D ERW BN T, S B, B Ho R LE s e (P)7

T A MAFRNTIC K-> T, FFED A U EIHIZH LT, &/ FR—/b

B 705 VBS FRIF AR A M CE 5 Z & &R Lz, ZHUZ LY | VBS

FUEA R 2 AV ORIFICEURT 5 kA1 2 9 L REFR AR 7= 4 /\

ELTIRTE S, 7/~ =<y TF T OiEmnb, AL [RlERcHFR

ML MR T D RRE D T A R ORI, B EEIE S D 2 &35y

M5, UL EOFEFIL, SUR) AR TTH SUQR)IETHE 1O & RIERIZ, AN AN A

deconfined criticality (Z & % Néel-VBS #HH D EHz 2 AR O FIREM: %

RETHHDTH S, Fig. 1. An example of (a) Néel state
and (b) VBS state.
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Abstract We propose that the holographic dual of classical gravity theory on a three-dimensional de
Sitter space is given by a Wess-Zumino-Witten model at an appropriate limit. Our discussion is based on
the gravity description by Chern-Simons theory. We check our duality by comparing the partition
functions.
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BT OR b EELFEOOEDIXEFENHEREZMANT L2 ThHD. BETENEmEZERL
THDOOESOT Fa—F L LT, xul 77 4 v 7 FEEPEAIIESN T\, xur T 7 4
v 7 TR E RN IRTCIEVER LoOSRoRFiHmEEMTHDL LWV PETH L. Zn kD
PR BORHE DB b B4 72 BllE, AdS/CFTXIS & MEEIL 2 d+ 1R TTHiT ¥ Anti-de Sitter (AdS) W§%E E o &1
)G & dik TP (Conformal Field Theory, CFT) D RO B xHETdH H[1]. AdS/CFTHRHIEG LIS
DL LT, deSitter (dS) HfZ% & CFTOR DAS/CFTAG[2] HIRRE I N TV DA, AdS/CFTIZEERD &
RINILER N NONRBRTH 5. dSKZE I IRTH 23 2 OB Ch 5728, dS/ICFTXHIL %
W29 5 Z EITFHMMIC b EERERZR S EEZ 2 0D, RO BRI, dSKFZEIZRH72CFT%
WETDHETHD., AFFETIE, BT W THDIRTOENERICER T DI LT 5.

AHFFETIE, FEIZRD2ODOFEEEH W=, 1-0HIE, 3RICHE /) BFH 23 Chern-Simons ¥ i & FEXAL 5 —
Oy —VHmE AW TR TE L WS FETHAH[3]. FRZF—VHENSLRR)D & & XAISE ) %,
SUQ2)® & = 1XEuclidean dSE /) #Ftif 3%, 2-2HIE, Chern-SimonsEH i3 Wess-Zumino-Witten (WZW)
PR L P T D —FRDOCFT LSl TH D &V ) FETH H[4]. R/ —VRENSUQR)D & 1L Z Oxfhis
Z % Z & TChern-Simons PR O /3 Bl BIE LIRSV E T H Z LN TE 5. ZORER
Chern-SimonsEii ChAx ML EZFHHE T2 ENAEETHD. DO ESDHIE LT, FHaxlH[5] T
VEUITNA R haE—0bAO— b THLET hrE—[6)FHAE L.

L TCHRARIZ2oDHEFEEMAA YD L, Euclidean dSE /I EE G D /0 FL BIE A SUQ) WZWHTE % T
FHMECE B2 NS, LLEDERD, Fx 133K ITdSE S HEGH I} 72 CFTIZSU(2) WZWH AL T
RINDEEZ, [TNCBWTEEMIZHBELREBEZTHRD Z LTI O D2 ODOEERORISET T, £
OFER, O /BRSO i BB IRASWZWHERL O U /2R 4 & 5 2 L THEIND Z L b
7o, ZOWMRORY FFR—R 425 EHEROAS/ICFTHIG L IR E S BARL Z LITEEPMLETHD. 6
12, WN = /UERI LRI D 7 7 AOBEROMICAFET HRHEEZ WD Z & T, Fkx DR_E LT
KISWEAHT SN Z & bigim Lo
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Abstract In AdS/CFT correspondence, the reconstruction of the bulk geometry from the boundary
theory is an important subject to address the quantum theory of gravity. In this study, we see that
the bulk geometry is reconstructed from the boundary entanglement entropy, in the special case of
AdS3/CFTo.

