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1. REHOHES

The research of our Laboratory in the academic year 2022/2023 was devoted to theoretical studies
of cosmological inflation in the early Universe, the primordial black hole formation and the induced
gravitational waves, and the current dark matter composition, by using supergravity theory and string
theory. Our 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, which were derived by S.V. Ketov and his collaborators during the last few years. On the
one side, we proposed the new models of primordial black hole formation by generalizing the so-
called alpha-attractor models of cosmological inflation. This research was conducted by S.V. Ketov
in collaboration with two Russian researchers (D. Frolovsky and S. Saburov). We adapted the known
(Appleby-Battye-Starobinsky) model of modified F(R) gravity in order to describe the double cos-
mological inflation and the formation of primordial black holes with the masses up to 10 g with a
single scalar field. We found that it is possible to get an enhancement (peak) of the power spectrum
of scalar curvature perturbations to the level beyond the Hawking (black hole evaporation) limit of
10" g, so that the primordial black holes resulting from gravitational collapse of large primordial
scalar perturbations can survive in the present universe and form part of cold dark matter. Our
results agree with the current measurements of cosmic microwave background radiation but require
fine-tuning of the parameters. We also proposed and investigated the new (generalized) E-type alpha-
attractor models of inflation, in order to include formation of primordial black holes. In this case, the
inflaton potential has a near-inflection point where slow-roll conditions are violated, thus leading to
large scalar perturbations collapsing to primordial black holes later. An ultra-slow roll (short) phase
exists between two (longer) phases of slow-roll inflation. We numerically investigated the phases of
inflation, derived the power spectrum of scalar perturbations and calculated the masses of primordial
black holes in those models. For certain values of the parameters, the asteroid-size primordial black
holes can be formed with the masses of 1017 g to 10! g, beyond the Hawking evaporation limit and
in agreement with current cosmological observations. The gravitational waves induced by the primor-
dial black hole formation may be detectable by the future space-based gravitational interferometers
(LISA, DECIGO).

On the other side, we got new results in the theory of supergravity coupled to chiral matter. This line
of research conducted by S.V. Ketov in collaboration with A. Addazi from China and Y. Aldabergenov
from Thailand. We proposed a novel model of the modified (Starobinsky-like) old-minimal-type su-
pergravity coupled to a chiral matter superfield, which simultaneously describes multi-field inflation,
the primordial black hole formation, current dark matter, and spontaneous supersymmetry (SUSY)
breaking after inflation in a Minkowski vacuum. The latter is a highly non-trivial result for the first
time. The masses of primordial black holes in our supergravity model of double slow-roll inflation, with
a short phase of ultra-slow-roll between two slow-roll phases, are close to 10'® g. We found a significant
fraction of the primordial black holes in the observationally allowed mass window, and supplemented it
by spontaneous supersymmetry breaking in the vacuum with the gravitino mass close to the scalaron

(inflaton) mass M of the order 10'® GeV. Our supergravity model favors the composite nature of
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the current dark matter as a mixture of primordial black holes and super-heavy gravitino particles
as the lightest supersymmetric particles. The composite dark matter significantly relaxes fine-tuning
needed for the whole scenario of the current dark matter. The fraction of primordial black holes in the
current dark matter was derived, and the second-order gravitational wave background induced by the
enhanced scalar perturbations was calculated. Those gravitational waves may also be accessible by
the future space-based gravitational interferometers. Finally, the superstring-induced quantum gravity
correction to the known Starobinsky inflationary model was investigated in detail, in the context of the
so-called Starobinsky-Bel-Robinson modified gravity theory proposed by S.V. Ketov. Superstring/M-
theory is the theory of quantum gravity that can provide the ultra-violet completion to viable inflation
models beyond the Planck cut-off scale. This line of research was conducted by S.V. Ketov in col-
laboration with Russian researchers E.O. Pozdeeva and S. Yu.Vernov. We modified the well-known
Starobinsky modified gravity by adding the Bel-Robinson tensor squared term and proposed it as
the leading quantum gravity correction to the gravitational effective action inspired by superstring
theory. Our model model has only two parameters: the inflaton mass and the superstring-inspired
positive parameter 3. We derived the equations of motion in the Friedmann-Lemaitre-Robertson-
Walker universe and investigate their solutions. We discovered the physical bounds on the value of
the new quantum parameter by demanding the absence of ghosts and consistency of the inflationary
observables in our model with the Planck satellite measurements of the cosmic microwave background
radiation. We also investigated the physical properties of a Schwarzschild-type black hole in the
framework of the Starobinsky-Bel-Robinson modified theory of gravity, working perturbatively in the
new coupling constant. In particular, we computed the temperature, entropy, pressure and lifetime
of a Schwarzschild-type black hole. This research was conducted by S.V. Ketov in collaboration with
Ruben Campos Delgado in Germany.

2. ARERE

1) @

D. Frolovsky, S. V. Ketov, S. Saburov, Formation of primordial black holes after Starobinsky inflation,
Modern Physics Letters A 37 (2022), No. 21, 2250135, 9 pages (&%)

S. V. Ketov, Starobinsky-Bel-Robinson gravity, Universe 8 (2022), No. 7, 351, 7 pages

Y. Aldabergenov, A. Addazi, S.V. Ketov, Inflation SUSY breaking and primordial black holes in
modified supergravity coupled to chiral matter, European Physical Journal C 82 (2022), 681, 27 pages
(BHH)

D. Frolovsky, S. V. Ketov, S. Saburov, E-models of inflation and primordial black holes, Frontiers in
Physics 10 (2022), 1005333, 11 pages (ZEEH)

S. V. Ketov, E. O. Pozdeeva, S. Yu. Vernov, On the superstring-inspired quantum correction to the

Starobinsky model of inflation, Journal of Cosmology and Astrophysics 12 (2022), 032, 24 pages (#&
E237-9)

S. V. Ketov, Ruben Campos Delgado, Schwarzschild-type black holes in Starobinsky-Bel-Robinson
gravity, Physics Letters B 838 (2023) 137690, 4 pages (%)
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H-3 H 3 H (Tohoku Univ.)

Tomona Kinugawa, Tetsuo Hyodo: Compositeness of hadrons from effective field theory
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@ Workshop on Physics of heavy quark and exotic hadrons 2023 2023 4£ 1 A 30-31 H (J-PARC, Tokai
/ Online)

Tomona Kinugawa, Tetsuo Hyodo: Nature of T¢, with effective field theory (Invited Talk)

Takuma Nishibuchi, Tetsuo Hyodo: Study of excited = baryons based on the K~A scattering length
(Invited Talk)

Ibuki Terashima, Tetsuo Hyodo: Structure of X (3872) with hadronic potentials coupled to quarks
(Invited Talk)

Katsuyoshi Sone, Tetsuo Hyodo: Near-threshold hadron scattering using effective field theory (Invited
Talk)

@ The 2022 International Conference on the Structure of Baryons (Baryons 2022) 2022 4F 11 H 7-11
H (Universidad Pablo de Olavide, Spain / Online)

Tetsuo Hyodo: Antikaon-nucleon interactions and the momentum correlation functions in high-energy

collisions

Tomona Kinugawa, Tetsuo Hyodo: Nature of T,. with effective field theory

Takuma Nishibuchi, Tetsuo Hyodo: Threshold effects for excited = baryons

Ibuki Terashima, Tetsuo Hyodo: Structure of X (3872) with hadronic potentials coupled to quarks

@ International symposium on Clustering as a Window on the Hierarchical Structure of Quantum
Systems (CLUSHIQ2022) 2022 4 10 A 31 H-11 H 3 H (Tohoku Univ. / Online)

Tomona Kinugawa, Tetsuo Hyodo: Nature of T,. with effective field theory

Takuma Nishibuchi, Tetsuo Hyodo: Threshold effects for excited = baryons

Ibuki Terashima, Tetsuo Hyodo: Structure of X (3872) with hadronic potentials coupled to quarks
Haruto Misawa, Tetsuo Hyodo: Application of QCD Kondo effect to strangeness systems
Katsuyoshi Sone, Tetsuo Hyodo: Near-threshold hadron scattering using effective field theory

@ The International School for Strangeness Nuclear Physics 2022 2022 4F 10 H 24-28 H (Tohoku Univ.
/ Online)

Tomona Kinugawa, Tetsuo Hyodo: Nature of T,. with effective field theory

Takuma Nishibuchi, Tetsuo Hyodo: Threshold effects for excited = baryons

Ibuki Terashima, Tetsuo Hyodo: Structure of X (3872) with hadronic potentials coupled to quarks
Haruto Misawa, Tetsuo Hyodo: Application of QCD Kondo effect to strangeness systems

Katsuyoshi Sone, Tetsuo Hyodo: Near-threshold hadron scattering using effective field theory
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@® EXOTICO: EXOTIc atoms meet nuclear COllisions for a new frontier precision era in low-energy
strangeness nuclear physics 2022 4 10 A 17-21 H (ECT*, Italy / Online)

Tetsuo Hyodo: Kaon-deuteron systems and femtoscopy (Invited Talk)

@ International workshop on Hadron physics with kaon beam and related topics 2022 £ 10 A 3-4 H
(Online)

Tetsuo Hyodo: Theory of kaon-nuclear systems

@ APCTP workshop on Exotics and Exotic phenomena in Heavy Ion Collision (ExHIC) 2022 49 A
29 H-10 A 1 H (APCTP, Korea / Online)

Tetsuo Hyodo: X (3872), T,., and heavy meson interactions (Invited Talk)

@ 14th International Conference on Hypernuclear and Strange Particle Physics (HYP2022) 2022 4 6
H27H-7H 1H (OREA Hotel Pyramida, Czech Republic / Online)

T. Hyodo: Theory of few-body kaon-nuclear systems (Invited Talk)

Tomona Kinugawa, Tetsuo Hyodo: Structure of exotic hadrons by the weak-binding relation with

finite range correction
Takuma Nishibuchi, Tetsuo Hyodo: Nature of excited = baryons with threshold effects

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

of freedom
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FHIERMRE
1. REHOHES

FHEGRMAE X, HXERIBED 2 &5 hET L —RKIEHR, R - SR OEK L ElL, B
QS 27 77 A~ OEBNYHLEE 2 7 —~< & LT, M4 BREPHHR 2 NSRRI, BT
IR EDTNS. 2022 FEOMREMRIIA R v 7 24, RARZ 24, R¥EGHA 34, FEH¥4 1
HTHB.

