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1)

Satoshi Iso, Noriaki Kitazawa and Takao Suyama, Gauge Symmetry Restoration by Higgs Condensa-
tion in Flux Compactifications on Coset Spaces, Physical Review D105 (2022) 045008.

Noriaki Kitazawa, Polarization of CMB and possible time dependence of dark energy, Physics of the
Dark Universe 35 (2021) 100937.

Yabin Wang and Osamu Yasuda, Search for sterile neutrinos by shower events at a future neutrino
telescope, PTEP 2022 (2022) 023B04.

2) FRER
@ HARYIHES 2021 EMFERZ 20219 H 14 H - 17TH (A¥ 54 )
Y. Wang, O. Yasuda : Phenomenology of sterile neutrino oscillations at a future neutrino telescope

@ HrE MRS (=2 — MY 2 TR BRTF L8 BI%SR, 202243 A 7H 8 H, THEAAEEY
YR —FK—, F T A VARG

O. Yasuda: “C02 Summary”
Y. Wang: “Search for sterile neutrinos by IceCube shower events”
3) g% * ?%Eﬂ,\%

ZHE  FEF T=2—1 VY 0P
BORLE (F 4 > 24) 2021 4E 11 AB No.701, p72.

ZHE: =a—t V2 e~aF7FHT
Bkl E (h 4 2> 2f) 202244 A5 No.706, pl4.
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mIRILE¥—ERAEE
1. REHOHES

Research of our Laboratory in the academic year 2021/2022 was devoted to theoretical studies of
cosmological inflation in the early Universe, primordial black holes, induced gravitational waves and
the dark matter composition. This research was based on our earlier research results in the theoretical
model building of cosmological inflation and the primordial black hole formation in modified gravity
and supergravity theory.

We studied the known approximate equivalence (without supersymmetry) between the Starobinsky
and Higgs models of inflation in the large-field approximation, which leads to the common inflaton
scalar potential. We extended this equivalence to the supergravity theory by using the minimal
supergravity framework with a single (inflaton) scalar. In our new supergravity model, the Starobinsky
and Higgs pictures of inflation arise in two different gauges of the same theory (S.Ketov).

Our main new research results describe the mechanism of the primordial black holes formation due
to tachyonic instabilities of the scalar fields, that leads to a significant amplification of the scalar power
spectrum. A contribution of primordial black holes to the observed dark matter in several extensions
of the Starobinsky model of inflation in modified gravity was studied in detail. Our models feature a
multi-field mechanism that leads to generation of a sharp peak in the power spectrum at small wave
lengths, which is responsible for a production of primordial black holes. This mechanism is different
from the single-field models and requires a stochastic treatment during the intermediate phase of
the inflationary dynamics. Our model has the effective single-field Starobinsky inflation for the wave
lengths probed by the Cosmic Microwave Background radiation, and can explain the observed cold
dark matter content in the Universe by the formation of primordial black holes (S.Ketov).

Primordial black holes can be viewed as a probe of supergravity theory and as a cosmic window
into fundamental physics beyond the Standard Models of cosmology and elementary particles. Our
theoretical models can be used for discrimination of phenomenological models of the early Universe
cosmology. We estimated the masses of primordial black holes and found their density fraction as
part of dark matter. Our supergravity models are in agreement with the inflationary observables, and
predict the masses of primordial black holes in the range between 106 g and 10%° g. We computed
the spectrum of the gravitational waves induced by primordial black holes in our models, and showed
that these gravitational waves can be detected by the future gravitational interferometers such as the
LISA, DECIGO, TAIJI and Tian Qin projects.

We investigated the parameter space of our models of cosmological inflation and primordial black
hole formation in the Starobinsky supergravity. Our models describe the double inflation, whose first
stage is driven by Starobinsky inflaton, and whose second stage is driven by another scalar belonging
to the supergravity multiplet. The “ultra-slow-roll” regime between the two stages leads a large peak
(enhancement) in the power spectrum of scalar perturbations, which results in efficient formation of
primordial black holes. Those features are generic in our models, while the primordial black holes can
account for a significant part or the whole of dark matter. Some of the earlier proposed models in the
same class are in tension with the observed value of the scalar tilt, so that we proposed more general

models, and investigated the dependence of the cosmological tilts and the scalar power spectrum
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enhancement upon the parameters. The masses pf primordial black holes and their density fraction
(as part of dark matter) were also calculated. A good agreement with observations requires fine tuning
of the parameters. Our models offer the (super)gravitational origin of inflation, primordial black holes
and dark matter together, and may be confirmed or falsified by future precision measurements of the
Cosmic Microwave Background radiation and the gravitational waves induced by the primordial black
holes production (R.Ishikawa, S.Ketov).

2. BAESRE

1) &

A. Gundhi, S.V. Ketov and C.F. Steinwachs: ”Primordial black hole dark matter in dilaton-extended
two-field Starobinsky inflation”, Phys. Rev. D 103 (2021) No. 8, 083518, 23 pages

S.V. Ketov: "Multi-field versus single-field in supergravity models of inflation and primordial black
holes”, Universe 7 (2021), No. 5, 115, 28 pages

R. Ishikawa and S.V. Ketov: ”Exploring the parameter space of modified supergravity for double
inflation and primordial black hole formation”, Class. Quant. Grav., 39 (2022) No. 1, 015016, 19

pages

V.R. Ivanov, S.V. Ketov, E.O. Pozdeeva and S.Yu. Vernov: ” Analytic extensions of Starobinsky model
of inflation”, JCAP 03 (2022) 058, 28 pages

2) FREE

@ 7th International Symposium on Prospects in the Physics of Discrete Symmetries DISCRETE
2020-2021 2021 4F 11 A 29-12 A 03 H (Bergen, Norway)

S.V. Ketov: On the large-field equivalence between Starobinsky and Higgs inflation in gravity and
supergravity (invited talk)
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1. HA3EEENDEIE

AKIEETIX, BARROTIDSBD 10 IRWHEEH] 2323RF ey 2iffseage L, =%
VF v RN EE RO L I N F ey OfgERE L T, MWHEEF O IESEIE) 2 & 7
AL TW%. 2021 EEOMIFEEMARIIA XY 7 14, K¥EWE IS, ZZE3ILTHS.

1) 2 NFESHEREEHZz AV T v o RILEEE NE-AA HEEROME

AR YRZERBET L E T 1Y -GG TFEZRES XSGR FAEZEER T, #IREo N F o ont
EREOEHEMRFN LIS Z 2T, 2N HEHEMHEEKEHEST 228 TE 5. AN Fa U
HARREAHEAEH OB I X 3 2 K FAHBERIEN, R YBMEEEREZIRES 28 kFike L
THHZEDTWS. B, EEOMELEBRIHEL VWAL YIRS =20 F 5 (p=~ B&
FAAN) X LT, Hik LHC @ ALICE 525823 2 b FAHBEIREE 2 MIE L, NV A4 EMHEAEH O 7272
BRPBONZ LHFIATHS. LELAA L pE WHEOVHEEATHEWCERTE 329, Zhz
NDOF x ¥ ANOMNLIZFEN D 5%, HAEEHOEHRZIELLGIEHT I TERL.

AR TIE NE-AA DF v ¥ 2UFEE ZHICED o, EEEMEEBEROREZ1TS. NV A UED
RWAHBERE, YBEAEE TOMT QCD FHETRD 5172 HAL QCD K7 > vy v 2V, Hw R
B DY —ZABBZAHT 2. F¥ Y AUEEMRIINAT, 74 VAL Y ZHEHEMOBEDO = v
¥—72, WEMNTHOZ—a HEERAREZZE2RETRDAALANY IV HEHBEBEBEZHE S 5.
MR LT, V—REREEYNGERZ 2T, p=~ B AA BB O TR T — X OFRHEI IR 2 5
WHEBIICHHINS Z 2R Lz, HROTPENERE —K L2 ickd, NEHEEHL AA
MEERZIICEINTH 253, FHEIRESLHEREIRAE 2 /E 2 12 EHAEERITR < 13730 2 L 23 & 5
W o7, NE-ANRIZIEH R A N F 2 I 2 HIEIRRED D & H A 2 AlREME DR S LT\ 73,
AHFFEDFERII D2 ¥ d NE-AN OREL IR (M) S HEIREBIZH o biknw I & 2R
LTW53.

2) BRLYCHEZZRLICHERBEFRAICLZITFVFyvI/N\ROYDBEE

BEDOANRB NI =2 q% qeq NV A V) F2ldqq (XAV V) LHAGDLETHRIN S, I
EORBROMERICED, ZOFHIEDbDRVWIF Y F v 7 BNEIEEZ IO R > ORA RO -
TW3. FHZ, "FarvEGEZERERL L, NFe YBEEEERCX > TERENS N Fa ra1ik
REL N 2 HEEDSIEHZED TV S, EBDO N Fa > OGS I 4 RS DEREHLE TR X
N30, HEDNFrYOMELFEm T 2B, EEMEMEN2HEEI< X <1 TARr YT
KEOHEEZERILT S, X ~ 1 THNUEINF R VD TREBRSPZELHTHD, X ~0ThIUuzh
DA DR B 72 5. 55ERIRZ, BELffich sbhd  FaroEaty, BELR L )
LT AL F — WS BLIE ORI BRIMRE 2GR E 5 2 52729, HG 5 A(1405) 72D NAFr YD
WSS DI WS NTE . LA LENL VOB R TERETERZVIEEAE N
RTIX, PHHREEGRREZOFFHEHAT S Z 2 IXTERW.

AW TIIREBIRRICARL Y ORIEZEAT S 2 T, AL VI EMATERVRISHEH
TELLOICURT L. MBI LB HCTEEARIC X > TL Y IMIEOZYEZHEEL, R L%
FHAERRADIERD D D L h EVEHEIFHEZ RO Z L BR LTz, SIOIKEBRORANDIGHE LT, &
BT, X(3872), NQXANVLY, QUEANVFREDNFRYRIZFTTRL, RFERTH 5
SHBXUREFRTH 2 He XA v —ITGHL, Zh o OREBONEE CIIEENRD BB TH
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%2 RO Uz, FHC X(3872) & NQ XA NV F IHERDOFFHREREHRATITIEL <&
GUHOHENTET, LY IRMIETHR L REBERRAIBETH 2 Z e pRE Nk

3) HIBREX LT = MiEREOME DZHA

AMLYIRRS = 2DV ATH5E DOEIRER, BHEDONFO Y RIGTERT 2 Z EHH L
WeDFERT - 2B Z LK, BESLHEBIER Y OREARNLEENARBHDIREIZ V. FHZ, =(1620)
¥ 2(1690) & XN 2 HIEREEIZDOWTIE, B4 BREGERETEMTON TV 2 D DDOWHDREIZIEE -
TWARV, TEEIAINVEF—KIEEFHE Lz Belle EZBICED, Fv¥y—2%28LE NV F 2D 172 N\
DFFRAENHIE XN, 12 ALEREDHHIC 2(1620) ¥ 2(1690) D ¥ — 7 a8l S iz, FEERD KT
TIREEMHRIZRINTRVWT Z4 b« vy ZF =iz HVwHND, 2(1620) & 2(1690) D B —
INBIZZNZN KA & KXY OBEZ A LF =8V, Ko TTI74 b - w4 FF =0 TIRE I
BE Y EEE, RENRICE > TEDHELH TN TV EAREEDL S 5.