AdS/CFT %fiis & 1%, WTHIR K « ¥ v X —H22 EOBE PR OV 7)) &, ZORZEOER ECESE
N-EHEEERWEOBTROEMIED Z & TH 5. AdS/CPT %t TIXt#H OHEGR N EM TH 57120,
JFEMIIT NV OB EEREROLO BT DR T2 Z ENAETH Y, TOWD HHE Ly
FHBEE LIRS, FRZ VT OBNGOBBNF 2R N ORET S, 2V EROLOE T #HmOYILEIC
Ko T NI OHEEBERTHEVIRRT, BNOETFREREROGOE FRICEL> TER LT
B AREME 2RO TWTC, THEERICHIZE SN TE . L L, BROBOBEFHICE D/ 7 DHED
SERRFERIL, KKRITTO AdSy/CFT S B W THRER TH 5.

% Z TIRRIED AdSy/CFTy RSB W TV 7 FFZE D FER O FihEE — I 525 2 L X T& 20T
BHAHIM. ZORWIZEZ D720, ABFZETIIOEM#EDIN O FE[1], 8 X hole-ography[2] &5 2 D
DOFEICHEB Lz, LMo FEL, BEROGOEFmOMBEREEOREEE W T vy OFtE%
ERTDHETH S, Lo LHBEBEEOREIL, REMIZIZ V7 IZ81T D X VIR O it & #H
BboTno7ed, MR TE DI/ V7 ORREEDHRE 72> TLE S . ZHUTFHRIZRPTHZR A
T NVKF T UDREENEK ST FFIRD L E2EWRL, BRICHEEZIRET LI ENTE .
—7C hole-ography (FRADTZ L Z L TNV A LN e 2 brbE—ZHNTALT OFHEEERTDH. L
ML H TN A sy ha E— 3R OERFERIC T L CER I, 2V 7 IR B %
ML ZENMEL DT, ZORM—FEHR EOFELNMERTERV. SV 5 L, hole-ography
IZ &> CRHHEDORINR T ZRET HZENTERNDTHS.

FAOBFEBIZBNTIE, ZNbD 2 DOFEL D EMHAEDLEDLZ L TENENDORAEZTRL,
AdS;/ICFTL IZBWCZ U A U TN A s s 2 b —nbHEE2 525 FEAIRE L. ZOFIEC
X oT, AdS;HFZE, AdS; VU FUBEZE, BEXOBTZ 77 v 7 im—/VEFZE Ly 9 3 DORFZE % BAREYIZ
MR 5 Z EICP LT, 7272 LZEDOFIEZ V7 B3EI T, entanglement wedge & causal wedge 73—
THEWVWIHRIEZRIT CIESLEND. AFFETIIBITRB LI-FEOMai2 E-5 A L4508, b
FLOBFIZ RV BRZ 9 & LTZBOREEEZH ST L, TOMFIZHONT bikmz BT 5.
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Abstract We have launched the ONOKORO project to understand cluster formation phenomena in nuclei
and nuclear matter from the (p,pX) reactions. We have developed the TOGAXSI telescope consisting of
Si trackers and GAGG(Ce) calorimeters. | simulated experimental requirements and performed the test
experiment of the GAGG(Ce) calorimeter at HIMAC, QST.
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ITEOB R RBFZEIC L0 BB I3 E S Tliiel . BEST A Y AV HHEIDL U THREM
W2 dR0t, He, abifEWVWolol TAX—NEREINDZERNTFEINTWDH[], AR RTH DR
TR THRBEOBSENELD ZE LN RBEINTEY, 4 F TOVEEN R FEOMBICEE 20
LAREMEN S D[2], £72 2 OMTEIL a FAEED A I = X A K1 O RREEAR B O i B0 1 2 O 1EC
HEFTRIESR & Vo e RSB R OMRIZEEN D, ZOBIG A7 ) — BT 2 EBRFIEE LT,
Bx R FEND 7 T 252 —X X=d, t. He, a) &1 & OBELUZ X > THE T (p, pX) ISIZHER L
7o (o, pX) BOGHIE CIIME HE N7 T A2 — LG T O A - =3 X —%20E L, EaEXKEE
ERHWCTY TAZ =D x VX —AXT MERMNT S, ZORREZITFEREOZE L DIIA (2K

