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BT ¥ —EBRIRE
1. ARFENDBHRE

The research activity of our Laboratory in the academic year H30 (2018/2019) was conducted in three
different directions corresponding to our three ongoing research projects. The conducted research
(in two projects) was a continuation of our earlier research during the previous three years, whereas
another (third) research project was new.

1)

Our main (first) research project is devoted to the unified theoretical description of cosmological
inflation, dark energy and dark matter in the early Universe, in the framework of supergravity theory.
This research project is aimed towards providing a theoretical bridge between modern theoretical
cosmology, based on the gravitational theory, and theoretical high energy physics beyond the Standard
Model of elementary particles, based on quantum field theory without gravity.

The central themes of this research are (i) spontaneous supersymmetry breaking after inflation, (ii)
the dark energy represented by a positive cosmological constant, and (iii) dark matter. The dark matter
in our approach has the gravitational origin due to massive gravitino as the lightest supersymmetric
particle and /or primordial black holes. In 2017 we have proposed the new specific supergravity model
with a spontaneous supersymmetry breaking after inflation and the inflaton belonging to a massive
vector multiplet, in the presence of a single chiral (Polonyi) superfield. The inflaton scalar potential
has the form similar to that of the Starobinsky inflationary model. The Polonyi superfield with a linear
superpotential was used towards getting spontaneous supersymmetry breaking with a tiny cosmological
constant (in a de Sitter vacuum). However, the Polonyi superfield also caused some problems related
to instability of the inflationary trajectory and the need of the high supersymmetry breaking scale
needed for the mass separation between the bosonic and fermionic elementary particles. To avoid
these problems, we modified the action of the vector multiplet to the Dirac-Born-Infeld form that
is the particular non-linear extension of Maxwell elecrodynamics, and reconsidered the description
of cosmological inflation, dark energy and dark matter in the new theory. We demonstrated the

consistency of our new model with current observations (7 ; 7, Ishikawa).
2)

Our second research project is new and devoted to the recently discovered Fayet-Iliopoulos terms
in supergravity, without gauging the R-symmetry. This is an important new theoretical development
because it allows one to introduce new couplings in supergravity, which were unknown before. We
applied these new couplings to theoretical cosmology for a description of the dark side of the Universe
(inflation, dark energy and dark metter) in our approach. During the year we studied the restrictions
on the new couplings, imposed by local supersymmetry and Kaehler-Weyl invariance, and found
the most general form of the generalized Fayet-Iliopoulos terms and the related matter couplings in

supergravity (7~ 7).
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3)

Our third research project was devoted to a derivation of viable cosmological inflation from higher
dimensional spacetimes in modified (super)gravity theories via their spontaneous compactification
down to four spacetime dimensions with the extra dimensions compactified on a (hidden) sphere, in
the presence of the abelian gauge fields (p-forms) with a non-trivial flux in the compactified space. We
studied these flux compactifications with a non-trivial warp-factor and derived the scalar potential
for the inflaton and the modulus of the 4-sphere. It was demonstrated that the flux leads to a
stabilization of the modulus, whereas the viable Staroninsky-like single-field inflation in four spacetime
dimensions can be also obtained, in good agreement with the recent observations of the Cosmic
Microvawe Background radiation by the Planck satellite mission (2018). We showed that it may be
possible to embed our model into the modified supergravity theory in eleven spacetime dimensions
after its spontaneous compactification on another 3-sphere and gauging the SU(2) isometries of this
3-sphere. However, further progress was hindered by the need of generating a positive cosmological
constant in eight spacetime dimensions, that may be possible via forming a non-perturbative SU(2)

gluon condensate in eight dimensions (7 ~ 7, HH).
2. MRFE

1) X
H. Abe, Y. Aldabergenov, S. Aoki, S.V. Ketov, Polonyi-Starobinsky supergravity with inflaton in a
massive vector multiplet with DBI and FI terms, Class. and Quantum Gravity 30 (2019), 075012, 30

pages.