AFECIXBIERN R 2 EUNCE D S 728, HA TN =RY —EEHAWTTF v Y IIAFEERX Y >~ -
NYF VHEIRIEZFDRT 2. A4 I A2 =2 ) —1ETIE, 2(1620) B XK E(1690) 1 2 (REGELH 03
IEIRAE ¥ U CHIEAEA D SEIINCAER I NS, 2(1620) 2>/ h 4 I 12 =R ) —TEDFATHIZEDEL
BLRIET1E, HISKREBOFEIESA L, ERTBRHSN X5 — G2 RS0V, Bl 5
X=X = HUNCHHEE ST 2 Z T, EBTHHINS L5 R —I7MENEENS Z e REN. &
HIZ, AL N2 =X) —ETHAELLZBENREEOART bre, 754 - va 7F—0fizlt
B35 22T, 2(1620) I L THEMRTEY -2 DfENTIE Z e LT L.

4) VA—2NROYOBHEZEUHEERT VI vILOSEN

7+ —ZBOHENERIZ, 75— D CIADDDICEEBIHIT 2 Z L3 TERWD, TITH 1 FEMEH
HTH AT QCD I LK 2 BMEFTHE T ThTE . 74— 7EEPERICEVHRTIEX, 74—
JHIRT ¥ e d, WEMOZ —arlnt REFBECOMIEAR 7> > v L Tilibd b Z e BHIsh
TWb., 7z, B 4 — I WERICE 2 XY Ut DRFETID ANd L, KTV ¥ LT xLF =03
AV UNOBMETANF - FE L RDEHTERNECD, REBMORT VY vy LOVERICKRS. it
HERDZ + — V7 BETOY +— VBTV v LOFENAREIC R Y, BRERE R —ary
MIEORT > v VBEL B ZeHIREINTD, XV U DEEPERERD 7 + — 7R T V> v
MTEZ 258 3R TH 5.

AWIGETIX, 74— 7R XY U ZRZhDF v YA VDOHBEART V> v L EHAEL, BERT
VIR NAEMoTF v U ANMEEREEERMET 2. T2y T anNy  \GREEHWTX Y UNOEHE
BELDZARZ 3 —ORIRT Vv V2B T2 T, ARV A—27EETOZ x—JBRT V%
NOWEZHOLMZT S, HERELT, BBERT VI vy LOFEMICES T, XY UMD H ZADHE
WX TIRFNTZAINT —MRFNEZ D7 + —JRIBEMRT Vo vy VP EL 5 2 DRSS NIz X
Y UMERDOIRIE, KT VP2 LD 3LF —RIFHICKE A TWS. FEEIC, XY VAR ORM
EXDENZALF—TIE, FAEOMEERTRT O Yy LOBEBEL 2 Z e BHLNICHR -T2, &
512, FERFMEEMOERICE D RFTRT Vo vy L TEMLESEER, RF VY v LOESIEHRE XN
BRWZ e HRENTz. ORI B E DEUNRT v » LVOR OV EE 2R\ Z
CERRELTWS.
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2. BZEEERE

1)

T. Hyodo, M. Niiyama: "QCD and the Strange Baryon Spectrum”, Prog. Part. Nucl. Phys., 120
(2021) 103868

Y. Kamiya, K. Sasaki, T. Fukui, T. Hyodo, K. Morita, K. Ogata, A. Ohnishi, T. Hatsuda: ”Femto-
scopic study of coupled-channel N= and AA interactions”, Phys. Rev. C, 105 (2022) 014915

2) FRERE
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FEMPWR, THEEHE: 24— 2P OHAEEZEUREET V> v LD

@ XLt — AERE SRR TFIETES N F o VAR 2021 411 A 4-5 H GRALKEET
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WINEHAE, Femetitg @ 9RMBERRDOL v IMEIC L 28R

PaaRE, St @ EISRE L LT o E il REE D HE o fi#iH

PR, SHEEH . 72— FurOHHEREOHAERT V> v L O
@ H AV AR 2021 FEFERR 2021 F9H 14-17H (A¥ 54 )

AR, TURRERE, KPR S AL ¥ —HRERTOX Y Ny F HBB B ot
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@ F = EHLFEOER 2021 2021 8 H6-10H (> 74 >)

FORRETE - o~ o ISR ¢ 2 OfE (PR
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@ Sccond International Workshop on the Extension Project for the J-PARC Hadron Experimental
Facility (2nd J-PARC HEF-ex WS) 2022 %2 H 16-18 H (Online)

Tetsuo Hyodo: A(1405) as a hadronic molecule (Invited talk)

@ The International School for Strangeness Nuclear Physics 2021 2021 4 12 H 13-16 H (RCNP, Osaka
Univ.)

Tomona Kinugawa, Tetsuo Hyodo: Range correction in the weak-binding relation
Takuma Nishibuchi, Tetsuo Hyodo: Nature of excited = baryons as resonances

Ibuki Terashima, Tetsuo Hyodo: Analysis of coupled-channel potentials with quark and hadron degrees

of freedom

@ Double charm tetraquark and other exotics 2021 4£ 9 A 13-17 H (Online)
Tetsuo Hyodo: Hadron-hadron interaction from heavy-ion results (Invited Talk)
@ EXA online conference 2021 2021 4£ 9 H 13-17 H (Online)

Yuki Kamiya, Tetsuo Hyodo, Akira Ohnishi: Theoretical analysis of the K~ p and meson-baryon

correlation functions from high-energy collisions

Tomona Kinugawa, Tetsuo Hyodo: Range correction in the weak-binding relation for unstable states
@ Particles and Nuclei International Conference (PANIC2021) 2021 49 A 5-10 H (Online)
Tomona Kinugawa, Tetsuo Hyodo: Range correction in the weak-binding relation for unstable states

@ 19th International Conference on Hadron Spectroscopy and Structure (HADRON2021) 2021 4 7
H26-31 H (Online)

Tomona Kinugawa, Tetsuo Hyodo: Range correction in the weak-binding relation for unstable states
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1. REHOHES

FHEGRMAE X, HXERIED 2 &5 hET L —RKIAEHR, R - SRAF 0K L ElL, B
QS 2 71 77 A~ OEMYHLERE 2 7 —< & LT, M4 LR REPHR %2 05 HERIITSE 2
HDTW5. 2021 FEEOMFEERRIZIRA X Yy 7 24, FHEEIZLTDH S.

1) BIRLF—KAEHRr REOESL

SRR O OEESRAKOMIE  RFFOMAR L L TEN & X 5T 23R F L O TR
(AGN) IZDOWTHERMFLZITo72. AGN EET 27012, Z0ohDLIH2BEKRT Z v 7 k—
WATIRRLE 72 B2 W ADE T 208D H 5. TERIBIMENC TS 2 M AN ZDOEEE R T2 ER
LTV, BAZELBHIINC RO D 205 2 HRFFIHLDIR T WA ZADREL & 7 - TV 2 AlRE
PICOWTERE L. BRFNCIZHERRTRERE T V2R L, ZO5MREOMRUTO LS R b
otz (1) W2WH ZXEET A DMEHSENC X > TIEK, EEXh, BEXC 70X 5k@ixz s
5. (2) WlWHRAO—ET 7 v 7 R—VELETHE RN L%, KEMNBEEKT 2. ZEMNBET
7y 7 R—NVICH ARG T 5. FEHINCIIE Y & O 7 AAHGEB R 2D (K1), EEERE
FDTEE S BRI 205, REINCIERREFEE L P ARz E—E e 8 5. o% D AMBIEY
G O DR EE R, (3) Lo (1),(2) o#EICLD, AGN OIEINILEL, ffe LT
A2 LEICMEAT 2 Z e b o7z, RFFRFE TEESFEMYE, EVLRKE L ORFERETH 5.

EIRIILF—FHIEOREBHERE RN E XN TV 3 FHIRG T D% IR ROFICH
BT RERBICEENDH 2 L IR TWS. L LELWZRLE— (~ TeV) OFEHIRTDOWT Z DR
HBHDD, HOIHILFE— (~ PeV) DFHFHFUCOWTIIHELTIZR. 22 TZ D2 bl EREL
PeV OFHHRGTEZNEL TN D0 E S 0EIHL2ICT 572012, BFRAOEHTEAE G106.3+2.7
DT XL BHED XFRT — X2 L. 7 OFE X AREHS@H BRE 13z <, BIRET & R
FED VY —ICEEE D OFHMRE DRI L T0E Zehbhotz (K2). —F, G106.3+2.7 225
B XN TV DT < HIE X BB 2 AOZER 5% L TW5S DT, PeV FHMG T LT3
bDOEEZOND. AMFRITHFEKYE, EERT, KRKY L ORFHFETH 5.
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2) RARE

HEBEEZRDRATE Rossiter-MacLaughlin ISR ZHW2 &, ZAKEDO TPy MBI D, RO
BERICEAT HERIEOND. RIFRTIE, FEOMPEIEZERE ST 2 Z 2T, WIREELZRE L7
BEICHIHE L TV o X =0T 5 2 e 245 L, £OEEMNRFHEiZITY, BIRTREMICEE T 2
T B IR,

2. TR

1)

Yutaka Fujita, Aya Bamba, Kumiko K. Nobukawa, and Hironori Matsumoto: ”X-Ray Emission from
the PeVatron-candidate Supernova Remnant G106.3+2.7”, The Astrophysical Journal, 912 (2021) 133

Yutaka Fujita, Nozomu Kawakatu Nozomu, and Hiroshi Nagai: ”Massive Molecular Gas as a Fuel
Tank for Active Galactic Nuclei Feedback In Central Cluster Galaxies”, The Astrophysical Journal,
924 (2022) 24

Shin Sasaki, and Yasushi Suto: ”Disentangling the stellar inclination of transiting planetary systems:
Fully analytic approach to the Rossiter-McLaughlin effect incorporating the stellar differential rota-
tion”, PASJ, 73 (2021) 1656

2) FREE
@ HAKH¥E 2021 EMEESR 2021 FEIH 13~16 H (54 >)

B, BE, BIIAET, AR $X 12X % PeVatron EfRIK G106.34-2.7 OELHI
@ 5T L X —FEYHEMSES 2021 2021 FE 11 H 22~24 H (¥ 54 )

B, JIEE, AHE: Wlwd 228 e U7 RAAFORATD AGN feedback

@ 34 [MHERY VRY YA 2021 12 H21~24H (A 54 Y)

BEEW, JIBE, KHE Bl wh 2 EE e UAEMIRFANO 72 OfEE £ AGN feedback

@ AR ER 2022 FFBEFER 20223 H2~5H (F¥ 74 )

PR, JIBEEE, KHE: mlzwh2AZdlie UAEHERRNO 5 ZDEER Y AGN feedback

[ PRk

@ Linking the Science of Large Interferometer in the 2030 20214 11 H30H-12HA1H (>
4)

Yutaka Fujita: Nonthermal emissions from clusters of galaxies (Invited Talk)
@ GALAXY EVOLUTION WORKSHOP 20224 2H 7-10H (X~ 54 )

Yutaka Fujita, Nozomu, Kawakatu, and Hiroshi, Nagai: Massive molecular gas as a fuel tank for

Active Galactic Nuclei feedback in Central cluster galaxies
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1. REHOHES

1) BYBEHRICHTS ORISR

AHEEMBEBRO LT 2B FI%TIE, 797027 —L & /X i s 7 oiREBE I
KXz Zridizwy., ZhEEFHENEEE X 2 ETOREARFEHE Y LTS ZIIANSATERD
DTH5. —Jf, 77 7ERBICET 2 FHBHBZRHTRICT 2 2 O TIFEBINH D LR 24 %
25 IFTERVED, &F b ARRITZOEHMCD 5. HIAHZER OMED W2 5 HE
DY T E CHEBBIBIM RIS N 50?7 FEAFED b ¥ AV RISROEARRER, Zhs @i n T 30
FER-TVEHZL OETHEOH@EAE SN TWRL., 2T, HHAHZM Bz, JEEE,
A ZREIR Y, ROIEATES R KLU 7S50 75 ¥ 7 2 VIR TIEHAT 2 Z /N Vv, HEEs
BEIR EE X, BEMERENEEETT22212&D, 20 Bl EH- 72, BRINCE o H
TAGSRIELITTH 5. 1) EAAEHZEM R, JFaES R ORES RN WEMSSEREIR TH - T,
ROEHREHD 3T — L ORNE ZAHICHEBIROMELI BN 5. 2) FEBARMED HHIE, HRIGE
WO Z OF RO e U THEE 5D, b LAIZZOMAPMEEZ DO ZICX D EF ISR S
%. 3) FEEEX, TFH L TV AEEIRE A o EH A & F 2 EiikEe v o8 FHIEIC X - Tid
23, 4) HRORBREEZBIE T 2, MEMEOHBEIEAYMICEZ 3. /=, ZORAIN DR
HlckoTk% 2. UEXD, @HIHEHROEARBEEICHE SN2 EMEEDEIRIZ, & TFamiitis
WEoTHIEBZIN2bDTHD, EAHETRICBITS b2V T - LOREBREDRFRY XhTE
7z, BTHLIERRE IR (Resonance-assisted tunneling) IZK2 D TERWZ 2 bbh b, ZOFER
X, RO ERFOHWEAFETRICE T 2 HERE KON K ZR208F00 D 25 2 5 Alaetts?
»H5.