SWIERSIIC L AHERME L T 52 & T 7 AX —BRRICOWVWTDIERNE LN D Z & DR
Ehd, XAy FFEBRE L THRK RONP CIEES)FEIC XD 21280 D (p, pa) SO DORIERTT O,
R o 7 T A Z—DMFAET 2 ATREMESC UG RFE D T A Y b — TR D B S V72 [3), 74 Y
b —FIRIFAEOME T EE R & —F L. T DFEBRT (p, pX) BUSHIE OB ENRENT= & F 25,

T TEAIZZOFEEZ aUSND T T AZ—IZONTHILEL, REER % & Tokkx 7o TR
WD Z T, 7T AX TSRS m’@%Té’k%H%kbtwwmofmym?F%%
b UTo, REERE CTOIBROMEED 7 7 A 5 —DIRREIN % FEBLT 5 72 I T EB) 75 T O EER D
ﬁf%éo%;TE@@?£%®K®®TVXZ%7kLT%%@@ﬁm) A=K —LSi AU v
TERRAWE T X TR S 22 DR TOGAXST 7 U A 2T Th 5, KX i, £TH
BF RIBF TEBRMEHE SN TUWD 2504 MeV @ PCa REE E—LZ MW (p, m&mﬁu (22T
TOGAXST 7 LA D¥ X 2 b— 3 U E{TWESRMEREZ R 7o, T OREE, Wrimfbll el S e oy %
VX —fERE 2 MeV (rms) 23723 72O DERMEREIZI I r Y — A — 5‘(MMw(m@®£zw%~A
fREE. T vX o B2 TIE 3 mrad (rms) DA EDFREE L 0o T2, -7 T A Z — O HERIZ1X 50
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A [ENE TS GAGG (Ce) U — % H— DT ZAITUN, =RV X — 3 FERECIRE ] 0 R RE 72 & O FEAPERE
DOFHli 1T -T2, 74 b —IZITETFEIRDO BV APD & & FFRITEN D7 A V3@ A DB
PMT Z #i5f L 7=, FFIC APD (2D Tl i 2 0 F R T oD [0] 1 2 Brf (2 BR & U 7=, PERESTAMIE HIMAC
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o OFEREAZHNT 7 T 2 F —ANZITEm D fREED APD % RBKBS AN DWW TIEEER DA 5 72 PUT % 1
WHZ EITRE LT, if_u%ﬁkf WZOWTIE T + b —OSRAICER T 23 EDOEN A
HNTEDIER A WD 2 & T f X — o fRie 2 2k CERMEREZ M- T 2 LN TE 1, fimd
U CIIASRDO TR VX —fFREL U b 2 EREELL L TRBY, S56ICEL— ML 2R EEOE(L Lk
WEINTe, BRIZINLOUEEZITV, LBV RV —fiEE BIET TETH D,
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Abstract For the next balloon experiment SMILE-3, we need the scintillation camera that has a high
energy resolution, a broad dynamic range, and a good time resolution. Then I developed the MPPC photo
readout system. | evaluated performance of this system and constructed an electron-tracking Compton
camera using this system.
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SRR DITE T - R REER OO RN H D [1], L L, BIELBE O RFITAE
H STV, BEEFORIEOMBINIIIHERR O ZEM AN EE TH LM, sl 0mIEE2 50
TR, ZOFRKIL, FHEEAREROHABEERIZL Y VeV FIRIC KEDOHEZT N ET 5720 T
bb, Tz, 1EROLEESETIIH o~ ROBIRTMEZ —RBIZRDDH Z LN TET, BN RAA—V
TINTEIN, 2O, BN NSO < U0 TR TET, SNHEH ETE iy, o
OBRZFTBT D720, Tex IXB AR HE 27~ A F (ETCC) ZBi% LT\ 5, ETCC 1LATE: D
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BSET5Z8I2k0, a7 NoEEPERER L, AT ~HBOBRRF A —BICRETE S, £
D=, FERDFTIEEEN, HFHRA A= TRARETH D, 2O LICL D, HiEEOLEEEF
D point spread function(PSF) #EFK L. MEFTMNRETE B,