Y. Aldabergenov, S.V. Ketov, Modified Born-Infeld-dilaton-axion coupling in supersymmetry, Sym-
metry 11 (2018), no. 1, 14, 10 pages.

A. Addazi, S.V. Ketov, Gravitino production in supergravity, Eur.Phys.J. C78 (2018) 642, 17 pages.

Y.Aldabergenov, S.V. Ketov, Removing instability of inflation in Polonyi-Starobinsky supergravity by
adding FI term, Mod.Phys.Lett. A91 (2018) no. 5, 1850032, 8 pages.

Y.Aldabergenov, R.Ishikawa, S.V. Ketov, S.I.LKruglov, Beyond Starobinsky inflation, Phys.Rev. D98
(2018), no.8, 083511, 8 pages.

H.Abe, Y.Aldabergenov, S.Aoki, S.V. Ketov, Massive vector multiplet with Dirac-Born-Infeld and
new Fayet-Iliopoulos terms in supergravity, JHEP 1809 (2018) 094, 20 pages.

Y.Aldabergenov, S.V. Ketov, R.Knoops, General couplings of a vector multiplet in N=1 supergravity
FT terms, Phys.Lett.B785 (2018) 284-287, 4 pages.

Y. Aldabergenov, A.Addazi, A. Marciano, S.V. Ketov, M.Yu. Khlopov, Physics of super heavy dark
matter in supergravity, Int. J. Mod. Phys. D27 (2018) 1841011, 31 pages.
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2) ERRAHEE

S.V.Ketov, M. Yu. Khlopov, Extending Starobinsky inflationary model in gravity and supergravity,
Proceedings of the 21st Workshop “What Comes beyond the Standard Models”, 7L K, A@v ==
7, 2018 4 7 H; edited by N. S. Borstnik et al., 2018, Ljubljana, ISSN 1580-4992
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S .V. Ketov, Extending Starobinsky inflationary model in gravity and supergravity,
@ International Conference on Modified Gravity 2018 (MOGRA 2018), & diE, HA, 201848 H
H. Nakada, Inflation from modified gravity in higher dimensions

@ 3th International Workshop on Astronomy and Relativistic Astrophysics, A7 > &1 & V&K, ~X
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S.V. Ketov, Inflation, dark energy and dark matter in supergravity
@® KEK International Theory Workshop, S, HA, 2018 4F 12 A

S.V. Ketov, Inflation, dark energy and dark matter in liberated supergravity.
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1) WX

Y. Babazaki, I. Mitsuishi, N. Ota, S. Sasaki, H. Bohringer, G. Chon, G. W. Pratt, H. Matsumoto:
”Suzaku observations of low surface brightness cluster Abell 1631”7, PASJ, 70 (2018) 46

T. Okabe, T. Nishimichi, M. Oguri, S. Peirani, T. Kitayama, S. Sasaki, Y. Suto: ”Projected alignment
of non-sphericities of stellar, gas, and dark matter distributions in galaxy clusters: analysis of the
Horizon-AGN simulation”, MNRAS, 478 (2018) 1141

I. Mitsuishi, Y. Babazaki, N. Ota, S. Sasaki, H. Bohringer, G. Chon, G. W. Pratt: ”High entropy and
evidence for a merger in the low surface brightness cluster Abell 2399”, PASJ, 70 (2018) 112
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@ HAXKF4 2018 FMMEF 2 2018 4E 9 H 19-21 H (SRR KF)
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ZHoTWAHI o, JT 51014 MbifEZFd 9 5 B\ toy model IZH 725 1F0, B -~
IR T 5 7 2V T A VA &N T2 RIRP I B 7R DB Z AR D 72D OB RET IV 72D
135.