2) EEIT/ YERICEITS 2 DDORAESER & — e

HHENSEDOANINL M YRIGRICZEHBEENI L N YR EMEIN, HIEEOF L Ko 72Kk
HORED AL ST, PHEZMOTARBERAIENS. ZHHEANIL N VRIE, 7— /L FIEE
EWVWo 2 HHEANIL M YRIZEHNRY, REZEKDPBNS Z e RIS ONEH, ROAL
MZEMERHE T2 Z e PR#ETH 2 Z e R S BEFHEEHWERS V2L, 2 HHED RO
LM VROFEL LT, ORISR TWE Z 3w, 22T, =/ YERLEINS, 2
HHEEANIL M REPEEEL TR LN S 2R AIERZ 2 OB LA T/ Y EBR D200
AT RRR (AR 4 2) 65T ONAMHBEISM S & C— IS 2 TRz, MRS 2 1,
ROXAFI TS, BIZIEFIL eI - BAEELEANCER L2 DTH D, —HRARE
BERED AR RELEERMI 2 METH 2. HYIEBEHEEEAT S Z 2I2X D, Devaney-Nitecki
LW 2 KT 7 VBRI L THWEFEZFEL2 DI, fMax /) YEROIEEERE DFIEHE
BEREL. 2OZrickb, Kogawa DRDIAEE T /7 ¥ BBRO—RAEHMIC 3 2 159 5 % il
72T X — RS EBRICFEET 2 e 2RTIIRL, BET ) VBRI > KAl MR
WEHN T S MAHRERE, 220 — R 7208 5 X — X BEEATEAE T 5 & L SRR & 222 o 7=,
¥/, AT VEBOEEEE L LB/ L TH RO EHTE 2 2 2Rz 2
DDONAMHINC B2 2 KA MRSFET 2 2 2k, ZXRCEHRC PRI DELRNIETHE I eh
5, AMADOERIIZRTCEBROMRIINT 2 —D2DFR0D 25225 Z e pfFEh 5.
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3) MSHEIMINIBEVAT RRICET S escape rate & [EHIHE

NERDRERIR 2 # 02 R T 2 FIEIQIIRA R DO 6N 203, RPERI TV S HRZE
IR = ZB, 220K T 280E (or BARA) DOMEHIE (escape rate) 22 Z & dZD—D
DHETHE. ZHPBNA AR 2R "T & E, HEIERFEICBWTTHAIRERIRS HVERL, T
RLBIRDFENET D, ZDIZenb, RMTE, ZD escape rate 1%, FT—IILVRBEMEICKFE T —
EDHEZIS Z e TRXNSE. ¥ Z A%, Bunimovich 51, ZERIPICEE X7z R — L 03% O E A
BEELr X, 56415 escape rate 232 O JEHAE O NLEMIHKIE L - BH T X ROWRIEEZRIT 5 Z
CRER L. 2oz eld, NFERDOEREZEE 2RO % escape rate RO JHATHIEE, 720
HROMWRFHEZEE P O RERFELRITZ I ZEKL, T2ONABEIREY., EEOYHRIZZ D
B, SEXFHZFICHEINE 206, DILED X S 7% escape rate DF 7z R AIHESHEZ AN K - TW
MR BBRZIT 50 7? LWOREEMIHT 5 Z 21X, HEOYHIARIZET 5 escape rate & X 5
TR CES Z e TERW., 22T, cat map 3B XU perturbed cat map & FEHI 2 5804 4
2% (7 7Y 7B4R) \CHEEZEIIN L /2B D escape rate DINEZ NIz, ZHUTHNL B FT, HEEH
MDD NRD escape rate 52 2 NROFEE 1TV, Z0%2I0IC, —HELED> SR A HEE ZEIMML
72358 D escape rate DJHE Z BUEANTHTANRz. ZOFEE, HEFHIMIINE LU WIEINEHEESEFEEL,
ZOREX, BXUY, JENEHEZEZ 7= escape rate DILH _EAIDIZ, B, R—ILNIZH 3 JEHAHLE
DAEEMDRESIDPRMEINDG Z e DBRWIEEINTZ. 2618, ZhSDERNRIRZEFHNEZHIT %
BARETNVERREL, BUEETE CHIE X7z escape rate IZB 3 2 LElIRZ2 BV ORIFELFHIAST 2 2 &
WL 2.

4) FAIEDRD b U RIVHROF R E BRLESHA

JERTRE R b ¥ A OVEN R DGR T O KL, EENCIBE T 2 B 5 F 50K 2 WEEN
EEHET2Z22CHb. ZHETOMGELS, EETR (2 ICHREBSRET L) KBTI, #
RZEMORT Julia BEDEHHM T B RF — 2 ICHF LT 2MEE B A, X618, AR MU EBR
TEZRRADET Julia BB % L GEMT 2 Z e PHL IR ->TWS., ZhsDFEFERRIC, ITFE, Fi
DHRR L 7BELEBITH LT, TORIBLESHKRE RS, Pl T a7 — 2 2H5 3 2 HuEHhE »
ZFORHDO T BikA T, SEBHLNIIR=DIE, P IVNBICEERE S 25 2 285 ilE
&, BAHAZEBICHRICHHLT 21Tz, —H, HREEEICAD, Zo0bRAIHEBLED
FHELE A AL T 2 EETH . DI LiF, HEEFHEBRNOD I F 255 b > F LR BRICAEN
BRE R, SVBEANE, EREEEE TS M AAVMBIASEZ 202 iS22 13T
Y, BEIFZOWEERBINIZZOAREERZIZ D TERNI L E/RBT % H O THlis Tl
RV, A RO b 2R ORBN R Z% ZOBEIPOID FiF 2 2 e 5% OBMETH 5.

5) ZEMERTOHHFR O/ I —

BIEVERIX, ©o< D LA T X=X DD FTOREFR, TROBMBAEEDFEL S
B33, ezld, BTROWEBALZRIIEFRED AR THS. —F, WEHX, WARLRE%
WL LEHERED T X=X =M TORMNBRECZREMNT 2. ZORMNELEZED? T2 Z
E T, KEBMABMBICENESNED, & D DOIRAZNAME (NY - BBHARETH D, X5
WIEBEFR—AROAMANRD ISR PR AV LBFNRE G2 2 Z e BRLASATVS, —
7, BAZHHRETRD ) I —OREEL T, BETFRTOMAALLED F-IEHHERZKBIEE 25
Z5Ze®mRL, ZOEMARE Y HEGHEREHERL T, TETIE, Lieb-Liniger A ¥ MEIEN 2 —
KIEAR— AN FRTOFARET RO ) I =0 TBEFI A LX—RU T & LTEBIICHEHIN.
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BZOERLIREEZHET-. ZORRL LT, FHOAD ) I —OHRIKEAY A4 7 LIS X 2 BHER
PR EZ e ERWELE. CRIEHREERTREZELRZVZHREREOHKTH Y, R,
BTRIEHDITSIZFICHMBETH 2. T2, XD —ROIEME L HMAIES RICFABEOHINTEE LS 2
e HnMT 5.

F 7, HBAYZEEIRENC B A HEEIREI O A1 ) I — % R TR TIED, B 4 2 %
THZETRIET— FeEDNZEMEE— FERBRZ LA TE 02 RWE L ORI X ADZE
WS,

2. HAZERIE

1)

Domenico Lippolis, Akira Shudo, Kensuke Yoshida, and Hajime Yoshino: Scarring in Classical Chaotic
Dynamics, Phys. Rev. E 103 (2021) L050202 (6 pages).

Kensuke Yoshida, Hajime Yoshino, Akira Shudo and Domenico Loppolis: Eigenfunctions of the Perron-
Frobenius operator and the finite-time Lyapunov exponents in uniformly hyperbolic area-preserving
maps, J. Phys. A: Math. Theor. 45 (2021) 285701 (30 pages).

Yutaka Okabe and Akira Shudo: Microscopic numerical simulations of epidemic models on networks,
Mathematics, 9 (2021) 932 (19 pages).

Yutaka Okabe and Akira Shudo: Spread of variants of epidemic disease based on the microscopic

numerical simulations on networks: Supplementary Information, Scientific Reports, 12 (2022) 523 (9

pages).

2) FREE

@ HARYHE AR KFERZ 20219 A 20 H-23 H (> 7 4 VBifiE)

FHEZ N, EHE  IERTES RO b Y RVRIROER R

BRERE, TEHREE, HHE EnfED b v ALIROBEREEGTE & alfE 3l

KEEE, HEHE . —HRNHR O EAAHGE & escape rate

BER (G, )11, B, Li Jizhou : &= 2 Y BARICH T 2 MAHKERE & —HMNHitE 0+ 54

Jizhou Li : Periodic and homoclinic orbit theory in quantum chaos

[Pk

@ RIMS workshop “Exact WKB Analysis, Microlocal Analysis, Painlevé Equations and Related Top-
ics”, October 11-15, 2021 (RIMS, Kyoto University) (online)

Akira Shudo: Anomalous tunneling splittings in nonintegrable quantum maps (invited)
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3) BE - FoiF
HEEE . AR BERTRE TEOERIAED (2021) 5 A% 31-38.
GRS, B SIR Ao EEmR TEERIEY  (2021) 10 A% 74-81.