1) BIXILF—FHEYEZOME

BHEREL) SHMFE TN AU TROER AR TIIEHEERY (SNR) RX J1713.7-3946 225D
VRARORFIWCER L. M ET A ZHWT, SNR FEIOFHERR (CR) O0fHEsE L. Zh
T TOMFEERD S, SNR IZ2HDOEMWE ISM) HEEALTWR 2 IREL, SFREOIZX,
WRMEWE CTHENTWR Y Lz, £, BZIALF BT (> TeV) ODANEREBARTE S LK
EL. TORER, BTICko TERIN: 70 FiEL ¥ ~<fE, ~ TeV ICE— 2 Z2FOH ¥ <wHEAR
7 PLVOBIINEZ HIHT 2 2 e b ofz. —77, Hi, SNR DT RICET % ISM HEE (N,), X
MR (Iy), 7Y <HRRAEE (1) 2%, 3 K2 (Ny, Ix, I;) KBWTFHRZEKT 2 2 e h
B Tng., 413 ZOFHEEEZ, ISM ® CR DB TG AR 2 L TWARWEEIC
SHARICHHINS Z e 2 A L. F7z, 3OTEMICBI 287 —XD0Mmn s, ISM HE, F
HRE BT, RG0S5, COED SNR OAMAFFMTELL TWE2DOr2RETE5 2 bR
L7.

TIIINTILDEIE 7 INTUE, TUeBMT 2 RERMBEMTHS. ZONTIVITER
FIRFUD (GC) ZHUDICELAMFMIFIELTED, ZOAEME GC TOERNZR I I F —TE A
KT 2eEZLNTWS., KRIFETIE, NI 2 IR XA ABEICER Lz, £3, X
AH ZDEE, BE, HREERO TR 7 7 A VEHAGDEZ LT, TAAF—FADX D =X A4
EFROFZZENTEZZeEPELPICL. Z 2 TEKRINCEIES 2 2L —> a VOFERZEEI L It
BT 5Z8T, N7 GC 2 oDEEEI X > TELNIZ LAVR LT, FHCEEBUITRVE S a v
JeREXE, ZZTHNEINREEY -2 X HHET A, —7, m#ETIER <, GC TORMT
BRIFLF—FEATE, BEm 7 > A VEHETERNIEdRLE. BohlGERET LICE S
Y, JADEEIE ~ 1000 kms™! T, ~ 107 FEKEFT /2. BOBERT 7 v 7 ADPKEVDT, 77 v
IR=ADEDEADT T F 70—l k2 EMHTADEEZAADPKLETH S, O, moRFTL
BLUREHxN, B Z20FD7 7y 7K —LOREZHIEIL TW2 & X 50TV IEHIERFIZD
7N 7u—tFELCTHIAEMEDNH 5.

BXRTIEAEAN S OME RFFOEILEEIIE T IHRITIR D DT, ZOHAHICEHBERPRET 5. %
D & 5 ERFE] CIZA J1358.9-4750 % XMM-Newton fE=° uGMRT B LEFE TNz, T IHE
AT O R AR & T ORIRFEI DO R Rankin-Hugoniot BAfRA &, HZZHEEPmHZEHR 2 HAED -
7. Ty rrubtn YERBEGERED? S, HEKTOFHHMESRIMENZ L ZBH5 2L .

TS v IR—IADHZAEEBIEOMA BN HIE 3 2 IEEEREE (AGN) —ficB VT, $RiH
DD 100 pc AN DZER A 7 — )L TOEERRE OB, Tz 5| &2 32BN 23
DN AYEATWRWN., 22T, FAIEIRKIIHE AGN O—DTH 3 Circinus SRFNIHTT 5 ALMA

48



BINEER DR RGE 0.02° TOEEESTFHA (HON J=3-2) 7—X %2 L. ZDiER, AGN
DR pc A7 —NMZER L TIFET 2EFEETAMBERRL, X518, ZOH0 = AGNET
¥ HON(3-2) AR BRI T 5 Z LI L7z, Z DR T 1 7 7 4 )L inflow 4 R IR 72 IR
ERL T\, ZOERIZIRAHOE pc TOHT AL > 7u—0G%, D TEHERZ DL
Botz. EOICHMBR LT ORER, OH AMHBEENINIANLEILZ > TWT, ZDODEERE
EDREI XN TVWE bR L. TNETEL Do THRMBHTH > BEKT 7 v 7 R—ILADEE
FEE DR % fiPH U 725l @i e iR & e o 7.

TEENERERZ b — 2 ADEIRINEIE  TEENERIFIEX (Active Galactic Nucleus = AGN) &, B HE L EEREED
MR TE 2 18y, ZADRZIZWV2ENCKAIZNS. ZDiEWE, JEEMN P ORMAEINIEN F—F R
g 2R S ADAEDE W X > THIAT2D0, AGN h—FZEFLTH L. ADITNL—T1%, ZD
b — 7 2OYERIEDS, AGN OEHITEIC X DBEIXNz7 Y b 7ra—r ZO—FHHRFHLEED &
EEMBICERNRE 2 BT 2ELIRICD 2 & W0 D HERE TOUCHI L, ALMA $iEHIC & 2 ZHEMY
HEH 2@ CMEE2 D Tw 5. Fh, HIBRNESEER D FH A% M L—RF 5 CO(3-2) D ~ 10
pe T B EMRE T — 25 5 NGC 5643 £ NGC 6300 £ W5 KIKIZOWT, FFH A% L —2
T % [CI)(1-0) AR T BB Z 1T/ - 7=, F5H, NGC 5643 T [CI)(1-0) R CO D 2412531
LTHED,NGC 6300 TE7 v b 70— IR RINERR 2RO Z e 230 h o 7. TRSIERET A A3
THALIZER 20 HPEH L RT e THT 2 LROHRET Ve BETIHRTH 3.

ShARE I T—Y—OBEAOMIT KRITREER 6 Z#Z2 5 (Tb5FEER 10 BRI T) OFH
FH T, TIX2EEH D Hyper Suprime-Cam (HSC) ZHWTHA IN /27 = —H —DORERA %2, ALMA
YRt HOTBHIL Tv» 3. BRI, BRRTEEIRIRM O 1% % & RMS % [CI)158um fff %
AW, RO BERRC I EEEZIE L, FIFH ORI L 77 v 7 r— 1 odtEfboEREES %
#A L TW5. Sloan Digital Sky Survey (SDSS) FDHATH — A THRASINTmARICHZ W T —
B — AT, HSC THRAZI N7 Z—H =13 1 MREER L, YRoFHO LD —BINL 7 7 v 7 K-
NEROENZIES Z e TE 5. HSC 7 = —H%—% 12 RIFEHI L 724558, 20 o oRSRMIEEA 0 £
TERGEEN D FRINTHE S,  LAIEZENI D S BERIEIDTTOVREBZ N LT o7z, TR
I EEHERP TR I N2 ENE S - - CIER SR o 1R TH 2. 2612, BEKRKTT Y
F7u—DIKEBHERTE /2. 2o DFERIK, Z ORMRICEEICTEENRTFILIC & 2 2RSS D HIH] 2345
Fo TV ILERET 5.