3) Perron-Frobenius BEFOE_BEHEICKT 2EEEHORBERE

—RRAHME 2 RN A AR TIEHE O HBE RIS 5. 2 OFRBURE 135 B O IR
FeE % Gl 9" % Perron-Frobenius A 112 & o TRHEST T 6505, L L7ZeAY5, Perron-Frobenius
B OEAME - EAREMEBEIZRDZ ZLIE—RIZIIMOTHETH Y, £/, HFEOILE#MIN
ZHETIERVWD, FIFBERIZ L > TT o ZDFEIIAS TRV, bhvbhid, Ulam #EEFFIEN
% Perron-Frobenius {#% 7 DEEHBOL LU DWW T ZDZLENEZ TN, BEEALD HIEIZZEDORERIE L K
179 %Z & %&m U, Perron-Frobenius R FDEAE - EAEBZEHET LI LOREX 2SN
7. %7z, Perron-Frobenius {#{# 1% 4 7 A% THHL U 72 Fokker-Planck & 112 X3 2 [EA1E -
AR AEFHEL, HAMLDOREIR2NILLTEHZ LV ESNSEEE (R, F_FEaEMHEIZET
HEAERE) T, RORNLESHELRIHR >TZRE NS Z 2 RE L. X612, ZORER
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AIARHERIZARONDE AT —X A F I 7 ADRFEEZ NFROMEE UTHZA 2 Z &2 HIZ, FM
a—L VY HAZFART-. 775 AR T, MHEBI O BR8] S EIX S Nz BB R
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HEINZDOTIERWD, LW R PEZ R UTHBNE — L Y T AZFEL KRz, F
e — L >y AR, IR K ORRER CHlE LI Z /R 2 EAAEIZIEH I NAZET L TEH D,
TR/ OP TIREL B DOEATLETFT LDV EDTHBH, AR TOIRSEEVICHEH L -HFE
AL, —F, HIARKRDOAREL SNTELHRERPRTORBEIZNT 2T VX LR AZE 72720
ETNTHD72H, HTADETILELTHEORD EiIFonzZ eidawv. BAERMIZIE, ZMETIR
72T AR IRICEEY) & e 2 EE M - FERZEEL, ZOH2E R MEREZEL o E
Fdse VWO RbBHLO—LV Y HRAEEZ, Y REMPHBEBERO—FETH 5 H R EELR
BTN AER, PRREERIC TS b =280 H 7 AHRICRA R ZBEEEMZ2RT 2 e i bdro
2. TNETHESNEMEREEZHLBY, TNETHIARRROAE L SNTE [E4EM) X Thit
DIEIZNT BT R LR A IHTARERIZRA S NEL  DREOMBERMIIE R o TVWRNWI &
NI 5.

5) FANFRANLEBREERICSITDHILMELRT DEEETILICOWVWT

— AL = AEG L IEN D EBEAEGEHIE, FALEWE S 722025 b 5 FTHE LI IR 2 5
5. L <IT, HH—MNZRIL T, WhW B EHLE, Tbb, BB O T RAN AR 1 KD
REBRHES . T 61T, BEOMEE) RS A DI EM IR RII/RES . bhbhizIn
T AL =M BB I S MR BE 2R L CE 72, HlxiE, SFMEY 1 b LGRS &
L F—2, 7537V A b LOHEGRBS VXL 4 =20, RIBRDS VX LT 45— 2oz,
FHER A FLR T 5 Z L BHI S N B REBWRERERZ2 B =AEHR R L TEZLN, wIneZo
FUHORFE 2GR T 2 D TR D 572, THE CTHRAZERBEREIN D, X 0GR R R IR 2
R OMERMWFEIZ X > T GTM DIEBOEFREN GRS 2 ATREMEIZKIR & LTS DY, T D & 5 EREfE
ERIMEELATL TR AEROARLREEDREMNZ XKLL 72, NERESGOMEE2IMZ THL
BERD D, A EAELETIIETORMPED 1-3F A =R EEERL, D, T o FH2EMN
BT 5. 2 OMEIZ &0 IEHRIZEE) 9 2 B0 0 2 70m 65 12 VX I BOE RS FET 5
Z &2 %. GTM OiiEIX Z O JE AR E D I RFERAEL, HREUERIEZDO X 5732137 A —
Kz T AEE AR I NS, BIE, —Bb=MAEG0 RIHTERS R OEE 2 HN, SILEE O
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FahE RO I— (FEAZEEOT vAn /) =) Z@RT2WET 1 20, 2RO EHFIRE
ZRIOEEIRBIZELIE L. TOHEBELY), T730bb, HHMIIFAITET 5 HEALE R WEIZE
BT 2B 2 HER L. Tz RV 72022 OMBTEHE O “RITIN7 285 RIE70 5720,
ZZTlE, ¥ 7 7TOH (S. Kasumie, M. Miyamoto and AT 2016) O#E 7 127 & L TOil
(7 R R E) 2 N7z, BEIREIOH B EHE— RS HFEL, REWEAY 1 7 )VIZH-> CREFRE X
VAR, BREVHIOERE— NI 502 BEFEHRZ B U TRWEZ U7z (SHTEIHI A DREEMSL).