RIS, R By N — 2 FORYEEEOY S 2L a Yy DHERRE (2021) 10 AE
82-83.
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1. HAZE/EEIDBIE
1) FEERESILEBN R L S REDBRIE

Li and Wang 23188 L7 IREAERE T M X 2 A VIREBERTIETIE, MREBRIZRDNINL=T ¥
PEEHITHIUE, BELICBWTZDOT—REQBREY L., KRR TIEIhEIEL, AT
BAKIETH A ZDNZINVAEVIKEEE AT LT, XDKERIETFH A XDAL U IREEERTE S
EREFEZRERE L. UKD, BITMEE D S RELRB I A4 XD IRBERINTERT S
ZEMTED LSk (7]

2) AIPYVIRAEVRELVEFHENNFROBHEBBITICE TIANT —ROH L WEfRE
M E OV R DI WS 7 7 a —F IOV TH ZR XML, R ROMEEBIHS 2 M
EHOBEGRRRE TS 28, BREHET2HECTIRET S 2 e TIfLEREE Liyshad
PREL, @MXWCHELL. £, BEFNFNNTFRAOICHZEIEL, MAREzHVWEEYy 7 h1m
YIal—YarvORFyFTay MEEIRE LTI, MHEPEISHEIEE T W % 51RO W TRGET
DT, [

3) Bose RF&ABREIDREHTERDOSHEEL

— AN BEC Z#E 2 5 I2d L —0 —0H], MROCHE N7 v 7, ZREBHIZHW2H, ZOHETE, W
HEFIIEEEDRFREMEZER T 2. 2070, HRIHEET X, HHIE LR IRRE % EEEH 5
52 L 3IFEICHETH 2. ERGHIETFXAEZENT 250 D12, BIIFRITRHE (TOF) MIEED &5
REENRFEPHVSONS. FRIEE B CIEERERE TOTET 256, BHEIK & IEEERKD i)
TOMBEEREZEZ 2BEDRH 5. 22T, Z0O LI REHIFR-IRTFEERICBIT 2 EREBERTCOM
MEBHRE LR T 272D F 502 DAH, KD Zaremba-Nikuni-Griffin (ZNG) HiHTH % ZNG
WWEFHLTr 7y TUMROS I 2L —2ar T —X%E2I0IC, Fe¥E T —&2 2 L7z Bose T4
RETREN DIREHEE 217 5 B E £ 7L (FEER) OER LD YMEEDOFES TH 505, A
TR ZDORE L ZOF M 2 T o7z, ZAUT KD, 1S TEHEE T & 720 - HIREHERO TOF
TOMREHETE DEFEE DT E /. [FRM)

4) FFERFETOEREREBICN T 5 BB TE T © DO EBRENIN DB CRE

B & 72 0T T RICER S N VSR AR S R SAEBIRE O IATE IS O W TN T W . IR
FtETD Oy XM Z FFOMHRAIAIE— AN 3 %5 X XD EDREETH 5 Z & & I6H L 2 b Rk &
ZARETD Cg, MR D OGEIER L7z, 2 DDONFEIZIIC Co, ZIEMERDEEL T 308 Csy 13 C
WD TTZ 1 D K08, K DIRVEMHDEREN, ZORRE LT287 X X (IRiIEE Jacobi D
FEMBEE O REUSHRIE) D I =< L RWNA 2152 Z e A TER. BlZIad 2 DT LD
3 NENDIEF DBERATAFME 2 s U 7= ARE R K D RN & 228, Zh o 03 EBFEET
HEEHDOFEEEREL, ZoVENEREHR L. 218507 5ENMHL R 02 41 O MGEE % % 4
=AM T Lo AN 5 KFIBEBERT R 2 VW TITo TWa A3, ZO/R, R0 HBEIREE D
Bt 7 — 2 2 ZOREOB KRS TEMBET 74 v PLTVWB Z e PHLIC R -7z, BET 25
X HERTH 5. [KIE, B (RREX)]
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2. BZEEERE

1)

A. Sakamoto, K. Shiina, and H. Mori: “Image Preparation for Machine-Learning Analysis of Multiple-
Size Spin Systems” , J. Phys. Soc. Jpn. 90 (2021), 065001.

K. Shiina, H. Mori, Y. Tomita, H. K. Lee, and Y. Okabe: “Inverse renormalization group based on

image super-resolution using deep convolutional networks” | Sci. Rep. 11, (2021) 9617.
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1. HA3EEENDEIE

TRAHBE B R E T, BT ALEOFa 22 F2RIRES, ERSEILEY, /TtEIEY, 7
7 F 74 RILEWHRE DWbW 2 BB E RV E ORISR 3 2 BRI R ZIT-oTW 5.
INHDORTFETFHOZ —a v FIOMEDPIEFITH L, 1ERD Y FHER T 2 7 HERIIHE A 53
WE L 250, ARETIE, HORTFRNTFIESIHEYHENFEZIME L THRAZIT-oTWw5. 2021
EEOWREMRIE, FEHE 24, SHEEEIIR 1 4, K¥ERES K, 2BHESHTH -2 LURE,
2021 FEEIAT o T2 ERHROMETH 5.

1) PrV,Aly ICH1F5 bU T Q BT\ BFHE

ZITIXETORE Y L HUEIMEAG - T-HEHETH D, ZMTIEERRIE, 2MTHFE, BIE, JE
7 )L IR E OBIREYMEO TR L DIEH R ED TV S, KT, BREMT O HHENTEMER
BrE I <72 B HE TR S 2 TEROMEDATREIC R D, ZAUTIE U H L WHRR RS
BDAREMED D 5. L TTEFRD PrVaAly 1%, MfHEERIRENIES S~ —XZHEHTH D, BXVUMET
KU\ T O BHE RO, BRSGICBT % 2 B, SERRERSGHEN, B(RE, JF7 213
TR R 2R L, Z ORI AT WS, RFZECIIrafito 25 e 4 O EEH O
IS K D BN HEARFIREE N L2, B4 Y2V NEE LD 3IREEAIZHE L, SEE5E M
ERHOTIHENT RITo 72, ZOME, MU L QUM TFHFE Y Y 7L Q VUM T/ \W TP 2R 2 B
BT 2 2 2L L. £, RERIGHEKIERAGR 2 EMICHAT 2 e 2 /R L
72, TS DFERIZ PrVoAly OEBER L OBIC ¥ 5T, ZMTO Y TV QBFOREEH L W
SBIRD BB SROMEDRELHIRGZEL2HDTH 5.

2) UNi;B OHFEZHDRE

UNBIZUYA PDB=ZAKTEERL, Ty ~20 KITTERFES A 2SO M) TV QBFEERT L
EEEZONTERE. ZOMNITALQHFIEIOAL ZLE—X Y b (HBAE—X Y O OFFEE A
BT ZEDAEETH D, HE, BMEEREICET 2 EMOBERMSIRIBHEINIELE LTHEEZSE
HDTW5S. LHALAEDS, BIRBXKIIROBROTIAMKENED a4 XAKFTHRFEN b D —5
LRWeD, ZORFEBIZOWTHET ZHEIEE > TW\Wad. AT, Rblds I NEE
FEEROAGR DRSS 2 MU T B HE O 7 2 BEGIHANCEL D AR, UNiyB ORKFT & Bt shR %
M—INCEHAT 2 Z e 2 HIE LTz, EROORFELIBUDO NI XA —XEEET D L, VUMT &/ \MFD
IEREAE S DIEF ICEERB X2 T2 Z e PRI, A OEBEREZHET 2MAHRFL LT,
Fa A XA 2L A—OMAKHEER 7232 [ I4 73 —2 ) BRFERLW ST X — X EBTHE
TBIEDHLPITIR 0Tz, TD T4 T+ —ARRFEBEBL TV E5HEITIE, taA XA L Rk
WHIEFRELEROMR B L OBERERFOBNFEZIEL (AR L, 2 OEIMBKIIER D HE—MIC
MHHT 2 e TE 3.

3) RILIVLAAVICAIHT B 3 F v RILEBEMNR

LA A D Af BEFIREBIE, LS SR TR T 2 Z e AZ WA, MmN j-j ARG EFIH S
ZZ212&h, RIBLEISETLEWRESTZ I TES. $hbb, AV VHEMHAIER &SR
TR AENAMLT, SAEHER 20 MO THREEINS 1 EFREBOMEAEITED, H
iRk On OB RBZ 1 EFOHIEL LTERL, 20K, Z7—rYHAEHEZEETUI I V. X
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'tjjf %@kﬁomfiﬁiﬁfﬁ/%%xét j=5/2 (6IRRE) MFEM LT j=7/2 (8IKAE

BTEFEDTVL Z IR ZDT, HPH(fIO) DAL, j=7/205 x5 LR 2 Zehbh
%. ZZ7T, Ho>t D 4f 7 %tﬂ&?é3$®mﬁ%¥%aU3A/%T%%7/& Y VA A
BDIAABRIC L > TR L7z 2 25, Ts ZEIERERBICN LT, o 2888t o= (1 +V5)/2 L
LT, logp VI FWRIRETY Fa b —THREOII 6N 3F v U LEBIREZRE L. Fv >
VB 3 VL ED <V FF v ¥ 3V R A B 72 2 FEGII LR 72 Tl e K, HEOETRO» 3
ATREME R RIB T 22 L WHITH 5.

2. ARER

1) &

T. Hotta, “Three-Channel Kondo Effect Emerging from Ho Ions” J. Phys. Soc. Jpn. 90, 113701
(2021).

T. Ishitobi and K. Hattori, “Triple-q quadrupole-octupole order scenario for PrVaAlsy” Phys. Rev. B
104, 1241110 (2021).

2) %Knﬁﬁ
@ HARYHEY 2 2021 TR 2021 F9 A 20H (A) — 23 H (R) (F > 7 4 VBf)

AREZ, IRE—E : 2MTEEEICHES NS ZH q KfF

@ H AW 55 77 F4ERKS 2022 F 3 H 15 H (K) — 19 H (£) (> 74 VHE)
AREZ, IRER—E @ T B EIC & 2 IEHHRSRRT O ZELHRE & URWSn N O JSH O RTREM:
IER—E, AREZ, EXRE—  ZMAkgF b U 7L q WEEFRF O & BLE > 7 L o figth

@ ERBKEIBIR DR S LWERIE 2021 11 H 26 H ()  ALlBEREEM SRR
A2, IR —E @ UNiyB OFra s 28OS
[k

@ International Conference on Frustration, Topology, and Spin Textures 2021 4 12 A 22 H (7K) — 23

H (/K) online+onsite(Kobe International Conference Center)

K. Hattori, T. Ishitobi, and H. Tsunetsugu . Nematic triple-q orders in the triangular lattice: Monte
Carlo study
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1. HA3EEENDEIE

AL —YEEBRIAE T, HAPHAZ Y- FLTWE B 7727 M) —EBZ2EHeI5ET
IOV —EERINIHRAR EEROM, =2 — Y 2 IREIFEERR C ORI NYHEERZEH L TW5.

1) Belle 328, Belle IT XE&

BT AL X — NIEGEH AR CITbhTw 3, HRREEEDOET - BB FEZEANES Super-KEKB
% N7 [EFRALE S2ER Belle IT 2SN L TW5. Belle IT B, VI /T4 7027 4 7 O/EZERIN
HARFEBRTH D, Super-KEKB NIHER CTAER I N/ KED BHBTIE L UOX TR O E, &2
MR T & 5 ICERE X -k AR S Belle IT TEUIT 2. Belle 1T BRI, 2018 FEHFICHID LY —
LEZERBIHIL, BEEIESROMREDR EZMD s, T —XE2EHFEMLTV5.

AIFFEE TIE, Belle IT MHARDHTA =Y K& v v THHUCBWTHE « HEF & fiE K HEF O F
sl 5 Aerogel RICH (ARICH) #ithdsz TN E TR L TE7%. ARICH fMfidsix, >V T
7 05 OVEEEHA % R EBRL o0 EE T 2B § 2 F = L v a 7R E D REER D oYM g HAPD
THIHHL, ZOMEFBHR (kY b&x =) Lol FENEITS, VY74 X=Y 7 MoFcL o
TRHERTH 5. ARICH B DR TiAIMEREIX, MH SN 2T OMNBEOEEICKE S EHEENS.
K FRTERE 2 KRG | 2 3772012, Belle I EBRTEEIN/Y — 4T —XZHW\Wz ARICH #H
WMDTIARXY FRIToTWD, KEFIZ, HLWZ ALY XLZ2HWE ARICH SO T 54 X >
MIHEDFHATE. Tz, VD70 TARXANLDT 74 X diED, ARICH Witties & W=k +
WAMERED M EE K-> TWnW 3.