2) EEDEEDHZE

FERROBT BRI X S EERADNEDEIHH KL T EHRNOHEZET VLTS L
ZHE LT, EHEDFER (MIMEHED 5 X — &%, HEI7A & mEi e O3 MRy 28 < J7ikimz i
VL7 F72, ZOMREZEBROBH T — XIEH L7

2. BZESERE

1)

A. Shimaguchi, K. K. Nobukawa, S. Yamauchi, M. Nobukawa, Y. Fujita: ” Tuning Localized Transverse

Surface Plasmon Resonance in Electricity Selected Single Wall Carbon Nanotubes by Electrochemical
Doping”, Publ. Astron. Soc. Jpn, 74 (2022) 126
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Y. Fujita, R. Yamazaki, Y. Ohira: ”The Gamma-Ray Emission from the Supernova Remnant RX
J1713.7-3946 Interacting with Two-phase Medium”, Astrophys. J., 933 (2022) 043106

Y. Fujita: ”Evidence for powerful winds and the associated reverse shock as the origin of the Fermi
bubbles”, Mon. Notices Royal Astron. Soc., 518 (2023) 4551

Y. Omiya, K. Nakazawa, K. Matsushita, S. B. Kobayashi, N. Okabe, K. Sato, T. Tamura, Y. Fujita,
L. Gu, T. Kitayama, T. Akahori, K. Kurahara, T. Yamaguchi: ”XMM-Newton view of the shock
heating in an early merging cluster, CIZA J1358.9-4750”, Publ. Astron. Soc. Jpn, 75 (2023) 37

K. Kurahara, T. Akahori, R. Kale, H. Akamatsu, Y. Fujita, L. Gu, H. Intema, K. Nakazawa, N.
Okabe, Y. Omiya, V. Parekh, T. Shimwell, M. Takizawa, R. J. Van Weeren : ”Diffuse radio source
candidate in CIZA J1358.9-4750”, Publ. Astron. Soc. Jpn, 75 (2023) S138

Y. Suto, S. Sasaki, Y. Nakagawa, O. Benomar: ”Analytic model for photometric variation due to
starspots on a differentially rotating star”, Publ. Astron. Soc. Jpn, T4 (2022) 857

Y. Suto, S. Sasaki, M. Aizawa, K. Fujisawa, K. Kashiyama: ” Modeling photometric variations due to
a global inhomogeneity on an obliquely rotating star: Application to light curves of white dwarfs”,
Publ. Astron. Soc. Jpn, 75 (2023) 103

M. T. Sato, S. Aalto, K. Kohno, S. Kénig, N. Harada, S. Viti, T. Izumi, Y. Nishimura, M. Gorski:
?APEX and NOEMA observations of HoS in nearby luminous galaxies and the ULIRG Mrk 231. A
possible relation between dense gas properties and molecular outflows”, Astron. € Astrophys., 660,
(2022) A82

S. Baba, M. Imanishi, T. Izumi, T. Kawamuro, N. D. Dieu, T. Nakagawa, N. Isobe, S. Onishi, K.
Matsumoto: ”The Extremely Buried Nucleus of IRAS 17208-0014 Observed at Submillimeter and
Near-infrared Wavelengths”, Astrophys. J., 928, (2022) 184

J. Li, J. D. Silverman, T. Izumi, H. Wanqgiu, M. Akiyama, K. Inayoshi, Y. Matsuoka, M. Onoue, Y.
Toba; ”On the Connection between Supermassive Black Holes and Galaxy Growth in the Reionization
Epoch”, Astrophys. J. Let., 931, (2022) L11

R. Ikeda, K. Tadaki, D. Iono, T. Kodama, J. C. C. Chan, B. Hatsukade, M. Hayashi, T. Izumi,
K. Kohno, Y. Koyama, R. Shimakawa, T. L. Suzuki, Y. Tamura, I. Tanaka: ”High-resolution ALMA
Study of CO J = 2-1 Line and Dust Continuum Emissions in Cluster Galaxies at z = 1.46”, Astrophys.
J., 933, (2022) 11

T. Saito, S. Takano, N. Harada, T. Nakajima, E. Schinnerer, D. Liu, A. Taniguchi, T. Izumi, Y.
Watanabe, K. Bamba, K. Kohno, Y. Nishimura, S. Stuber, T. Tosaki: " AGN-driven Cold Gas Outflow
of NGC 1068 Characterized by Dissociation-sensitive Molecules”, Astrophys. J., 935, (2022) 155

1. Garcia-Bernete, D. Rigopoulou, A. Alonso-Herrero, F. R. Donnan, P. F. Roche, M. Pereira-Santaella,
A. Labiano, L. Peralta de Arriba, T. Izumi, C. Ramos-Almeida, T. Shimizu, S. Honig, S. Garcia-
Burillo, D. J. Rosario, M. J. Ward, E. K. S. Hicks, L. Fuller, C. Packham: ” A high angular resolution
view of the PAH emission in Seyfert galaxies using JWST/MRS data”, Astron. € Astrophys., 666,
(2022) L5
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T. Kawamuro, C. Ricci, M. Imanishi, R. F. Mushotzky, T. Izumi, F. Ricci, F. E. Bauer, M. J. Koss, B.
Trakhtenbrot, K. Ichikawa, A. F. Rojas, K. L. Smith, T. Shimizu, K. Oh, J. S. den Brok, S. Baba, M.
Balokovic, C.-S. Chang, D. Kakkad, R. W. Pfeifle, G. C. Privon, M. J. Temple, Y. Ueda, F. Harrison,
M. C. Powell, D. Stern, M. Urry, D. B. Sanders: "BASS XXXII: Studying the Nuclear Millimeter-wave
Continuum Emission of AGNs with ALMA at Scales £100-200 pc”, Astrophys. J., 938, (2022) 87

H. Fukuchi, K. Ichikawa, M. Akiyama, C. Ricci, S. Chon, M. Kokubo, A. Liu, T. Hashimoto, T.
Izumi: "H1821+643: The Most X-Ray and Infrared Luminous Active Galactic Nucleus (AGN) in the
Swift/BAT Survey in the Process of Rapid Stellar and Supermassive Black Hole Mass Assembly”,
Astrophys. J., 940, (2022) 7

K. Lee, K. Kohno, B. Hatsukade, F. Egusa, T. Yamashita, M. Schramm, K. Ichikawa, M. Imanishi,
T. Izumi, T. Nagao, Y. Toba, H. Umehara: ”Massive Molecular Gas Companions Uncovered by Very
Large Array CO(1-0) Observations of the z = 5.2 Radio Galaxy TN J0924-2201", Astrophys. J., 944,
(2023) 35

2) FRHEHE
@ HAFHEAMETHES 2022449 H 13~15 H (FriEKRY)

R, IWIET, KRFE  2HEMA R HEMER %23 288 258 RX J1713.7-3946 206 D4 > <
Gt

R, SVHE®R, HPEER—ER, FIHEE—, THEthC, BSEN, NIEKRAE, A EE, E=2R08,
H#, Konrad R. W. Tristram Ef#ERES 7 I VBKEFESIRIC LS AGN BEEY 7 b 7o —olH

@ T L —FEYE T 2022 2022 11 A 8~10 H (AEKY)

REERR, (LR T, ROFE ERTETREE RX J1713.7-3946 20504 ¥ <t & SNR SFHEICDWT
@ = TR L X —FHPHIAAAISER 2023 2023 4E 3 A 6~8 H (FILEHEAE)

R XARREEY — A3 2 I VRS 7 3 DRI & OHIRE

@ HAKERBEFMES 20234FE 3 A 13~16 H QGIHKE)

BEE#  Reverse Shock 2VR 3 H# AGN M TCTELT7 LI NT L

RIGEE, STHER, BPIEE, B LEER, MEEY, WMEM, EEZE, BAMESE, Michael A. Srauss,
T2 RER, John. D. Silverman, FHJIMHAL, HEMEEAC, JIIE&R5L, H EREE, SHELLQs team: ALMA
ZRREHTHN 2 SR G IRBECE 7 = — 3 — T OREHEEL

MR, SRIGEE, BEEW, W=, WK, EHEER, STEEMS, NEXRF, FHESN, BASS
TEAM: ALMA 1T X 255 @EEE Swift/BAT-AGN DFERIGE CO(2-1) H—~ A1 Bl

T SRR, REEM, SPHEE, FHE—, GATOS team: ALMA BHITHHS 223 % AGN ik
DB RIS

@® AGNYV—27>avy7in BR 20228 H30 H (BIREKX)
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RIREE: R— -t ZHRBETHN D AGN A H 2 ¥ ZH 5 2 DBIRIGE

@ ALMA 7xu—>YRIYv L 20224F12 H19H (EZKXA)

RIAPE: Resolving supermassive black hole feeding and feedback

® ngVLA A4 VAT —F V77— FERMEE 202343 H29H (BN KXH)

SRIOPE: @B IV IREBIACRE & 3R BRI OO B D S

Rk
@ TAUGA 2022 (Busan, Korea (Online))

Y. Fujita, N. Kawakatu, H. Nagai: Massive molecular gas as a fuel tank for active galactic nuclei

feedback in central cluster galaxies
@ Behind the Curtain of Dust IV (Sesto, Italy)

T. Izumi: Multiphase dynamical gas fountain that replaces the classical black hole obscuration

COSPAR 2022 (Athens, Greece)

T. Izumi: ALMA observations of low-luminosity quasars at cosmic dawn: less-biased view on the early

co-evolution

@ What Drives the Growth of Black Holes (Reykjavik, Iceland)

T. Izumi: Multiphase dynamical gas fountain that replaces the classical black hole obscuration
@ TORUS 2022 (Leiden, Netherland)

T. Izumi: Resolving supermassive black hole feeding, feedback, and obscuration: multiphase gas flows

down to sub-parsec

@ HSC-AGN face-to-face meeting (Kagoshima, Japan)

T. Izumi: ALMA observations of low-luminosity quasars at cosmic dawn
@ KIAA-DoS Seminar (KIAA /Pekin University, China)

T. Izumi: Resolving supermassive black hole feeding and feedback: multiphase flows down to sub-

parsec
@ East-Asia ALMA Science Workshop 2023 (New Taipei City, Taiwan)

T. Izumi: Resolving supermassive black hole feeding and feedback down to sub-parsec scales
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FERR YR ST =