2. ARZEE
1) X

Normann Mertig and Akira Shudo: Open quantum maps from complex scaling of kicked scattering
systems, Phys. Rev. E. 97 (2018) 042216-1 (23 pages)

2) Z2REH
@ HAYHYES KBRS 20189 HIH-12 H (&K FZHEF v >/ R)

B, BN, HE O B R T IR A AR TR AR BRI B 1 B A B T £ O E A
HE) & A E RO T E

ST, EEE H 5 HELEAO BB S & — RO IZ DWW T

MR, TEHRER, EHE A RAOM D IAAD REER EES K OIEAFOH - v 3L
MY, fEHREE, EREE: WRFEBIC L E0 VAZ Y by A VAR Y N VEEB O V
M T, k2, el TR LUC & % R — R 152 O W B 72 ¥R S O SR AT

@ HARYY S FIRAE 20193 A 14 H-17 H (JuM KR JHF ¥ v /3 2)

HHE, FW o, ERE %, Domenico Lippolis: — AU 7 HRELRF BARIZ B 1S % Perron-Frobenius
TEFZDEAREBUIZ DWT

HHoG, HHE, EEE, Domenico Lippolis: MEHRAREMHIZOWTD I 4+ v h—TF v I EHRE 1O
EABIEIZ DWW T

fEH R, ERE, METT: EEBEBIZE D < b Y AV DR RBEROMNIZOWT
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@ HUoaREE, AR, MRV VRY DL —A4V)Y. ) IV VREDEBEMAT — 20184F 5 H
26 H-27 H (BRHKXY)

B BRI B 1 6 b S O AR £ el DWW T (AR

@ Mini Workshop on WKB Analysis and Singularity Theory December 10, 2018 (Hokkaido Univ.)

A. Shudo : Role of virtual turning points and new Stokes curves in multi-state nonadiabatic models
(invited)

@ French-Japanese workshop on Real and Complex Dynamics of Hénon’s Maps March 25-29, 2019
(Keio Univ.)

A. Shudo : Stokes geometry for the quantum Hénon map (invited)
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Ryohei Sakamoto, Emiko Arahata, and Hiroyuki Mori: ”Spin Current of Fermions Induced in Spin—Orbit
Coupled Bose-Fermi Mixture,” J. Phys. Soc. Jpn. 87, 074004 (2018).

K. Shiina, E. Arahata and H. Mori: ”Bose—Fermi Mixtures in Off-diagonal Confinement, ” J. Phys.Soc.
Jpn. 87, 125002 (2018).

Yosuke Ono, Rei Hatsuda, Kenta Shiina, Hiroyuki Mori, and Emiko Arahata: ”Three Sound Modes
in a Bose—Fermi Superfluid Mixture at Finite Temperatures” J. Phys. Soc. Jpn. 88, 034003 (2019)

Hiromi Otsuka, Yutaka Okabe, and Konstantin Nefedev: ” Husimi-cactus approximation study on the
diluted spin ice, ” Phys. Rev. E 97, 042132 (2018).