BIED ARICH M8 D MERER _EDRRZE Y AT LT, FKD ARICH Mg D @ (LI AT 7= iF5ER
FHHEDHTNWD. £ <IZ, ARICH BHETHWT WL 2RI H 28 LW SR OBFICH D #H
ATWS. ZOXRBHGEDEME LT, >V ayEEFEEE (SIPM) OfE 217> Twa. SiPM i3
P 3 2RI TE D, J-PARC OHEFHFEBIRNC B 2 T REGEER % 2020
E2HIATo 7. REEBIIZDOT—XOFNEDT-. F7z, SiPM DF5HiAH LHEMMER (ASIC) @
AIEZWEEEIT VD, ANEREIXZ OMERETHE 2 HED 7.

2) ATLAS 28

ATLAS B, = —n v SRR (CERN) TITb T\ A @2 #EsREBTH H, LHC
HEIC Ko TIHAREZ ALY —CIHF BT 2ERIE, by 7 AN TFOMEZHFRLD, @ENFE
FHER 72 ¥ OFEHERERL 2 8 2 T B OER 21T > TW\W5. LHC IEEHI Y — A58RE DR 21T\, 2027
EPBLENI ) T 4 TOEE (HL-LHC) 217V, ZhETIELNLT—XEON10EDOT—&%
B33 25HETH 5.

AFEEE, HL-LHC TOEBRCHWVW SN2 TED, ATLAS M 2SR MNE TREMEH 2175 1Tk(Inner
Tracker) DBAFEICSIL TV, ITkX, ¥V aYy « €27 U EICE TRIEERDED 1) 5h iz
HiEZLTBY, SETH 10,000 HOMEHREY 2 — 1 28ET 5. KEOBRHBEY 2 —LDHNE%
RO, MV TGERICBWTEEOREEZITV, TOERE T —XN—AIEEHRTIVEND 5.
AREFE, [Tk EY 2 —LVOBRESRMINOBEMREERE 7 —XX—RWANT 2757 4 1L -
A & —7 x— A QChelper DBAFICHED - 7-.
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3) T2K RE

RIRBEWFRT D J-PARC THERLI-KBRE =2 — ) /¥ —2%, BEREBET 295km B 7205 BRI R
DR ——h I 4D THREGETHRIET 2RER=2— ) VIREIERTH 2 T2K EFRICSML
TW3., T2KEBIE, —=a— M) 224K T2=2a— M) E—L5 4y, BfLE=a—1VU %2l
ET BATEMHE, BXY 295km ORITHRD =2 — Y 2 2BHITE2RA—N=DIFHTD3DOD
BREZEN S DL > TED, RFFEETIE, 22— ) /-1 B XUHTEMRL R
BLUEMZRICSILTWS, T2K EETld, I2—=a2—FY /A 295km ORFTHICEF=2—1+
BT B2BSE 2013 FICHAL, B, TAL0HEREHAVT=2— YD CP MFE b
T2 KR FORFRE) DR OEREZIT>TW\W5.

CPWHMEDN E AT 27-DI121F, HEliREL L DICRHEEZD K E CHIBHL TW L BERH D,
RARED—DOTHS=a— bV e VEL OMEEHONEROHIEEZ BIE L, #iEMHERDO T v 7
L —RRZBMLTWS., 7y 77— RIh2BHBO—D2L LT, lem® ADS Y FL—XF a2 —
7% 200 HEMEAER, —2— bV KIE 3RTHNCHEZ 25 L WOMHIER SuperFGD DBHFSICAR
EETIZE D HATWS . AIIFEETIE, SuperFGD OHEBDFHAH LITHW SR 6 TADIREZE
a7 7 AN=—BIUOW6 HEDONBHIROEEEZFTARNLZTDDXF X ) T L= a vy X7 LDFFIC
WOHATWS., AEEEIF YV ITL—a AT LDBEBIUA VA P — AT - HEH 2 it
7z BEATHERTE, BEEMOMERBOFEDOMEEZITo72. 4 VX b=\ 7%/ T,
Fy VTV —arP AT ALY SupertFGD 2 DA V& —7 = — AEDBIR Z D 7.

4) FEEI 24 AV RREESEYDER

i FICHROR S 2 FHR I 24 2 O TRHBEZYIR 2 BEWHT 25t 2D Tn5. ZRETHTZ AL
X — NI B X R E e HFET, RPFOBHZITOMA T ED TE 7. EFEFEIFIHE
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BT 7 v FRGOEEZRD I v > a YRS

AR, TLEIG—RE, AIIAZE, fi: X 59 e 2 XRISM #4# Resolve ORIFEDHIR VII
@ HAYHER 2021 FFKFRR 2021 4F9 H 14-17TH (A 54 )

AGRRTE, TLEIE—RE, AIIAE, fib: X S eidgd 2 XRISM ## Resolve OBIFEDHIR VII
@ 5 82 ISV R MRS 2021 4F9 H 10-13H (A 54 V)

TR, TR, A, WHEER, fb: FFRHEREE 7 Co MK SiEERO X #RA
AF

TEHRYEE, TLEIE—ER, A)IIAZE, BEEES, fi: MEMS Fifi % w7z Schmdit BL& Lobster eye Yt
FHR DB

@ 5 65 M FHAAPAMESHEE 2021 11 H9-12H (A 74 )

LRI —ER, AJIIAZ, fi: GEO-X Gt & ZDRkE Y a &~ - KGR X #ORSCE (HHR#ETH)
@ 55 150 [MhBRERS - HIERREEER 2021 F 10 H31H-11H4H (¥ 54 Y)
TLRIE—ER, AINASE, THERER, f: HERESE X R EETHE GEO-X OB

BrEMAE, TLRIHE—ER, AJIIAZE, fll: 37X 2 XMM-Newton 212 & % HIBRJE DB R 2 X K7
D% i [ IRFER

@ 55 22 MFHAYS VRY YL 2022F1H6TH (F¥F714Y)

TLEISH—ER, FIIAZE, THERIEM, fth: HiERRGKPE X #HRGEHE GEO-X (GEOspace X-ray imager)
A N, LRI —BS, AIASE,, BEIER, fth: MEMS Hiffiz 72 @i a X SREmE i o Bz
@ BRI YR w 42022 20224 1 H 18 H (X-NIHONBASHI TOWER + #+ > 5 4 V)
TLRIME—ES, FIIAE, fib: BRI X SR%HE 2 GEO-X

@ W5ER TGEO-X tHll & KI5k X #RSCAICHENT T 20228216 H (A¥ 74 V)
TLEIFE—HB: 13U ®I2:GEO-X FHH & ARZER DIHW

FNAZE, TLEIE—ER, JAERER, fi: GEO-X A X sz

AR E, TLRIH—ER, AJIIAZE, fi: 3 DR L £ 7L

Y.Ezoe: Opening

M.Numazawa: Jovian diffuse hard X-ray emission observed with Suzaku

@ HAKLEREBEFER 2022FE3H25H (Fv74 )

AN, LRI —ES, TEERER, i X SREGHRA L2 B U725 7B HERERIC X 2 B iR
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ARk, (LRI —EE, A)IIAZE, i X R YCREEE XRISM 58 Resolve DBHFED LK VIII
@ OAYHYS FHI7THERKE 2022FE3H15-19H (FvF4 )
AR R, (LRI —ER, AJIASE, M X ERoYeimEE 2 XRISM 88 Resolve DBIFED IR VIII

@ 5 69 ML AV RBETEMEES 2022 F 3 H 2226 H (FIUZEBERFAAERE X v 02 + F >
74 )

TERRE, TLEIE—BE, A3, HEER, fi1: MEMS £ % w7z Schmidt ECiE Lobster eye X i
KA ROBFE T

@ MNC2021 202110 H2629H (X> 54 )

A. Fukushima, Y. Ezoe, K. Ishikawa, M. Numazawa, et al.: Smoothing of silicon micropore X-ray

optics by thermal annealing
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VI YA —HEE

1. HA3EEENDEIE

V7 b=, STl TV oW YHEBOMRIRTH D, 3 S VSRR
. 3 S ki, Soft - Slow * Seeable DFEXFT, FoHh< L - BRTWV, OZeTHB. —KkicY
7 M= X —3BENREE, Thbb, DFPEELAMEZIED, S HICEOMEN XD KX G
2ES. ZOBENEDID, Az A VF—RREDT A NVF —THRAREBEZEZS. £/, KEAT—
ADEWTDIZIFEENC R D TV, HADIHFAETIE, WXV 7 b~ X - XA F I 7 20JE
SERICHEIR 2 R o T, AR iTo TV 5.

1) BEARTICHITIIEFEIRR

SREEMEA - KESR T, FREEEAS O FEZIERL, 200 FEN P RaY —HICRR S 5
X FHPARY PMHEER T 5. SENIEREATICESI L2 o X FHEEZER L, ZOREBIRELNR %
FIRJ L7z, XA FMHOZ AV F — IR d IRE T ICBARLTWS. BEARZE5Z2 5 Z LIk
D, FXAFTHDOZANF =M HED DI LITRKRD, TALF—HEEIKZS. LHrL, FXIH
D FEFEERE A IR FANCIRESINIETH D, YO LI TRV F 2L T 52D bh 572V IREE
ThHotz. TAlE, ZAXATHIHET RO D 727 AR BRRR) PEELZBXZ L TVW2HELH
HBU7%. RIEOKEE R ZICT 2ETH 57077 EZ o5, @HIE, TALF—RAF
REETHHICHELL T, IFEHE N TIIEERB X235 &0 HRGUIKEBERZE .

2) MEEZMH o7 2 BOEXR

KIZEDWRZ R OET 2 MRS 2HF LI HSN TS, BMEED I T B oHE T~ o
ORFNEECTVEZEWVWIXIZZALTHD. 2ORICKRD Y, HEHHSATVRWD 1 KT &
DEMERZE AE 5. REARICE->T, VREy 7 - VUL-—WEEZ D, BEGENTONS.
RELERD Ay 7V TWRE5E, BEEXREEEEAOBENPEI 2 AN TVS. HAIZZ
DOMUKEEENEETHH Z e 2 H A L. YL —RPIEELRWEMFICL TS, 2o EICRiEZED
» 556, BEAEHEROEEIRZ 5 2 & 2 R/MNRERI S R L. ZasidF Ly 2 Bt
MTHY, IR NACBOTHEELRGERICER 2 EZITWVWS.

3) JAARDIRERIERR

AR RIENZ { A2 TWAIRREZTEIR & FEXR. T E THRIKDIRFE T RIT X o T, IREEDEERIVIC 7
HINTER 5 RUATFTHIUL, dry foam & XA, 15 BLL R THAUZ, wet foam & FFHIN T EX 7.
INFTRILDOIRTREBRINC L TE 203, HA L dry-wet BB EK L D DTIE R L, v — T4
I THD, SICOHEBE BRI D 2 Ze 2 /A L. Thbb, IENRFEC X > TIRED IR L
TWAZEeZEKRLTWS. 52 dry SREED _EIZ superdry IKEEDSDH B Z & H RH L 7=, Z D superdry
REED dry IRRE X IR EN R 2 Z e b oz, AWK EIHIZ, BREEN X TZHWT, HiE
HARZEIE L. AT RIMENIGEICE, —D2DOEORHEDEEH U TR D IEL T < FHERICHEE
T3, ZOFMIUFEICE, GRE-—FeEBT-FO2BEDL2 22O, X512 DBEERIF
HIZOWTIHEDOESL EEETH S Z e e AN L. BE, REIHTDH - 710K OV #1772 1K B8 % B
T L, 5%, MY OREZ T TR, ISHICD RE LB Ko T,
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4) ) AVFAAINA—T« VT ENTMER

FHARIZIE, KT ZEATORVEZWTZERE KD 2 EATEBEIN TV SENLMERICK SN 5.
BOTRRRIE, KT DZEEMBHRERNEZ 5720, WELERZITS> e L, HEOIFK
PEATORV., FTRADIHRAETIE, FEBHIBEDO YV arvifra—T 4 ¥ 7 EIN7HK (coated
sand) &, ZELSIMHEERZR - 72MER e LTEHL, MEZIToTW5E. a—T 4 7 3h
TWEWEEDT (uncoated sand) ¥ coated sand ZIRET 5 Z T, VP KRELE(LT 22/
U7, BEHD 02 T—EEZD, 0.5 THICABICHEL &2 ZepRWEEhk. itk 7 2
=ity 2 AZ -t Wi —alL—>a YOMAITHHATE 2 EZITWVWS. I 5I121E, NERES
DY al—a rRBEER YO EITY, VN RERAEZ T TR, SHBOICHEMETHIEL T
W3,

2. MAZEEAR

1)

Marie Tani, Rei Kurita : Pinch-off from a foam droplet in a Hele-Shaw cell, Soft Matter 18, 2137
(2022).