1. MREEOBE
1) ~YRIHROEAES M CERNEOTIL T~ R

IERER R L b Y VRIS R DO Z N D DAREINTE S OH? | BEFFOEARNIRE
EBHERDZOMODREELNTHL S 30ERD DEADRED. DK, SEIERREZAVTIEIER
77 —FRRALNTELDDD, a4 & Lz % F ZORBICIEIREH—RENIME S hTuizw.,
ZDRREHODREZLRERE LT, b IARIEEBEBN NI RBRTH L2010 L, Z0HE
& 72 % IERIFE T R OAAEZZ R DR RIGEIE & A A R0 3 CAHANIZ A D 52 U 2 Msd CTHEMERBRE 2 2
THIENETONE. TOWEHZITH TR, —FEFEID TEEES R L RADESR, AIESHR
WD TIES R ABBI DN - 72 R OMFERBME LTz, T Z2ETOL ZAZOMBRIFHEZLL, @]
B ROEHREETIE, EOMMEZEM R, I TEHROMEI RN VIR TH-TDH, P
FEBICIEHAREEENHIE T2 b oz, ZOEIE, 4 Y AX Y U ICESLHAZED W
S BT, IERFESMERERD b Y AVNEPBEENL LD D ARI I 228KV, 2 2T, HER
FEBRICHT 2 BRFHMBEEZ D Z 22X D 2 OREMED” 2 R E - /2. —ROHE
BRFES B OMEZZENCE, AR H 4 A AEWICHEWOBINERE Y 2 ) Roxra— i
DN 2 A, EREHO AT, EEBOWMK S T a— RERERINS. Z 2T, FEAT
MR OBS RS ED - OB N RO DTN T — KR ERICHAZ DD TH 2 Z L FIHLIC
L7z, ZOfERIE, ZOETHRADEB L2 TERLESRIAER LI 30lo MEZREREEER 5
JEAREDRD F V INAFNREZRBOT 2D THE e 2rmEBL, ESLL@FOHRWIEAETRD b
Y ANVNROREIC K E B E Y TEHRRENDL D 5.

2) 3RTHE LUV 4 RTEHEAZDMABRINEE

AR = )VHHENE U 72 I 223 A AFAORTEDE AN LT H 5. 2 ROTN OB | & 4
WL EMBADEMZZIT 5 21Tk, o EZRELEREOFHIZNECT 2. X453
2 DA R & LR S 2 BB A A RO B R T L OREN (—RAE) 2mbs e, &
WFELE R e E M B Z e 23EEH X L (Moser-Conley OEM), #1003 L < Bl 5.
HHE2DANINV M HERIRT Y AVEREZEZZZLIXD, ROXA F I 7 ZFAKRERNT 2 X
TCERTZDAEZRE A S I EDAIREIC 503, HHEDN 3 LIV 2R, FRCZOHFTHRAE
TR2AFRZ2HKLEBREDH AR, Tiabb 2 XuFH EOBENETIIETMET 2N TE
BV, 2T, = YE/REeEINS, 2 HHEA IV Y RE2EERILL TR SN S 2 ROTRIIES
Z2OME LA YEBREZFHDIC, 3XITE KU 4 KouZEHE Lo BER 2 R, SR
DIBFSIZEZ 2 TTCDB/E L IZER D, MHINCRR DN ODDRA THEFET 2 Z L 2H 50
L7 BRSNS DODXA T2IIET T TH 5.

a) Topology I: Singly-folded horseshoe in three dimensions

b) Topology II: Doubly-folded horseshoe with independent creases in three dimensions

c¢) Topology III-A: Doubly-folded horseshoe with independent creases and independent stacking direc-
tions in four dimensions

d) Topology III-B: Singly-folded horseshoe in four dimensions

e) Topology IV: Doubly-folded horseshoe with independent creases and common stacking direction in

four dimensions
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3) HHABARTOERAZEHRD RO/ I —H5 MRADAILRY TA

CNEFTETRTHANONTELHARETFT R/ I —ICHET 2 HMATOHRKEHFERL TWVWS.
M REThRe ), =ik, WY A ZADPETROEFIREZHOKREBIIETZIELTHSE. £
DEMKFNTAFITR o THRWZEIND L5112, —RILEFLRARTOERNZERD) EFT X —
Ry 7] L LTHEEN. — /T, FrakErrn s I —0EBRF D% & pyBfli & IS %
TRV, DENIFHREFRR ) I =13 2 HMRRZHm LS 2060 T O FHTH- 2. 2
N2, HHMARBMREINOWRARN L U IEDEEE EOMBAY A4 712 Z Z LIES K FARTW S,
ZORER, HEREIORY T UTHKEET 2ET 4 27 L2 R Lz, ZUud 2R BT RICE
FAEHEBD R ) I —ERRNEDHDTH 5.

AEEZ, FHZROFRT ) 2 =D RaP LRy TADISHEHFHNE. ZOEREETHHET 5 .
MR B Y IUVERRIR DRI RTES 32— F (EHIRE) 25l RTERARICHIE 3 2 WiEGETEIE Thouless
RYTO—HTHITyY - Ty IRV T LGEERSHFARLNATVS. ZAUTEMT 2Kz, ¥
VIEDEEE GOMEY A 7K > TR L7z, MiEFDOEKEWVIE, #iE CTEERRD b Rad
NEFHEPERRZTOR/EREEZTHL, R 7E3EF v — VeI 5 b Ro Y DRI S
5. —%, FT’ixOHTIZREREBIZIALNLZY VIED TR T 2HELRHD, X512, V7%
RB DD NVBCRT T 2ERDITTENSFEH TE RV, 2D X 5 RIEY A4 7 L% R F RN R AT
32 IESRBROBETH S.

2. HAZSEE
1) i

Ryonosuke Koda and Akira Shudo: Complexified stable and unstable manifolds and chaotic tunneling,
J. Phys. A: Math. Theor. 55 (2022) 174004 (38 pages).

Kensuke Yoshida, Giulio Casati, Shingo Watanabe and Akira Shudo: Sublinear diffusion in the gen-
eralized triangle map Phys. Rev. E 106 (2022) 014206 (10 pages).

Riku Iijima, Ryonosuke Koda, Yasutaka Hanada and Akira Shudo: Quantum tunneling in ultra-near
integrable systems, Phys. Rev. E 106 (2022) 064205 (11 pages).

Domenico Loppolis and Akira Shudo: Towards the Resolution of a Quantized Chaotic Phase-Space:
The Interplay of Dynamics with Noise, Entropy, 25(3) (2023) 411 (16 pages).

Gergd Nemes: Dingle’s final main rule, Berry’s transition, and Howls’ conjecture, J. Phys. A: Math.
and Theor. 55 (2022) 494001 (25 pages).

Wei Shi, Gergé Nemes, Xiang-Sheng Wang and Roderick Wong: Error bounds for the asymptotic
expansions of the Hermite polynomials, Proc. Royal Soc. of Edinburgh, Section A: Mathematics 153
(2023) 417 (24 pages).

Atushi Tanaka: Topological adiabatic dynamics in classical mass-spring chains with clamps, Phys.
Lett. A 460 (2023) 128621 (6pages).

2) FRER

@ H A2 ERE 20224FE9 A 12 H-15 H (HEIEKY)
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SEHBEZ, Y EMITEHRORT b Y AR ER L
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Newton Institute for Mathematical Sciences, Cambridge)
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Ya URERIEE L —RET, NIRRT O RS TE o 7z, & T TIRENGHEE ¥ FIREOCR T EE
ERIEST 2RBEEA LI 25, ROKMBETHEBERTHET 2 Z KL, BEBEOETY
YIMPIEHI LI TR 5. WEE»S, C; BXU Gy O O S NLFEEHWT, KD#HE
M2 C (n > 6) DNHIEELRIE T 2 EKBMEHB L. SEEIZC, ,n=27T ¥ TOREI FAX—AA
F v QURSHAHIEE Z fEAERNCHIE Lz, 512, CF OIEUETE Wikt o s E R 2 ERINICIRE T
TRIWABNL., ERMEr EEREIC 2T S s e 2 RE L. Bk, HEIFEE WD, Z
O FAIUFHERRFT RIS B W TR E 2 IEHFIRE L T3 S FARRE FE 7 L CRE L TWA Z 2 hiE
RERTH 2 Z AL TWS. ARBFZEIC X O IFRNIREI Tt R T2 Z L OHEENZRT I 2T
e, VAT ITRX—AA XY S, OWTE, ERED B KRERn=10 X TDI 7 AKX —%24K
TRHERMEL L, ZRZ2USHBEOWIE 21T 7. BE. Zho DR E TSI FIGEE O 5 H
MiRTEEZ LTV 3.

1-b) ZREFDFEA AV ORBEEGMEI R MILORE AHREDFETHEDL S, XS] (v = 6)
— B2X} (v = 5) EROREN PO BIIN L THD TENWZ EAHL~E Ko Tz, ZOBHRER
BH3 27-012, FeATHZE L D SILEFOERZNEEER L, SHEENICEIT 2B FIEHINE 25 L
7z. ¥ 512, PGOPHER ZHWTEONZY I 2L —Y a VIERZINR T 2 2 & T, &ElfizkRo [lfgHE
MOFE L iz, EEr HamomELEBH L. MA T, REEEONT > 28w 58 5 h 2%
R2HAWT, EBRRE 71 v T4 Y7 F22LT, C; DXEf(v=106) = B*S}(v=>5) EBDE
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BilbEE 2 R -7z, B(v =5) & B(v = 6) ICB 1) 2 MEEROIRED A, BB BRI oBia
KE2bDREEEAONS. FHEED OB TBMEERE 2 EMCHET 572012, XP2) — BSf 05k
A7 M VORE R BIfE L 7.