ETCC |2 & % RARBIRI 28R : SMILE 3 o> Yk #1225k SMILE-3 Tlx. EHIMRERKIC L0 . RHEHHR A6 5
ZEINT 5, SHERRROFEMRZZR oM 2 BT L, s RIEICHIRE 52 5720, SMILE-2+2> 5 A %)
TEAER) 5~10 15, Z2fE155fREE (PSF) 2~3 (i3, T R /LX—0fREE 8~9 % (511 keV, FWHM) DRE% &
LT 5, THEERT I, PSA DR EZITo 70, e
T EAHEEE DD Multi Pixel Photon Counter (MPPC) [ZZ8
L., Br9%RE2 EF5 2L Cor X2 dE L, mF]
"7 T EBRGET TR L, FAT Iy 7 L UERIER
L7=, F7=. ETCC O AREEFRIHIE D 72 12 common stop kU A
— AT DB LB ) I ADC AR LT, 2
FRTILTPC D=2 7 R UBELR O R U 7 S5 ANE PSA OREfH]
R E T D720, FEMEEEIX TPC O —RILI7 M DZE[ 4y
fiERE & IR/ D 20 ns DER SN D, WO HiEEZ%
Z L EEICRYE L 72 MPPC Gidx i LIRS THERERFA 255 272 > Fig. 1. MPPC photo readout system
T-HE B —FEIC 9 E D MPPC 42T T 662 keV D R/ X —43 i RE

< 600 e

237 % (FWHM) Z 3Rk L, 010 Caed i LRI & U CIER (28 3 :m&éﬁw
VEF BRI BVEIC RS LTz, 7=, WEISARAEIE ADC >~ = 500¢ 7.5%@662 keV (FWHM)
Uy L— % 4.375 MHz 12 1P 722 & C, 15 ns £ CHEL 400 - E

oo ZUDOMRERE. ETCC & L COBMERBROD 7= I 5140 30013 ;
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770 511 keV =2 “Ar @ 1293 keV DFERLOBLHIR MAr D FERR DI 100 - ]
MEEDPHER CE T, T XA v 7 LT 40 keV~4 MeV oJl‘gf¢J..

L 720 SMILE-2+0 150 keV~2 MeV 78 B3k LTV 5 = & %1 omomomo?m -
WLz, ZHIUT XY PSA 1L SMILE-3 ~DHE(i 73 T & 7=, ROTEY ke

References Fig. 2. ¥'Cs energy spectrum
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Abstract Ground-based gamma-ray telescopes MAGIC followed up gamma-ray bursts GRB 201015A
and GRB 201216C. A hint of gamma-ray signal is found from GRB 201015A and gamma-ray signal is
detected from GRB 201216C. From GRB 201015A analysis, relatively large amount of the jet’s total
energy is inferred.
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1% 2020 4F 12 A 16 HICHEAE LT ~#E/S—A - GRB
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Abstract For precise measurements of polarization patterns in Cosmic Microwave Background, it is
necessary to calibrate orientations of polarization response for each detector within 0.1-degree accuracy.
We developed a calibration system by using a Sparse Wire Grid for CMB telescopes, and we confirmed
its optical performance and remote-control capability.
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W~ A 7 2 s (OMB) OIRNBLNIFHOERAZMEHNTRERO T —7Thh A 7
V~ya/@ WS T 5T D RIAEIEORHZILI T O & T o8kx RFHOFITHE L FZRMETH D,
Simons Observatory SEBRIX, 7 ¥ I~ (P 5200 m) (ZBWT, AFF4H0 CMB BiESEIZK 6 7
il & OERE R AR TES 28858k L CEAIT ) ERTH D, 4 DO 6 3 HO/NARE=STIIMET)
ﬁ’m%#éﬁ%ﬁ%@ﬁ*’aﬁmbfwé Z LT, JFARENEICHRT D OB DREEFZ I
DI g T 7 S ORMISEE O R E (FEAMA) 2 0.1 S OFSE CiEE IR 72 (1],