Yuto Tamura, Marie Tani, Rei Kurita : Origin of nonlinear force distributions in a composite system,

Sci. Rep. 12, 632 (2022).

Yoshimasa Izaki, Rei Kurita, Hajime Tanaka : Hidden linear defects in surfactant onions revealed by
coalescence into lamellar layers, Phys. Rev. Res. 3, 043094 (2021)

Atusi Tani and Marie Tani : Classical solvability to the initial boundary value problem for a forced
foam drainage equation, J. Math. Anal. Appl. 504, 125573 (2021).

/PR R, BEH B D MAREB X OTRIRRICE T 2 E A LEWHR OGN, Japanese J. Multiphase
Flow (#E) 35%, 15 p.118-124 (2021).

2) FRERE
@ HAYMER 7 THEXRKE (20224) 3H1I5H—-19H (¥ 74 VEf)

KA, SR B RO D RFIC B 2 ih o #igs
i, SEE B B 2 JOTIOAREIC BT 2 ke v o4 7
, A RFI, BEH B lock-exchange RFIC B 2 R AL EMIT DWW T DEERISE
A RAD, BEH B L 2 U RAIRIC I B S O HOR B

EH B IREREREEA R S M D X — U TERK
R, B FH D REEMAIRICBIZ AR Y - IRAMHSBEOR A F I 2 2

MR A, SR B KO dry-wet BRI 652 B 2 BRI HEEE

&, 0 FH EH B SV ard A ra—F 4 v I ORIEEE

M BE, 2 1F0, HH B D vV ard A ra—7 4 Y7 ESNIHMERERICET 29 4 XK
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@ 200 Y 7 bvx—i%E (X714 VBB 11H2H

JNE R, B KH] D AR RCRICRAE T 2 STE L R R
7 RAL S B 5B 2R OBMRRES RO I aL—va Yy

HAS =), 2 SRA, SEH B 0 BMANTERIC BT 1858 & force chain O BIFRME:

UL
Al PER, 45 5RA, SEH B sEEOEINZ RS MBS S 2L —2a >
EiE HIR, B KA, SEH B D PEG BIE NICB T 2 &0 X o7 HOM IS
PR E, SEE B RO dry-wet BRI IC BT B STEOHELERM X A F I 7 2
R S, & KA EH B vV arAfra—7 4 V7 INWDEREIN T 2 I6E D

iR HE, 2 SRAT, SEH B L IIROE D [KNIFITBIT 5 8% — V2L

/

R BE, 2% S5H0, 58

H

B.oyvarvitAira—g 4 7 EINTREERICBT 59 4 ZKEN:

%H

W BT, & %0, BH BRI X 2 2 0 RO A — B8R
SR, B ORAH, BEH B REENAIRICB T 2 I VB A 4 I 7 R
FhHy # A EH BB B ALY 2 e P OO AR ENL
BRI T, 2 FH, BH B AL S a veAdcBl 2 EK0EEHS
@ HARYIFE S 2021 FEMFERS (2021 4F) 9 H20H - 23 H (¥ 7 4 VBifE)
JNE $RAR, & KA1, BEH B ARV ORI B 255 AR R & AR R
Al B, 2 ORA, BEH B L ABEES OB & — VB
W A, B

T B 2 0 RRICEB T 2 R —BES OBl

AT, BB B R OTEERO B D INF IS BT B R E

o ORAL BEH B 5 EER R R OMRIKES RO S—a L —>a v
PERE BEE, MM BE, & KA EE B vV ard A a—TF 4 Y IR BRI O

FHAS Bk, JEER Bl & KA, SR B OEEMET 4 R 7 B AWK D NEEIE & force chain DOAEEY
RE %

@ Young Soft Webinar 85 3 3IF+— 7H21H (X774 VBifE)
BRI IR D EIRI AR & R D RREE S 4 3 7 X

@ SRV ATEI SRR T 9 2B L UBE S 2 @HERORILmZE) SAH21H (A 54
> B
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PR AR, SEE B TR O TSRS 351 2 STl D3 A X0 sk F it

KRk
@ 11th Liquid Matter Conference 2020/2021  7/19-23 (Virtual Meeting)
Marie Tani and Rei Kurita Liquid pinch-off from a foam droplet confined in a Hele-Shaw cell [poster]

Naoya Yanagisawa, Marie Tani and Rei Kurita The mechanism of collective bubble collapse in a foam

[poster]

Ryoko Shinohara, Kazuya U. Kobayashi, Marie Tani and Rei Kurita Observation of inhomogeneous

concentration field in a convection of a binary mixture [poster]

Rikuya Ishikawa, Marie Tani and Rei Kurita Pattern formation during phase separation by directional

quenching in 3dimensional system [poster]

BEH W MR A I R eBEESE O, & 66 [MYMEEFE DK

BEH OB ROV MEE B ¢ ZE S, Cosmetic Stage vol.16, No.2 75-80

BEH B a—7 4 Y 7INLWEELEEMNRRD IERHE ~ P E O 2R 2 L IR
57?7 ~, AHla>yZV— M aaEE Ta>v 27V —=1+72 7] vold0, No.6 (X > hHR)

BEH B a—7 4 YISO EEMNIRRD IERHE ~FEHE O 2 IRE 2 L IR
27?7 ~ | BMIERE (72054 b (XY FEED)
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RFE—LYPETTIIN—=T
1. REHOHES

Frustrated magnetic systems have been actively studied in decades. Archetypal frustrated systems
consist of spins or pseudospins residing on lattices built from triangular and tetrahedral units. For
example, antiferromagnetically coupled Ising spins on a tetrahedron are prohibited from possessing a
simple ground state configuration, being referred to as geometrical frustration. Geometrically frus-
trated classical and quantum magnets on two-dimensional (2D) triangle and kagome lattices, and
three-dimensional (3D) pyrochlore-lattice systems have been investigated. Among frustrated classical
magnets, the spin ice on a pyrochlore lattice is of crucial importance because of its macroscopically
degenerate ground state and fractionalized magnetic monopole excitations. Possibilities of quantum
spin liquid (QSL) states in frustrated magnets have been actively studied in a number of years. By
introducing transverse interactions in a frustrated Ising system, a QSL ground state without conven-
tional magnetic long-range order (LRO) can occur, which provides challenging theoretical problems.
Investigations of real (or candidate) QSL magnets are fascinating experimental explorations.

A non-Kramers pyrochlore magnet ThoTisO7 has attracted much attention for decades as a QSL
candidate. For this system any conventional magnetic LRO has never been reported. However, our
careful studies using off-stoichiometry controlled samples Tbo,Tis_;O74, (TTO) showed that TTO
samples in the range x > x. ~ —0.0025 have a ground state with a conventional LRO with a hidden
order parameter. We proposed that this LRO is an electric quadrupole (or multipole) order [H. Takatsu
et al. Phys. Rev. Lett. 116, 217201 (2016)], which was predicted for general non-Kramers pyrochlore
f-electron magnets. Recently, an ultrasound experiment proved more firmly that a phase transition
from the paramagnetic state to a quadrupole ordered (QO) state actually occurs. On the other hand,
for TTO samples in the range x < x. we showed that they have a disordered ground state without
any conventional LRO, being the putative QSL ground state of TTO debated in many years.

We have investigated the origin of the magnetic dipole correlations <0'220'Z_ Q) characterized by
the modulation wave vector k ~ (1,1,1) (Fig. 1) observed in the frustrated pyrochlore magnet
Tbay,Tiz—;O74,. This magnetic short-range order cannot be accounted for by adding further-neighbor
exchange interactions to the nearest-neighbor pseudospin-% Hamiltonian for quantum pyrochlore mag-

nets. Using classical Monte Carlo simulation and quantum simulation based on thermally pure quan-
111
21272
oz0%y, which is a correction to the Hamiltonian due

tum (TPQ) states we have shown that the spin correlations with k ~ (
+

T

to the low crystal-field excitation [H. Kadowaki et al. Phys. Rev. B 105, 014439 (2022)]. Simulations

using TPQ states have shown that the spin correlations coexist with electric quadrupole correlations

(02‘206 Q> (o, B = x,y) with k ~ 0. These results suggest that the putative quantum spin liquid

) are induced at low tem-

peratures by a three-spin interaction of a form o

state of Thoy,Tis_;O74y is located close to phase boundaries of the spin-ice, quadrupole-ordered,
and magnetic-ordered states in the classical approximation, and that the three-spin interaction brings

about a quantum disordered ground state with both spin and quadrupole correlations.
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2.
1)

H. Kadowaki, M. Wakita, B. Fak, J. Ollivier, S. Ohira-Kawamura: Spin and quadrupole correlations
by three-spin interaction in the frustrated pyrochlore magnet Tbo,Tis_,O74,, Phys. Rev. B 105,

nho ©0) 2°
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) B

1 1
(0.14h, -0.14h, 0) (0.2+h,-0.2+h, 0)
L (0.2+h, -0.2+h, 1)

Y |e— (hh,1)

L (12,112,112)
K (3/4, 3/4, 0)

©oorL [k
s g

(h, h,0)

(h, :|, 0) (0.1+h, -‘0.1 +h, 0) (0.2+h, -10,24-'1, 0)
FIG. 1 (a,b) Intensity maps of 3D data S(Q) of the QSL sample with z = —0.007, which were measured on IN5 at 0.1 K and
0.7 K, are shown in (a) and (b), respectively. (c,d) Intensity maps of 3D data S(Q) of the QO sample with = = 0.000, which
were measured on IN5 at 0.1 K and 0.7 K, are shown in (c) and (d), respectively. (e) Intensity maps of 3D data S(Q) of the
QO sample with z = 0.003, which were measured on AMATERAS at 0.1 K. The 3D data are viewed by 2D slices, which are
parallel cross-sections of Q = (k + h,—k + h,l) with fixed k = 0,0.1, and 0.2, are shown in (w0), (wl), and (w2) (w=a-e),
respectively. Dashed lines in the 2D slices (a)-(e) are boundaries of Brillouin zones. The bottom right corner shows the first
Brillouin zone of the FCC lattice (thin black lines), and two 2D slice planes with £ = 0 and 0.2 (blue lines).

IEE S
WX

014439 (2022).

H.

Takatsu, K. Goto, T.J. Sato, J.W. Lynn, K. Matsubayashi, Y. Uwatoko, R. Higashinaka, K.

Matsuhira, Z. Hiroi, H. Kadowaki: Universal Dynamics of Magnetic Monopoles in Two-Dimensional

Kagome Ice, J. Phys. Soc. Jpn. 90, 123705 (2021).
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EFYIEARE

1. FRESOHE

THEEIX, ARy 7 3%, REBE Y (LR34 [JHIASAMERESRIC X 824 2 42 &30
CIREHTH 6 %), FHA 4 HORFITHITE 2 ED 7. DINCEELBREZRT.