2) Zffi1 4> OERBITRIG

PR T2 B DOEF 2R TS 2 L TERIN D24 A 213, BOABLAINF—2HT 5%
CHHEOWE CIZIER I LW ZE S . 20X A4 F I 7 IR T EHRYBEFEDEEZIENRT
H2BH, =T, BEFIIOWTUIZMA * > DIRF N T — ZIIEFICZ L L, ICHNZRE 7 5
DEMET — X DERITH U THTICEZ 5NBL WK N T WS, AFRETIIEFI A 7 by
IS (Electron Cyclotron Resonance, ECR) BZAffi4 4 > iz W T A REFDOZAMA A v — L%
L, KA F I 7 RTINS ZODHRTOMERHEEL TWs. HL, 2021412 A
FEL T KEKED T DI EE EOREMMA D D, ZOMICHEBEFT OEEKIEIE E TRINICE > T
BIAER 2T O RBERDH oz, ZDTd, HLWERNBRIMDTZ LW I FEM R o TLE 5.

2-a) EEPMFESERICLZIETREMBERE #HEPTEFESGHRICBI 2 r Yot ick3ETLHET
REREERT 2729, EFENICHAEL TV A RliEA 4 > OFEFHEFEN T — X 2 BS 3 2 HEFEFE
ZHALK - BEK - KRS EDTWE., BRI 2L —va k3 PRI KR, Al - ROESE
HIZWE T VR4 ROFEERRENEZINTWEED, VR4 FD1DOTH5 Er iZOWTERE
fToTWwd., SEBIFLZLREENEL TERIP o720, TRETORIET — XD Z2ED T, 31f
D Er 4 4 > OB O BRI RICOWTHEZIT- 7. Er’t OREE FEIE X 4 TH%TH 572
B, ZEOMMFEEMITFEL, 1 EBTHEIRETH 3 4100/ FLE O ZE O MHIHGEHEN » DE DY
YERBIIW ARSI 5. EUV ORI T 25 cER I T iEFREBEI AL F—D T — &
ZHWT, 6 RKOBBOREZITo7/z. iz, ALK TOERIEL TE LD - LR, BXOEE
K- L= —FHRAEL Y X —ICBOWTHER TP LFEHINTWE L —F—FRE T L -7 XY 57
Yt (Laser Induced Breakdown Spectroscopy, LIBS) @OFEERIZS AL, —ffi La A 4 > O AIHFEE T D
ROFEHIZOWTERHE DREZIT- /-

2-b) EUV ZRICH T B END 5 ORUEBAE WFHEEFETIZ, BEOEWHRO A 4 > % He bR A
F > & He JfF & OERBATHIHIE O BT BAED O FENMHE L KD, FEHIRRY S L OBERRE »
s 2 Z 2 it X o T, RASMIGEN AR OMHNE L IRET 2 Hikime L L. ZOFEE
FWT, 51fiz e 10fliETD Ar A 4 > & He & DBERBATEZNC X o TER L 726 He™ @ 1s-2p i
¥ (JE : 30.38 nm) OFLMIHREZE RAANCHE Lz 25, 781l ASDHE DML, X b {KAfi
BBIOEYSMEOGEITHRTRERZEPHEAL:. ZOREIE, reaction window & W5 &
WCHED GEBIRERT VS v WREET VK2 TPHE—RLTED, EUHEMCEZDOX =X 0%
RS2 MTET.

2-c) BFE—LAAY TV TIANDHFMKRRFE—LAFTS AT LORFE PoOZER-NICE CiAD 7K
RS A A KRR FE— 22 AN L CTERBITRICEZE Z X8, £ L7 He B4 A4 > Dl
FCIKAE D> & O FILIRER - REHMER - 22HER 2 2 TR LR TR T 2 Z e T EIUE, EMBEIT
I & o THER L7z He B4 A > O—HFHIHE —HIHDLPRDOLNEIETH L. 22T, B@EKL —
P—ICHEINTVWEIETFE—2 A AV Ty TERHWEEREZFHEL, ~4 7 0lRERN T X<
A FRTERLZKBE HT ©— 4%, Fdiz CHy Tliifz L&kt L o Tl IR BRI
Ko TEIRINICHHLT 2 Z & T, EFEPHKRETFE -2 24EN T 2EEBORMAELIToTWVWS. 20D
oelk, CHy OEEA A M NVF—DHIEFOA A UMbz x L F—2 —HT 25 VI HEFIIKRD
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W e bthE o7 ZL OEEFHEF L — AR TAAL F v v — A DNEFBBED R ST
5 DIE, A+ Y OBEMBITRICTHIEREIER T2 2l o TV THS. LirL, fdtiE
R TITERRB D E I TE 2. SERIINER A A VIRTER LI HY E— 22 8EL ¥
X o THINEATE — LB L 721%, gl CHy A R Z Wiz LR AL @il Xe3 22T, &
LRI TI N & o TR R EE 21TV, SiEOFRHIKRFEF v — 2 DA L.

3) BRI U LREEBWIAADFAA 2 EK

BE Ah s He KA ZEHXE2 2 04 K O He WEAAERT 5. 2 OWREIEREMEZ R, #2E
L0 F2PMECEZICI DAL E R > Tna. ZOWEZHHEL THEIESNE0F A F v 245K
T5ZrZHNICL, BLFEHAMCBOWTEREIToTW5. SHEEX, 72V VYo F2NUIEL
He iz B FEHR T2 Tr=V 24 AL, L —F —MFHIC X o> TRREER L7 =1 ~
4 & VEEEE L TEOFREKREE? S, 574 4 > OIRBE 28RS 2 2 212 L, He RN
TOHFAF Y DIRERED = 3L X =N KAHIRED DT ICZTT 7 P LTI e 2 RWE L.

4) KT ORI MU —

JFAAEK B RIERGEIIC B 2 ZRRALEHR & 2 DE(LEREE, ALMA SR X 280, 135X 2
DRI LT/ NEKEY 20 7o %> TPt BmatE - v I a1 —>ay, KB XUCEERERmTOR
JICFRFEEER, R DIERE SO TREINICHEM S 2 2 & 2 HiE U CUEMA BT (A) TR
TR IRF IR —  EHEEMBICES S EHOBEBE 2 2020F 12 HCHEELE., ZoFuds
7 MZBWT, 44 UBEEEEZHWTA 4 V-5 FRICOBEERE X RIS OBIEZITS 729
W2, THhETHWT E 7 He KUK TIEFEHICEINCEED 2 KIGHIEZ S0z, BRESFE0E
M TH KB FRMEEACD Z I L. £TIEIBFEOEEZ VT, EFEHREA A VFICE->T
AR U7 HY 2 HI SN HER Ho RIKICASFH L7z 25, 4 F V-3 FRIBIC & o TER Lz H 72
JThL, ZHREAERIC K> TH A L2 HE, Hi, BXUHy 8l xn7z. HY bl
BOWTHMSTEERDFAA > THD, E=AMEEZIS Z AN TWS. 250, SEOE
BACIE 2 DOREDBRISH, ZO— D3 EMRO H THEAREESEVWEEZ 605, BEHAEICD
WCIEHERTEEH 20D, HHlXNZ iz, BT FRNTOST#ELEZIEL L B#EST 5 LT
BHRDH 2FADOAREND D 5720, X S ICHMRERIMEHED TW5. HY BIEF ISR T A
AVTHBI s, BHEERERGIENIGFTE 2720, PINEHEFEBI (A) OB OEHEH
FEMEDTND. F/o, HI UEORER I I AKX — A F VKRB ERTOABHIEINZ DD, %
DODBHIEILZ S 7 AR =DV A4 RIIIMRFE TR CEZES Z e 7. ZREIEROKEF DA A+ >
PBEIEICRE S 2ER TS 2 28 DI TERVWEHRTH D, BML=AEERIDICE 27 7R X4
iR & EEfREE DM HIREEIC B 2 L T A B EF AL T TCIIHERT 200 L. SH%IER A
F U BREMY LTKET 5 AR — A4 F VIZOWTERIMEZED TV BERDH B v & X, HER
EEEDIMFZITo TV 5.

2. HAZEEE
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S. lida, W. Hu, R. Zhang, H. Tanuma, K. Masuhara, P. Ferrari, H. Shiromaru, T. Azuma and

K. Hansen: Thermal radiative cooling of carbon cluster cations CX],N =9, 11, 12, 17-27, Montly
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ions, Atoms, 11, 40 (2023).