‘ AHFIE T, ZORIEA ZIET 2 25 Sparse

Wire Grid Calibrator ZBZE L=, ZHNII&E
IAY =7V v RiZkoTRHEZTEIEY H
THRETHDH[2] , WIERHZIZ, VA Y—2Y
v R & LmeE oM Flc@E<, —J%, CMB #l
BEEZIZ, VA4 —27 U > F‘%’Fﬁﬁ‘%ﬂﬂhﬁ)%ﬁi
D BRI BV, RFERRZEDIRHD T2
i\mﬁgffﬁ%ﬁbﬁ%kWTﬁMQT\
IA4%Y—27 Uy NOHLANDOBEMED MZHE
Thd, FUA Y —DmE & EWAERET
HET L MENDH D, ZD 2 DOEREEKT
DI, EWSRREE RO v o — X L Ei A
HLT LR O2R5EHEEAE =4 — [FIHSH]4H
V7 T BEAOEBEBOH LANEZITO 1

z = Ry MEEEmE L (Figl),

Figl. (Left) 3D Drawing of a telescope with Sparse B L7 dEmATERAE- L CWVDA I LA
Wire Grid Calibrator & (Right) Photo of the Calibrator  pean4-7 7w T v GO0 5 YSBITHER 0
HEHZRER L, BEZMER L, S OICERHIEIC XL > TEHEEICEEFEO BB EZ{TH) 7dD Y 7
F7 =T BB LT, INHOHAERRIZK - T, EEHFEEDOY T — MEbIFEIEL T,

Fo. LEEZIEH L OMARERTY Sparse Wire Grid Calibrator Z AW TRIEAZIIETE 5 Z

EHRFERELT, VE—MINC LV U A v—2 U » REREEEL, ZEHEORLISE DR & 80 S

N5z &R LT,
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Abstract We developed time and energy discriminated *>Eu synchrotron-radiation-based Mdssbauer
spectroscopy. We also reconstructed Mdssbauer spectra in specific energy windows, and obtained the
information of electronic states with different depths.
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DIFETIIREEFZ L OBERN DI, WTFNLOF v o RV TREND D EWIN AT hVZKE
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NRIERIEREZRRE Lz, 2k, Fry o2& THM c 23X — - Ko 7T —HED 3 kT
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Fig. 1. Setup of synchrotron-radiation-based Mdssbauer spectroscopy. Fig. 2. Mdssbauer spectrum of the Eu
and EuFsz deposited sample for energy
below 13 keV.
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Abstract We demonstrated the frequency modulation of the 14.4-keV gamma ray by the Mdéssbauer
spectroscopy and measured the lifetime of the first excited state of °’Fe by the time-delayed coincidence
counts of the sequentially emitted 122-keV and 14.4-keV gamma rays. These results lead to the study for
the quantum gamma-ray optics.

© 2022 Department of Physics, Kyoto University
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Fig. 1 Absorption spectrum of the
stainless-steel foil at rest.

References
[1] F. Vagizov, V. Antonov et al., Nature 508, 80-83(2014)



EFRIREBEOMLEEE L
BB % 15D H ARG B ORISR

FHAIEE HFHAR

Abstract We developed a 1 -PIC of three electrodes to improve the tracking accuracy of a recoil
electron. At first we tested a fundamental features of this . -PIC and successfully get signals and the
ratio of signal heights is 2:1:1, and we have drastically decreased false track, which result matches
simulation.
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Abstract The ATLAS Level-1 muon trigger system will be upgraded for LHC Run-3. We
report the result of development and performance study of the Level-1 muon trigger
algorithm for Run-3, which utilizes information from newly installed detectors. Also, we
present the validation of the firmware for the algorithm, implemented on a trigger decision
board.
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Fig.1. Cross-Section of the ATLAS muon system
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