1) ZRWIRY S AR ZRRBEICK OEFRERDREYME

~v-phase Ptg.19Cdg g1 &, 2FHDZEHRIRT 5 R 253 CsCl1 AN EHARCA| U 723 77 b imiE = 0. %
NENOZEHIRY 7 A X%, 400K 7 2% (EMEIK, E/NREK, 720, 25 \EKE )
MANTICHE o7 MEE LTW5. WEERICE 2, BT HWYHEIELED, ZOR#EIE
S ICER T 3 2 >R EEZIHS I L.

X 1(a) IR T & D12, BILFRICIE, 44 2 PE T O KBTI T E RV, [REE T OPLEET)IC
ERT 2D EZ NI ERBZKBERDDFET 5 2 &2 Al L. AR BERRBEMERTIE, Bi,
75774, #RETZAA4 N ABORZETHRHEINTED, 72132 3x)VFX—iEHIC Dirac
BEEOGEAY FEE L, PRI ARy FEEBIIRICGER L TV B aRENLH 3.

X 51T, HADRERFEH BN XN 2 Einstein E— FAR 2805, 30K Ot = xL¥—%
FOBERI AT —HET 5 ) VE—FPGFEHET I 2R LR 74 7 VEEOS R EIC X
D, ZORIH, ZRERHEIKS 72X ORI ZEHEICRER T 2 ER/ERMT— FTho Z e 2HLIK
L7z (BERFOERNFGR 0HFEZE). K1(b, ¢) ITRT &I, 75 AKX B ORSANENME S
ZIEMIEKZRER T 2 45D Cd A A >33, 2-in 2-out HOBEHIREIE— FEF>TW\W3. ZEFERIRY
FAZDRHEOBH2ERD FZLTVWAR I IZED, 400D Cd A A D D IR DI NZERI DT
N, ZRCH->TCAA A VDD DRI TL2E—RTHLZ bbb,

@),

< Zeore

e—— Zors = X (T 0) = Yeore = %,

w0 oo cluster B
0

!
100 200 cluster A
T (K)

1: (a) y-phase Pto.10Cdo.s1 HASFHDMALRDOMRMERSE. (REEFOPGERD xorb 1¥, ERZADMEEZRT. (b) FH—H
HREIC I D RSB INF =T + /) VE— FORFEMOBF ([ MBI 2 3EHHET, €E—F). () VAKX BOD
BB IEMHEREHK T 2 4 DD Cd 4 4 Vi, 2-in 2-out ROFFEM AKX — > ERT

2) U7 RZ—IEEEHFFD Ir3Ger DEUFIE

(LR Trs Xy (Tr: BEAE, X 14BRO 15 HTE) TRSNSWHIIA S RWEBER LTV 5.
SRR 2(a) IORT £ 512, BATINCIE, 200 Tr ik 120 X TETHEH TRIEE L D,
Z D TR R AN LTSN 2 D DR TA AN TARICEE L7z, BRI 5 G %
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5. Fie, Tre XEFZENLZNUCHEET 2, 20 RT3 7 IAX—FEER L 5 2 & H%]
BRTVE. ZHET, WL OrDILEMTOWTRIED MR EAME SN TNS D, Z ORI
BICHEH LRI R EINT IR o7z, F-x DL L — 7T, IrsGe; DHEIEEBR TV, EF
PERGE 1T o 72, Z DGR, Bk L7z y-phase Ptg19Cdog1 & FIERIC, (KA X —DHFET + /) VE—
FOFEERET B HBADIRZ BN EHE T2 Z LI L. BEEREEETOSR2 51X, RTE
iR XA = 2R EREFEBI TN RN e b, BZEOHL 7 IAX—EICHR T2 74/ 2D
TEREDRHZ L HAbDEEZOND. Sk, 7 I AX—WEZFOWHDORYINE, kR
K217 LT, AHERVRVWIANRTH L I ERTHREETAS.

(b)

2: (a) TraX; OFEEAEE. (b) IrzGer DFEIRHEICB W THRILE L 2T TN =K.

3) A4 S IAEEIEE%E ©D o-RhSn, DRBHABEFHRASME

H A FVikERRE R RO EICIE, MRe Y HVICRRRE IR BRI Tn 3.
TRV R BV PLERTS 2RO IEREOME R T, MRV AT FAMIEICZZE T 5 Weyl [0, EEjR
ZEE DR R 7 VL7 VIBDBEFIUT BT 2 R RN ZEE R ICHIN, Z DD E T 5 Kramers-Weyl
7V IF e LTIRSD S ZeEfiEhT0 5. ZORREFRICBIT 2B FRERROFRH ZH
HPITT B72DIZ, =J7fh a-RhSny OHSEFHZ B L, B4 REIR - 577 A CRASHRPIRIR 2 38~ -

B L 5 DD E VI HEE & 72 2 B SRPIELE IS W T, B TAIRE L TR T 21512
WP RS EIie, BRELRAOBSIEIIZE#M L. #i# X, Abrikosov 2SHEGINICHER L TWVWa X5
12, Weyl USRS 2BIRTH 2[R H 5. $HBEF T, BHMRIECRED 7 = )V IH 2 FDO&E TldaEn
DO T, IR DIREREE TV S ATRENED D 5.

B L 5 D DN AT & 72 5 Mt SHRPTALE T, 74 Zv (ABJ) Z2H SRR T 2 AJREMED?
HHADHKIEIZBI L7z, THE TIBLOIRZ FODIIED 4 I AKEEHEE 2D Weyl 88
PIBOWTHEIZNATWED, I A INEREEOYE TIIARVPIIDTTH 5.

4) N1 ZIEREEEZH D TrX,(Tr:Rh, Ir, X:Ge, Sn) DEIEFZEM L de Haas-van Alphen %
2E

AR L7z a-RhSny RO A 4 FWUiE 2 R OWEIIMIC D, rGey, 'Sny £ LT RhGey &, 32D

LEVIDFET 5 2O NT WS, HA4 FUMEICHR T 2R R EEREZ AT 2 LT, 2hb

DILEY 2 ZMANCHZE L, B HIREZ EZBRAINCHAL L, EXEE & OBFRZHONICT 22 %

HE LTEBREITo /2. 2D 32DLEMTOWT, ZhAZNT b7 —2FEHWEF a7 712
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F—5& B, Sn-7 7 v 7 RK, EESKIEIC XD SMEREREREIT>72. IrGey BX U IrSny
WZOWTIX, FREFIESILEA 100 2B 2 H— F X4 Y OEMERERER T 2 2 21283 L. RhGey
WOWTIE, ZHEEBRD SR DORAD DR VERIEHICKII L, WEICAREMES B S LT 72K
RTOBGERBOREADIARETHL Z e 2L L

a-RhSny, IrGes B XU IrSny 1IZOW T, MURIRIRSGHTICB T 2 bV 27 HEZITS 28T, &
HBETOHE DWIHINE 7 )L IHOIRER ML L 72 & FIRETETHNC I Uz, 2 OBHRIE de Haas-van
Alphen(dHvA) ZIR & /3N, ZORTFIREIOEWY], REZHENRT 22 2T, 7 =)L I HOMERTHE
PEMEELEEAND Z EPARERERTDH 5. Mo U TGO AE Z 2L X8, T OMERTHE
BOMEKRELEERDZ LT, 72V IHEHDIA XL bR =Y —ZRHLICTZ I EHHRETH 5.
WEEREE & Uk, oy LT —HoMERFEDAZIASL I L TV, SHEIX a-RhSny &
IrGey IZDWTC, FEEEONFMIE O TOMEKREFE I N—FT 2EBEEITo72. HA4 FEELZ ROV
BHiZBI 27 2V IHEMROHNIDZ L, FHIIARRD X5 BR=TRR BT 2 EEBELEMITB VT,
dHvA FIRBEEZ 2 TOMETHAME L 72134 S EERBRE WR 5. MR KF L OHEEHIUCE D, 5
—JFHEE Y OB EZ T TOTVWIERBTHS. 5%, HA4 INMEEICHKT 2V FIEED S
HR T2V IHLEDRAC Y T I7RAF X ZHODIIT RN TEREZIOLNS.

5) N1 ZIMtEHDMRBERZEMN & BFRXFE

A NSRS 2R OLEYH TR, Tz KL 2EFOREBEBDIEKEh, 14 IV EE
OWEZEFRi -7 bARa I WVETFYIELENS. FAx DL V—7TIX, 2O bRa I hvigE %z
LT 5720, FMEEOMFMECH U, BEIRCwEO5 N7 M S 8 U 7 kk & 72 3% M2 72 Bl @i
ML, EEHRCWKIDENE D L5 R R~ T 22 > Tt 33D T0W5. THET, %O
DDA ZAYEICEBHL, BHERERE B TFYHHIEZEDTETED, o-IrSny TE, Sn 77 v 7
ZFITE D, MEROMEBMZ R IRBIEPIULD 630 1ITET A2METH XA VOBRBREEKRT S 2
CRBILTER. 2 kD, ABEOEBET 2R OIEMESETH 2120005, W BITHL,
B4 IZHB U TR T 2 B BHSIRTIHR 2 R L7z, a-IrSny & Fl— OIS % 7D IrGey T,
TN 7=V F a s I NAF—5Z RIFEIC K 2 HEERBERZEDIRL, BRI 3cm 123E
TEHH— N X4 VHEEROEBICHRII L. ZoBEERSHY, MKERBGTICB T 2 b 11/7‘?9“%
TS5 22T, [GEETOEHE HWVWINRE T )L I HOIRER K L 7-& FIREEHNCEEN L 7.
Fi513 de Haas-van Alphen(dHvA) FIR e FHIN, ZOEFIREIOEMZENT 228 T, 7213 E
DOMYEMTHEZ KD 2 Z e B TE S, 22T, fEENIn L TGO ME 22, T OMENHE
DHEMRFENEERDZ LT, 7z LIHOVPA R bR =Y —ZHALNCTEI LRI L. B
A INVHERROWHEICBT 5 7 =V IHEHEDHNL, $7D7%L, G, I IMBEHROETY
HZHO2ICT 5 L THERMREWR 2. BERET, £ FHEHE  OFF R EERIZTE TV RnDg,

S, THOHEEIE L OIS, AR REECEFIIC X2 Ny FEEOMEZED 5 Z & T,
HAFNAREEICHKT A2ANY FEEO AR 7 2V IH DAY Y T 7 A F v RIALNICT 2 2 2T
X5EZLNS.