2) FRiEE

@ 104 A UBEEMES 202294 H 16 H v F 4 VB

EEFERER, HIBEE { KBZIET DA+ BEEHIE

@ i FEZERE AT EIER 20224F9 A8 H-9 H (HIRAY - Rt v ¥ 8R)

FOHER, ARE, HIEZE, BT | KIS SN NL 0 T4 4 > OFRIMREN 77 AT 7 F s

EHESE, HAPHEE, MR, HIEZE, PHET LV -—FET L - X v phicks 708204
7 > DEBHERDHIE

REFAER, FPRMELT, b, BUHEY, HEE SR KRR T B — ATRDBSE

Fr KRR, Sk S, ARTE, HIEZE, BR1T, WALER, Piero Ferrari, Klavs Hansen : L —%—7 7
L—yayiZkay)ary s AR—H4F VEBGIE OB

FH MM, SR, AR, HIBEE, BUB1T, MAER | O OB FHEEEE ORE

ERHAER, S mVEAT, FH, HIAZE | MARERREE O Hy KEFICEB % H 8 XU HS oB#E
@ 5 83 PG AV 2T AAEES 2022459 H 20 H-23 H CGRALKRY: - JIIANALF v > % 2)
FHEFE S, BREZE T, HIE% . AEATSIH O DDA 4> b7 v TRIGE L ORIFE
@23 AMS YU RY v A 202212 A1 H (LWEKR%)

FHEPEI R RS EE T, HVEEE | 36 EARMHIEICB T 2RIEERTHBINEI OO DAL X2 5y FRIG
YL DEHFE

@ Rl ERISEITIEAT 2022 A FZERMIER  2022F 12 A 21 H-23 H (> 54 VBifiE)
MH{AZE | BT WIS O FERE % B W 72 R A G0 es D i E

@ XK 7R s IR Y5 3EIFEEEARESR 202343 H7H-9H GREKRE - R v >~
IRR)

VR, 5 mDAs, ISR, T« A 4 BEIEERIE I & 2 BV 0 o8l
@ ARV AR 2023 FFHERER  20234FE3H22H-25 H (K ¥ 74 VBl
HTAZE, ST, DHRRIREL, T | IRIRKR LKA BT 2 4 & VBB 1
HEEE, 55RIRA, DRSS, TR L RIRKRRUATICE T 24 4 VBB 1T
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FHYPERERARE

1. WA3EEENDEIE

AFRETIE, (1) X HE2B8MFERE LLERAE, PHTE, BARE, KBRFD, ZHRRFHICE
FAEIINF—HHROMHYL, (2) FH X HBH DD OFEBIHER T 2 EEHEC X R~/ 7uiha
)X —REQEEBFD 2 0% L TEEIZ1T-> TW5. SHEEX, BIHINE CIXHIBRSE, &
2, &, Wolf Rayet 2ICBH T 2027z, EHEBEMARE T, XEREEICENZFZHNE 2
X MRRXHEE XRISM IZHB# T2~ 4 7uhn ) X —2OHLIREIZ B3 ¢ iz, HiBRgSE O X
FIC Xk 2 70— rUURB 2175 GEO-X 22D 2o THEE L 2. 2 Oz b LR EF 2 81 AT RE 72
Lobster eye YR OM B FIEIZ K 2 BAERHE8H L X #RE G OBFZ D 7-.
1) T93<1 EOBET TRV IEHREEIRILF—IRROMIE

MEFEOWE T — 2 2EH LAFHE T AL BRI LT, IR SKEELL T4 T 2 KF5)E & i
REE R e OBMARIINE K 2 FCHR OGN AT 7o 7 2B T AR 21T o 72, RET VI
SN, fEYE, S, KERIEHREZIRDAAZIERICRVWD DT, T HETEAIL 2%
FIFENIAG & LB L C, OVII RO MR 0 A — & — ORI ZEE O HEIC Y L 7-.

DFEHE S N KEREDOEAGEEY O B JROEHRFUCER T 2 £ & 2 5N 5D o T BEHHITDOW
THMFE L. B o BN REmEEZRD [3X< ) L AFERENE Y Chandra HED T —& %
3% Z £ T RCW 38 SHEDIED o ot 2z @&k L, Moo 7 -2 KT 22 e TH T
EEEPEHWIIEER T 7 AR RAE T 2 e WO EHAZ AR L (K1), ZHUIETFEICH
72 D AR DT B o 7o AR DRI E23 5 .

Z DM B BT B ORIERD XY L7 4w b2 WIS EBO#) 52, Wolf Rayet £ DRFHEIZ
% WSRO RMEIROMIE, HE o~ & KGROEZERIEZ Wiz a2~ O &
Wo iz R BB o Nz, ZhDITFEREEOBIHNCEN)N 3.

2) X f@RMXEE XRISM DRIH

HEADKZ 5y 7Sy FXMRXETHD, 2023FFDITHE LIF2HIELTWS., BHEETH S
X#p~A47ahn ) X—X& Resolve (X 2) 1%, XHHETFONRERPIZL2Z2TFORE LREZHET S Z
T, NS OMEERR M EAAIRETH D, HALRSIKE SHFICEBM L TE 7. 2022 FEIXEE %
BRI L 7225 E OVERERTHIi &2 M35 C & 2 T B Dk & Bk O~V R F = v 7 2T 0EDS
BN e ZHALNICLE. WTLTHS EIFARL — a U BIUHE 7 — X @t % & 7= 5 21T
W, 115 EIFBROMERDBEZ 2. 115 EITHROF = v 7 77 MEIZBIFRF — 412 X 2 RIKBIID T E X
NTED, HAKPFLE R TIRELLZEESAKREN X -7y b LTEENS. BRIZKICE LG
D LEFHTOH LW SO ZRHRZHS T 3.

3) MERHSE X RRGFHE GEO-X O

HARG ORI S D X MU Xk 2 7a— vigGr BisS@/NUEETH D, 2024-25 FEEHDITS
JEHIEL TV, LT - BRRE RN mEitiAt Lo CMOSS Mt s lAa s be 7/ NETH b 7z
DOIRDS o T2 ENC T3 X< ) WDEREZFFO X HHRG D EEBE 2 BT 5. @ RKIEH O E L
TR A=Y X2+ e EEGHFEZIHY L TED, 2022 FEIXENIZEE ORI & REFHM, HmEDE
T & KBHIE R OB, HEERDEZEF = U N—NTOWREFHT 2175 T, 754 FEF LD
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ZEEZ 2. FRFC MHD ¥ 2 2 L—3 3 Y2 W XARFEHRE 7RI 2 00E R 25 8 L -8
YIalL—XOMR VoA T RDOMET D KE HEAT.
4) # L WRGHRETRIZRE DR

KRR DT X #REHIZ Bis L BB O S EREICE D A . FHEBIHICHETH D RPLHE
BYAEDREIC N L — RA Z7EBRBIH SN TV ERFEICONVWT, 4 Za~<y Uiz HW=ME
DTN REFHFE L TVS. Si RO F 7y F U 7FOMMMTIC X DEET 20T, R
DIKE T = — L L AL D OIS & D HER D X FRELRST OFSRIERE 2 MR 3 % & Ik X fjic
EWREEEZFFD Co DRBEICHIILT, LRV —ZAbfTo7:.

I OEmEsfRRET HIE 37N LT Si EROSRBUHELEIC X2 FEBMAFE L. Si Bz Z2E
BERRRABAAGBRT T VAZEIRT 2 5ETHD, {ERIFZ 1O DDERTH 7208, Ny 7 7 —Hik
AN Z ¥ THEBOFRRERICERII Lz, & SR 2 IGH L22HE O X SR OB
Schmidt A& Lobster eye JEFRDEET o ZDHRBIZTH RN L 7.

Support structure

Spacecraft panel simulator —~
/ / PSU \

Harness between

ADRC XBOX Dewar and XBOX/ADRC

X 1. 2Rk RCW 38 O 2MRILE E X 2: STy & —CTEML%Z, XRISM #EHH# Resolve HitH g0
D% (Fukushima et al. 2023, Figure 9) M EEBR DB E (Ishisaki et al. 2022, Figure 7).
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ARWZEE T, HaEINEREERS LSRRI 2 EOFEREZIT>TWa. &, £
o DFWEIC BT DB REBIEME 2 1R 2 720 0PIMEZE 2 0 T 2. RS, BIEESn — R
TaRONE G T 5 LT, ZRERMMEES LURATMIEDFEBIZHIEL TWwa. BIRRNICIE,
BiChy % (ChidHnval ) EKMLEY), WktiainBnEsg, o v buiiitasioaz > b
O —ERMRITEH L7 LWEBEREL - ABEBMEORFEZITo T\, 7k, BIRERKICET) 2 %
HRIRPH SR A v F ¥ VR OAE HHEE L TV 5.

1) BiCh, REBLEARDHR

BiChy REREMRIIHAE LY R P8R L HUOME 2RO BINBEREKRTH D, £ OEBIRERMEMEAD
HETH D, RHFETIE, —E0D BiChy RILAWTEHHIZ N TV Bi O KIRIEIRENCE H U, W@IER
e OMBIZMFE L7z, ME e L2RIE RE(O,F)BiSy (RE = La, Ce, Pr, Nd) & La(O,F)Bi(S,Se)s T
HYH, TNEHNORTHMEEES D R X 2IFERFMMEOEKE 7Y 2 74 €V EBFHEIC L - TR
HHL72 (Abbas et al., JPSJ 2022; JPSJ 2023). %7z, La(O,F)Bi(S,Se)s T Bi O KIRMEHIRE) =+ L
XF—ZHBMEIORED o722 25, T, & BifREIZ AL =D EOHEBEZ RS2 /RH L. %
7z, SHEEDOMILTIE Sm 2 & TH72 72 BiSy REIREAK (Pr,Sm)(0,F)BiS, O H1To 72, Fihd Bi
REI T AL F =L T CBWTHLUOHEBENA LN, 51, A RRITBWT Bi O KIRIENRE) & Eix
BRME L BE AT 5 2 T, BRERBOMRE BIES. £, 2022 FE DM T, BiChy 0D
WIREIRAEI2 BT 2 RFEBRSICEE 3 258 B 1TV, BSHEDIO N A S 5K HTE L FHRED 7 1 2 4 —
N—mEEZRE U, JTTREHUC X 2Hl#EI 2 EB L7 (Hoshi et al., JPSJ 2023).

2) HEA B\ SYBIEEADHR

R, 1 DODFRFHA b2 55U LORETENEETS By bub—568 (HEA)) HEEMR
RERMEOTH TEHZED TS, A, IEROBE—F A M55, WHbWEEETH S HEA
25, &M MLaY)) ([ HEA OMRZIGRT XL, THEA RYLEY) ORFEZ 2018 FELIF T -
TW3. SEEOMRTIIET, AR LY EREEER REBaCusO7_g D REY A b%Z HEA{L L 28
FEMmEROEEICETI L, HEA {RIC & o THBEUHEHIINC N U TS EROE RAMERE N s Z & 2 A
L7z (Yamashita et al., JJAP 2022). %7z, fFEHICPLD ZEZEAL, SR I OR IR LHEAET
%. HEAfELZRET V74 F MTe DEFNRIEH L7052 B L7z, PbTe 1ZfRE X5 MTe
&, ®EDTCsClBEANofEMEEZ R L, BrEZRT. LrL, EHD EFRT T 32T
5. —J7, MY A FEBOTRTEELZ5E, BEELY M e =0 Lz T, DBRHBRIZ S0
W AHFE A L7 (Kasem et al., Sci. Rep. 2022). M # A4 MZ 5 tR % [EA L7z AgInSnPbBiTes
WBWTIE, 20 GPal EOFENKTIZE ALY T PEL LR WRRZRREZBH L 2. 72, RETFX
KRN D> & B FIRBIIEN R FE 2 T T 2R L, ABROERIHE TIRE) £ 72138 A& FHEIEH
WKWHBEREL. 22T, BRTRHIC I 2L —ray (V7 <X —MREL OHFENZ) BXUOE

WA ZITY, MY A FO HEA(LTH 7 ANLRIREESRAT 2 Z e 2 AHL, $BFAAUE
ANV REEIRINCIERT 5 Z & 2HEFE L7z (Mizuguchi et al., Mater. Today Phys. 2023). 5%, 7 %
J v e BFIREO EBRIBIHISEERE D X D5t 2@ L, HEA AL &M@ EERICRE D
MEZEAH LWV, £7, AlS RZBEER V3Ge D HEA LD IFIL L, FHHD HEA AL Z IR o 72 1REE
THHTHEEZ 2 Z 3 CCA(Compositionally complex alloy) & 2 DIRAEZ FHL L 7z (Nakahira et al., J.
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Mater. Sci. 2022). CCAt L7z V53X (X4 Mz tER) BREED T. #HT % V3Ge O IG5
Wim % RIgICEZ 2 EEZ R Lz, (LEWBEEARD C C AMLIZH 7272 S e RERDFFE TH53 I
b5, (K1LIHERERT)

3) BEAEEEZT R IBTEERDIHZE

CuAl, B (IE/56) 2ROBBESEI L aF A F TrZry (Tr: BRESE) ZHRNEW T, 28 - 72
BLERTH 5. PHETEIRZER TV, S TEROREREZTHME L2 25, TrZry BEGH
RARBARE RS Z e B A L. CoZry DA, a MXIEORBRE RT A, clilld B AL E DR
ci-20 © K71 Z/R)F (Mizuguchi et al., JPSJ 2022). TrZry iICBWTIX, BT EHLL c/a ZHIHT 2 2
Y T c iR BIRIRED AL S IEANE LT3 2 2 R L7z (Arima et al.,, APEX 2023). X512,
(Co,Ni)Zra IZBWVWT, Ni BEOHEIMIX>Ta 7 FRIEFFHANCEE L TWSAREMEE RH L, M
RO BB L HDE TN T BIRENHER T 5 Z & Z R L7z (Watanabe et al., Sci. Rep.
2023). TDI DD, AROBIREDFEEMEEL e BRICHBE L TW2 T e 2R L. [FAERDR)T
FIBAREIRIZE T R D CoZrs THEHIX Nz (Arima et al., JPSJ 2023). 5%, HAxRBREEI LV
a4 RTEEBRFROBRRETY, BEEME e oEEZRHLTVWELY. (K2 IHERERT)

4) FRMECBEEICA DR

AgInS, BEHDEBEEM AgnS2 I3bk4 LfiMEEZ L 2 Z e HIoNTE D, FCEkEELZ L %
M HBANANY FF y v IR FHINTED, FiaBE RO ZEERT 2 -0 ICHEE
Bx ATz, BESEGEERELT 2 Z 2T, R-3m fEED AglnSy OHAMHEAIZHYI L7z (Sawahara
et al., ACS Omega 2023). 1§oN7ARHNIERTH o770, SEZHML, BXEEERDM L%
Ho 7223, 30 GPa DESHINMNTIZ BB RIEDREBUIIIES R o 7.

BAENE v ) PREZRIITABMEOER EROBEZLITIX, S+ V) 7R pBoMely, nfl
OMRZHAEDLETEY 2=V EHANTS. Thbb, ThZNOMRBRORERELZ L L5
AT, BMERE LN ZEEDRZ 2 p A - n MR ZHAGOE TRABEHR T2 ER T 2 08D
Hotz. ZAUIMNL, MEFODHZAMACBONTUIpBTHD, HloAMIEn B THS, v\ BN
2RI WSS, p A - n MOMBIZHAGDE S Z iR, B—OMENC X 2 BVEL ) Al HE
1272 %. F 41X NaSngAsy %° NaSnAs (Omprakash et al., Mater. Today Commun. 2022) (ZEWTHE
ML ZAER R L, BAE Y U 7R RS2 2 e 2R L T E /2. 2022 X, FERAIC
BHAWF v ) 7RERHEO RN D - 72 EuCuAs B X CHIEETOHMED D o 7z ReySiyr D EAG A K
2170, Ky P LRI K BEAZHERBDOEREZRAAT. SHEEARO GBI Lz2, Ky b7
L 2% OEHIEC A E D LRE T, BANY ¥V 7BEORBICIESL RD o7z, AR % NaSnoAsy
X NaSnAs DEH L, 77 YTV —=)ILAF ¥ v TOFED, BANNILV 7 ZREHBOEHOHETDH
%WV FEERICE - 2.

BLEROEIAXA v F U IMROEETE BIRERETIIETFI I ——X2EHL, EFR
Lo s e AR SNTWS. BREIREIIRG O THET 2 2729, @rEK
DHLRBAAL v F U AN TH S Z 2 IZF o TV, —F, BUREROFMRIRE - RS HKEEC
B9 27 —R3Z &L, RBKCRA v F o ZFE 2 &aHil L 72Bld 7% o7z, 22T, Nb 23R
L, K& - 5 COBYRERAE 21TV, Magneto-thermal-switching ration (MTSR) % HAE2 Z &
W L7z, KIRTED 203, 1ERDMKEA A v F > 75 % L2 650 % (T = 2.5 K) DA v F
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YIRS Z e N TET (Yoshida et al., APEX 2023). 514134k 4 7288 AR D MTSR DR &,
BHEMEMLIZ X 2 R HFEXEY OB ZHE T 3.
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S. Yamaguchi, R. Mizuno, H. Mogi, T. Endo, Y. Nakanishi, S. Yoshida, H. Shigekawa, K. Watanabe,
T. Taniguchi, K. Nagashio, Y. Miyata: Anomalous transfer characteristics of MoS2-based vertical

heterostructures

H. Shimizu, J. Pu, Z. Liu, H. E. Lim, M. Maruyama, Y. Nakanishi, S. Ito, I. Kikuchi, T. Endo,
K. Yanagi, Y. Oshima, S. Okada, T. Takenobu, Y. Miyata: 2D electronic transport properties of

laterally-assembled WTe nanowires

H. Ogura, S. Kawasaki, Z. Liu, T. Endo, M. Maruyama, Y. Gao, Y. Nakanishi, H. E. Lim, K. Yanagi,
T. Irisawa, K. Ueno, S. Okada, K. Nagashio, Y. Miyata: Fabrication and characterization of multilayer

in-plane heterostructures based on transition metal dichalcogenides

R. Usami, K. Oi, M. Matsuno, T. Endo, Y. Miyata, J. Pu, T. Takenobu: Electric double layer doping
in WSe2/WS2 van der Waals heterostructure

R. Natsui, Y. Nakanishi, N. T. Hung, H. Shimizu, Z. Liu, Y.-C. Lin, K. Suenaga, R. Saito, Y. Miyata:

Improved metal intercalation into crystalline W6Te6 bundles

S. Furusawa, Y. Nakanishi, Y. Sato, Y. Yomogida, K. Yanagi, K. Suenaga, Y. Miyata: Structural

diversity in single-walled transition metal dichalcogenide nanotubes synthesized via template reaction

Y. Tamogami, T. Endo, K. Hashimoto, Y. Nakanishi, Y. Miyata: Growth and characterization of
long-length MoS2 nanoribbons

W. Zhang, T. Ogawa, T. Endo, Y. Nakanishi, K. Watanabe, T. Taniguchi, Y. Miyata: All-dry fabrica-
tion of hBN-encapsulated MoS2/MoSe2 twisted heterobilayers and their photoluminescence properties