IrGey ICDOWTIE, ZHADORREEL & D, AR DA Z Ul EED. Zoh 4 FEicx L, Eil
% ATIC LG E E RHTI LG E T, ROMPMEDSTIN 22, Z4UT K 2ENEBHRADLR)
REFARNZEBRZHIG L. ZOME, AT LSS KHATIILZHGEICBWT, B RITE,
BN B AREEZ R I REIMGFOLNTET VS, 5%, EHRFHESCRR 2 54 ST, BROFHNE
RPHEDKEZ @D ZRENDH 553, 7V IHCEBDONY FHEET 2 X5 RERBIIBVWT, 2
D& D BFRERIMFONTHNIFE AL R, EEHIEOMRD AL S TIHBIH A D & & HER D
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BOIVARDTVWREEZTWVWS,

IrX, BEUORhX (X : Ge, Sn) &, EFLDHA ISR © 2{LEWE T TR L, RS R
K 2 2WEAPEBEELTWS. Fx1d, 4 SVEROMEORME DT 3 ETEEYEZ 51
5, DA ZIUMEETRO NS OMEREAROBFHERIHICHBEFERBLTVS. W O20WE
T, BEOEBTRONS LS RBAESIIR X e R 2RV, BIIOREKREFEE B X
N3 ZexASHICLI. B-RhSny IDWTIE, dHvA ZIEREIEIC S BRI L7

6) uSR EERICK D SmAuzAl; ICHT PR EKFENTOEVEFIRER K DIEEE

TaDZN—TTlX, FEENTHIREEZED Sm LA EEYOHEREZITV, WHICHEARRFIR
RERLEWE FIREFORAEREFIRENENS b 2ME L TE k. ik, BRI REEICD
&L, SmbEYOYINERREED, £, Sm A 7 > &R H RS 2 Fo Z mRES
WIS (Z2[EE - R3c) @ SmAusAly 23, D EFHENICBWTEVWEFREZ RTZLZRAMBLE. R
YrElE, Tn =28K, T* = 0.9 K TEXMHIEE Z/RL, Tx LUK T Curie BREMER BB O LA 2 H
ERg. ZOIREEX T LUR CE D B FIREEDSTER S 1, FRFHNTEBMEMED 33% DS E— X &~
FOERBELTWE IR RBLTWS, X512, T LURT 1.5 J/mol K2 DK &2 ETFHEREE R
T L DIRIIE, SmPtoSic HEBILTEY, HoEREEHICE T 2 BVEFRBERSHRX NS
B, FRFIEXATWRWY. SE, FEORREEBEE FIRELMEET 572912, J-PARC MLF S1
WZBWT, HEHZHAVTI 24 v ORISR FFLY [0001] AL 72 250T uSR MIEZITo 7. %
DFER, Ty DITFT, WEAHRFERTARY MLVOIRBING t =0 TORPYERHL, Tn TOEHBEH
WEAEEETH 2 20D THLPII L. I a4 DKL 2 RFEESE PR L 2OFELTE
D, ZOKEZZZF 10mT, 01 T TH2Zerx AL X, Sm ¥4 M ETHRSHKFLZET
NTIERFHATE S, B ERFHEOGFEEZ X TAHERTH . T2, Tn LN TRBOVBEEMORE
LTW2ZeZRHELE ZORMRIT Ty TE—2 %285, RIURICHET THRBRDZRLE. —7,
T* BV TITRFS, BOBKEEN ORISR REE DRI R o7z, REEE, J-PARC,
JRR-3 ICBWTHHETEREZ TELTBD, HFHNTOMSMEEHNTZ IS TETH 5.
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D TrX,(Tr: Rh, Ir, X: Ge, Sn) {8 2E0EFHEL 7 = L I HOWIE

PRIER, eg5te, /NF)IE, $BEERH, skE—, MmN, BSARE D, (EfSA T, HIREE, BiE T, F
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BIEEYEHRE
1. REHOHES

AWFREETIE, NG RERS X CEERAELIME L O ERMNEEZIToTW0d. &, %
o OHWEIZB T SHEREERTIEE 2 B2 -0 oYzt 2D T3, Rz, kMG o — X
T EFOMWE KRG T 5 LT, ZERMEAEEL LORIEEOER 2 HIEL T0 5. BRI,
BiChy % (ChidAnas ) - SbChy RERILEY), SuPn%k (Pnid=2 b7 Y) BRILEY, ¥~ b
NMEEEYB L OEZ Y e —E8%RICTE B L7 LWEBRER - BVEME OIS X CYIERE
ZiToTW5,

1) BiCh, RERILEYIDHZE

BiCh, RiBmERX RE(O,F)BiChy O _EEEEREYS BiChy RBMLEMIIFE R 400 & o L ERER A
55 (Beo) DS XN T &7z ARBFFELTIE, Se TERUC & » T L Z @R8N % M X €72 RE(O,F)BiChy
DHIERZBER L, 5% A WHSIETTHIED 5 &\ By OEZEHE- 7. £3, RE = La DRI
BWT, »OLVARRS (FAPHERERFIC X 2) ZHWZHEED? S, 55 TREOMSGH (ab NG
M) THHEEEREIMERI SN S Z 23D o 7 (BSHREMHKIZK 112RT). Be OIREKRTFED S,
7 ) WRRR S R TN 72 22 SR O AU & D @ S, BHLERRR A3 A IS 12 X 2 R JOTiy iz
BEIREIZE>TEDOLNTVWS Z & ZIRE L7 (Hoshi et al., Sci. Rep. 2022). [FlfkiZ, RE = Pr®
RIZBOTDHEW By BBl N7z, RE = Ce DR TIEEN B DIEFITEWIER 572, Z0ild
JEZ Ce DFEFOMWMEAFEL TV B L HRSTIEEZTWS ORI - B, fmscd&fmqd). 2021 FEE O
FRTIE, HlRtRBERII OV TH M Z1TW, LaOgsFo5BiSy ® O ¥4 MZ Cl & BT & 3 nJHEM:
R U GRE - Eim).

J)ar1EYEREBVIERMEDOZEH BiChy RERILEYIZ BiCh H M O R THRENIDIEFAI
TH 5 Z e PHEFIEHIERGELD 50D > TED, IFERAMMEOEKICHE S BEEROK T EWEAEN
REFERN 2R T 5. 2021 SEE O T, WEOIEAMMOIEFL 225 7Y 2 74 ¥ U BB FHEis %
FEBIRE R H L, BEME LaOBiSe_,Se, OFHlli 21T o 7z. AR TIE Se BHFUC X o TIERFEDIH
L, BRZALF—T 4 ) VE— KRBV 7 MET 3. 7V 274 ¥ EHE Se BEUC K DML, F
TIEHEMERELOFE R — T 2R 28 E /R L7 (Abbas et al., APEX 2021). Z®DZ & 55 BiChy R
BRI AV O IEFAREFHIHICR LT Z Y 2aF A BV ERBERTH 2 e hbhrolz. 22T, @BixE
Y IEFARNMEDMBE 282 720, BUREHK TH % RE(O,F)BiSy B 327 2 F 4 BV EMD RE £ +
RN (HPEEERTENE) 2RI L 72, 2 OfER, m AT N E5IC & 2 IEEFME O 8 K3 HE
Aai, JEFHFIMEDE L 7= I BWCBEEL R LERIREN ER T2 2 e hbhr o7 (Abbas et
al., arXiv:2203.11566). 513 kk % A D BiChy RERERICB T 2 IEFAFMEZFHME L, BLREE D
FHBE % X D EEICARIA 3 5.

2) BI> hOE—52E (HEA &) BREXRDIRIE

FTLLHEA BBEEAXDOREE 04, 120K FYA + 25U LoRETRENEAETS IEmr b
0 —54¢ (HEA) DHEEMRSERMRI O T TIHEHZED TV 5. FA L, IEROFE—F A1 +2 5
%5, WhWAHEETHS HEA 206, X hEMEL LEY) ITHEA ORRZIR TR L, THEA &k
BY) OBAFEE 2018 LI T > T\ 5. 2021 FEE DR TIE, ALY EIREEER RE123 O RE #
4 FPOEE L Y b =2 Z(LE 7L 7R ORI B & CTHEIEIE# %2 1T - 72 (Yamashita et al., Royal
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Soc. Open Sci. 2022; JJAP 2022). ZD#5EE, RE ¥4 +® HEA {LHBIEERHE DK RICO 035 72
W EMER L. 5%1F, HEAKIC X o TH G5 23RFC &= 2 b iR Atttk o) B2 #E K » o4t
FFFRIC T THTWL . F72, PbBiyTey ® Pb ¥ A % HEA b L72EK{LEY MBiosTey (Nakahira
et al., Materials 2022) %, A15H V3Ge ZNA Ty b b —{L L7 VsX DERZITo 72, VX OfGE
&% S XRD IS X D i L7z & 2%, HEA MR F5 - 72 5 585D © 72 2 0 BEDAE U T 281K
THDZehbhrh, FAREOHBREZRD ViGe D By LHNTHL2ITE W By 2/RT 220D
o7z, HEA MR RS 72030 [T 2 AAH B2 4 © X8 728@1E, CCA (Compositionally Complex
Alloy) EWHIN 2 FOERSINIFMEITH D, HOBHIZ X 2FEom EAFIFFI L TwS. RffFET
BAFE L 7= VX 381D CCA(LAYIBIRER Y WX 5. 5%, TN HEA ALEY & CCA %L
EYVOBILERESPRBLREEZR L TV, ¥, @BT7 174 FEERER AgInSnPbBiTes DAL
YIE DR EITV, (Ag,Sn,Bi)Te X (Ag,Sn,Pb,Bi)Te 2EURTH D, NV REIED2S MR D HILEE
pIRIA T H A ATREME 28R E L. 2o DfIcBWT, In BIEAR 2B LIBEELHHX 83
Z e &R U7 (Sci. Rep. 2021; arXiv:2204.00407).

NaClEANITF1 FOBETYYE £ET V74 FEBIREK AgInSnPbBiTes D& E M (i
IS - BIRERE - EPIRE) OfHiiZ To7%. BETZY o —»2¥nd NaCl%E! PbTe T, &EH
I & o THEAEMEE, X512 CsClBAMEHIEREZ 5553, BEETZY bu b —%2 597 AgPbBiTe;
X AgInSnPbBiTes TIXE S MAHMIHI X4, NaClBB XX CsClBINRENT 2 Z e Bbhrotz. %
7z, EIEZR N Z 212, BB Y b rE—%2ED 516, CsClHHTOBREIBIRE O E A7 A 7
Zv MK Zebhrolz (KM2). $4kbbH, HEA MK CIXERBIREDTENKEE T —EICR 5.
X AR & D BT IRERBIZ T % £, PbTe & AgInSnPbBiTes DETIKFE (Pb v P B XU Bi
Ty I TOHN) ODEIKIFEFIIEFIC I BIRZ FVERT Z 22501 D, AglnSnPbBiTe; DT
TZBIT 2EBREDRERSD FONETFREELTIZFHHATE S, HEAKIZ X DA CSERER
HEIC X 2D TH 2 RE LT (Kasem et al., arXiv:2112.06461). [FIEEDEHEIINC SR 2 5810
EZIZEEN—AD HEA THEIZNATE D, SEROMS T HEA BUBEERICE T 5 £ MR E
ZLICE T 2 BT 5.

3) EAEMEIAZE

FRABEMEORRE SVEETY o —%2Ho8EE LT, (Ag,Pb,Bi)(S,Se,Te) ZFF L, E\EY
HEFMM L. 294 P EARMLTEZ2 I TCEVEELZY bo—%2EH L. nBOREEZRTEE
ARG 54, 723 KIZBWT ZT = 0.54 28 54172 (Yamashita et al., Mater. Res. Lett. 2021). &
BIFHR ORI, HEA (LDOEVEMMICRIZTHE LAY 5. %72, Zintl 1 EuslngAsg D S
AR AL, Wt R—YY JaETH s e 2 A L7z, 1ERD Zintl HLEWDZ S B p BITH
ZDIHE L TR 72 ETH 5 Z e Db h o 72 (Tomitaka et al., J. Mater. Chem. A 2022).

EAENF v U 7EBEZTINILIEABOBRE BAEMROREZRITVHEIIEY Xy 7REDD 5.
BT, —SROPEICBWTHEEANMIC L > TE =Ry ZREOFE (Fx U 7)) 28R 2VE D
HXINTWS. 2021 EEOHETIE, BERICBWTEGRNF vV 7EPEXE#E 2Tz NaSngAsy
WEBL, BMZMEZIERT2 22T, "B 0WTHEANF v ) TaESREHT 2 %
522 L7z (Nakamura et al., APL 2021: editor’ s pick), %72, NaSnAs IZBWTdREDHLAZ
TEmmOEH Y B0 v V) TR 21T - 72 (Omprakash et al., Mater. Today Commun. 2022).
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LaO,sF, sBiS,_,Se,
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