K. Hashimoto, T. Endo, Y. Nakanishi, Y. Miyata: Effect of fabrication processes on the work function

of monolayer MoS2
@ HAYHZAS 2022 FEKE RS 20229 A 12-15 H GEETE KR

ik, G772, Hong En Lim, EBEME, MPEEN, =HMFE, WL, MTERE: W6Te6 F ./ VA ¥ —
WX BT 7 U TFY— )L ZAREER D ESRER T

KB, MREE, SRR, EREME, B HEMTE, ALHE, WL, MRS B Ws2 kO z OfEEfE
D RHE LR E SRR

@ 5 33 [N HYHESEAETES 202249 A 2023 H CGRILKZ)

FEARREZS, B, BHA . SHEHT, WIEE, $5RAH: B CIADZERIC X % KHifE - ShnEHE
ik & > 7 27 > OIEEEN R & HETF T N4 REH

FEMZENG, NP, E RIS, MRS, BAASM: BILX Y 727 Y ISR LR SIILR Y 727 ¥ F 7 Y
K OTRHHEHI
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KBEK, EHG T, Ny~ P73 Iaxy, RRE, JURER, HRsEN, =EHEMETE, AR &%
BEBXAINATFA RANTRF ) F2—TDEMK

@ 2022 EFE 55 9 [A] ZAIKEN Festa 2022 410 H 6 A (FREHKA)

KB EA, ZFEHFGF, Md. Ashiqur Rahman, Zheng Liu, EiGE, JUREER, HIEEA, & HF#TE, UIF1Z:
T HIE L 2 BRER A A Avar F 4 RAaTaF ) Fa2—TDEK

@ 7 RIES VARY T 4 2022 20224 11 H 18 H (BEKY)

HHEBTE: ~XLERSE AL AL F 4 RORE L Hl (AR

@ HiIkKT IR~ 74— L FI0EFEIKT I A7 +—F 4 202342 H 21 H GHILK)
FIPEE /1 Exploration of novel nanomaterialsusing ‘nano-test-tubes

@NK6AHIT—LY - F /) Fa—T I URESVRITV L2023 3H 13 H (BHEKRT)

J. Pu, H. Ou, T. Yamada, N. Wada, H. Naito, H. Ogura, T. Endo, Z. Liu, T. Irisawa, K. Yanagi,
Y. Nakanishi, Y. Gao, M. Maruyama, S. Okada, K. Shinokita, K. Matsuda, Y. Miyata, T. Takenobu:
Continuous color-tunable light-emitting devices based on compositionally graded monolayer transition

metal dichalcogenide alloys

T. Ogawa, W. Zhang, T. Endo, Y. Nakanishi, K. Watanabe, T. Taniguchi, T. Kato, Y. Miyata:

Photoluminescence properties of Janus MoSSe monolayers prepared on hBN

K. Oi, J. Pu, H. Ou, R. Usami, T. Endo, Y. Miyata, K. Shinokita, K. Matsuda, T. Takenobu:

Fabrication of highly strained monolayer light-emitting devices

K. Zhou, K. Ueji, T. Endo, Y. Miyata, R. Abe, H. Nishidome, S. Nakamura, Y. Yomogida, K.
Yanagi: Investigation of the cross-plane electrical conductance in stacked multilayer van der Waals

heterostructure with ultralow thermal conductance

H. Ou, J. Pu, E. Takahiko, Y. Miyata, T. Takenobu: Strain modulation of moiré pattern in 2D

material heterobilayers

R. Natsui, Y. Nakanishi, Z. Liu, N. T. Hung, Y.-C. Lin, T. Endo, K]|. Suenaga, R. Saito, Y. Miyata:
Polarized Raman spectroscopy of Indium-Intercalated Nanofibers of W6Te6 Atomic Wires

H. Ogura, S. Kawasaki, Z. Liu, T. Endo, M. Maruyama, Y. Gao, Y. Nakanishi, H. E. Lim, K. Yanagi,
T. Irisawa, K. Ueno, S. Okada, K. Nagashio, Y. Miyata: Growth, structures, and transport properties

of MoS2-based multilayer in-plane heterostructures

Y. Makino, W. Zhang, H. Kim, H. Wang, T. Endo, Y. Nakanishi, K. Watanabe, T. Taniguchi, K
Matsuda, T. Kato, Y. Miyata: Fabrication and photoluminescence properties of hBN-encapsulated
Janus WSSe/WSe2 heterobilayers

M. Omoto, H. Nishidome, K. Uchida, T. Endo, Y. Miyata, K. Ueji, Y. Yomogida, K. Tanaka, K.

Yanagi: Control of high-harmonic generation in MoS2 by carrier injection
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Md. A. Rahman, Y. Yomogida, M. Nagano, A. Ahad, A. Thara, H. Nishidome, M. Omoto, K. Ueji,
Y. Miyata, K. Yanagi: Synthesis of relatively small-diameter WS2 nanotubes by sulfurization of CVD

grown tungsten oxide nanowires and their optical properties

Y. Tamogami, T. Endo, K. Hashimoto, Y. Nakanishi, Y. Miyata: Anisotropic thermal etching of
CVD-grown monolayer WS2

S. Toida, T. Endo, Y. Nakanishi, K. Watanabe, T. Taniguchi, G. Eda, Y. Miyata: Control of transport

properties of WS2/MoS2 vertical heterostructures by surface oxidation

Y. Totani, Y. Nakanishi, R. Kuroda, K. Kanahashi, S. Ito, J. Pu, S. Aoyagi, T. Takenobu, Y. Miyata:

Effect of Nb doping on electronic structures and thermoelectric properties of layered MoS2

A. Ahad, Md. A. Rahman, Y. Yomogida, K. Ueji, M. Nagano, A. Thara , Y. Miyata, K. Yanagi:
Comparative Study on the CVD Synthesis of Tungsten Oxides Nanowires Using Different Substrates

@ R 10T, 2XERFORELHE) 202343 H10H CGRALKRE)

EHTE: —XEBSE AL as 4 FHIRROES ¢ A (AR

@ 2. 5UTWERPY CHNAR A) 554 | SIRH 2023 3 A 13-14 H (0 IXEBERHS)
TR 2. 5 ROTEREIE O SHERR & BRERIA

/NEE3}: Fabrication and characterization of multilayer in-plane heterostructures based on transition

metal dichalcogenides
@ 55 70 [MICHYIFE AR BT AMRES 2023 43 H 15-18 H (LB RE)

WL, W, LR, FHE MR, PR, NEZRSE, ERkZ, B, ARFESE, MIAZE, PSS, sk,
FULSERR, R, BRALEAT, MR —K, BHETT, MTIERE: EBEE XA Arvar -4 NRERMAEZ
MW R AIZEFET N A R

faARES, BB, B, ST, KSEEZ, SR <4 700 7 7 RN CiADZER I
X2BBREREXA I NATFA RDI VAT — UL HENNT BEERE (BRI

@ 241st ECS Meeting, 202246 H2H (> 54 )

Yusuke Nakanishi: Atomically Precise Synthesis of 1D Transition Metal Chalcogenides Using Nano-
Test-Tubes

@ NT21 2022 %6 H 1924 H (Sungkyunkwan University in Suwon, Republic of Korea)

M. Nagano, Y. Yomogida, Md. A. Rahman, Y. Nakanishi, Y. Miyata, K. Yanagi: Synthesis of Hetero

Transition Metal Dichalcogenide Nanotubes
@ 10th A3 Meeting, 20224E7TH6 H (> 54 )

Yusuke Nakanishi: Rolling 2D sheets into 1D nanotubes by using nano-test-tubes
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@ 12th A3 Symposium on Emerging Materials 2022 4E 11 A 7-9 H (FRgHKY¥)
Y. Miyata: Growth of one-dimensional transition metal chalcogenides  (Invited Talk)
@ MNC2022 2022 11 A 8-11 H (JR AT L7 L X > M)

R. Usami, K. Oi, M. Matsuno, T. Endo, Y. Miyata, J. Pu, T. Takenobu: lectric double layer doping
in WSe2/WS2 van der Waals heterostructure

Md. A. Rahman, Y. Yomogida, K. Ueji, M. Nagano, R. Tanaka, Ya. Miyata, K. Yanagi: Synthesis
of relatively small-diameter WS2 nanotubes by sulfurization of poly(ethylene glycol) treated thin

tungsten oxide nanowires

@ ICPAC, 2022 11 H24 H (A ¥ 54 >)

Yusuke Nakanishi: Atomically precise fabrication of 1D chalcogenides using nano-test-tubes
@ 2022 MRS fall meeting 2022 4 11 H 27-12 A 2 H (Boston, Massachusetts,USA)

H. Suzuki, M. Kishibuchi, S. Ochiai, Y. Liu, R. Hashimoto, Z. Liu, Y. Miyata, Y. Hayashi: Selective
Monolayer Growth of Tungsten Disulfide Nanoribbons on Tungsten Oxide Nanowires by Self-limiting

Mechanism
@ The 11th International Workshop on 2D Materials 2023 4£ 2 H 17-18 H (President Hotel, Seoul)

J. Pu, H. Ou, T. Yamada, N. Wada, H. Naito, H. Ogura, T. Endo, Z. Liu, T. Irisawa, K. Yanagi,
Y. Nakanishi, Y. Gao, M. Maruyama, S. Okada, K. Shinokita, K. Matsuda, Y. Miyata, T. Takenobu:
Continuous color-tunable light-emitting devices based on compositionally graded monolayer transition

metal dichalcogenide alloys
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