Petr Andriushchenko, Konstantin Soldatov, Alexey Peretyatko, Yuriy Shevchenko, Konstantin Nefedev,
Hiromi Otsuka, and Yutaka Okabe: ”Large peaks in the entropy of the diluted nearest-neighbor spin-
ice model on the pyrochlore lattice in a [111] magnetic field, ” Phys. Rev. E 99, 022138 (2019).
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@The 26th International Conference on Atomic Physics (ICAP2018) 2018 4 7 H 22-27 H (Barcelona,
Spain)

Ryohei Sakamoto, Emiko Arahata, Hiroyuki Mori: Spin current in spin-orbit coupling Bose-Fermi

mixture

Yosuke Ono, Ryohei Sakamoto, Rei Hatsuda, Emiko Arahata, Hiroyuki Mori: Sound Propagation

excited by Density Perturbation in a Bose-Fermi Mixture Superfluid at Finite Temperatures

Rei Hatsuda and Emiko Arahata: Quantum Phases and Excitations in Bose-Fermi Mixtures in a

Three-Dimensional Optical Lattice
@International Conference on Magnetism (ICM2018) 2018 4 7 H 15-21 H (San Francisco, America)

H. Otsuka, F. Nefedev, and Y. Okabe: Husimi-Cactus Approximation Study on the Diluted Spin Ice.
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BB 2 DBE, 2WEAMYIY 1 b OREREBIZ T, —FIE, 'y Z&EIH, 'y ZHEIHO 3 IS5
nNad. 2056, Iy —HED IR [ —BIHREBIZH 725, #OIAAEIT MHRE R DREE
I o T I8 xE5 e, BRICETERSVENSG Z L IZBHMTH S, Iy REZHAUZL THED
AAEED DY, WOEICBET S0 - SH-HIESHEET A Z L 2MHEREL, 50T, BOIAARDHFN
2T oD IC2LXEGETE, RPCETHERARDBENSGZ 2 /T L. 2L T, HEERAN
TA=REZMMIEEGEIC, T & T OFOETERAAIE, T & Ty OO ZN &z Dedi>
TWTC, HE ETE& RS E KT 2 AL 7.

4) T b= LEEYOHMKEA K

fHEDO 7 Y PIIZAVF—%2 U L, ACVHUEMHBEREZ A T2, #EfETREBIINT LR
FHEeUTIE, U> XTI LS $EERHIGY, U< A\ TlEj-j EHMEBIPZYEZLEISNTWS. Cedt
T, 2AETE j =5/2 DREIZ I EOBETFHNEINDH, PudT % j-j EEHBICEDIVWTE RS
&, j=5/2IZ5DEF, 20, 1HOF—ADBHLEILIThd. ZOEF - F—INHEPS, H
USEiEE 2 FiD Ce (LA L Pulb &M 2 bR &, WLROBRSGEENWIEZT 2 Z L RTINS, Z
ZT, U MNIMAT, #@GHRT Yy VB ANKLFEHNINV =TV Hy ZFHW, HoCoGas
RUE G 2 FFD Cells & Pullb 2 RFEICBWT, RN ZBLROBEMRGFEEZFARZ. 25T,
J-i FEERRIEN = 0o DIRTIEL K, NU ~01RETHIHEDYEANDFEHAIZTE Ve Bbh
bk, 22 TET, fETPSEOGEOEIT XIVF —FEREERED \/U KEEZ AT,
ZORER, AU ~ 0.04 TERIRREBLE 1LEZREXNANZEDLLZ L, DF0, LSHEAD»S j-j A1
YoBLRZ e nhotz. P TIZHLT, NU~O03RETHZ NS, j-j EEHBOEmIKD L
DLEZSND. Hp HEDWT, C3t & P Oz AAB LS 2 AHIORMEE v, &y, 2EFELE
KEO, BEDNT, WLROBEFGEDRFIL TWE I e Rbhr o7z, EHROEE, j=5/21&T¢ & 220D
D7 ZHHT 20, TOMBGENIZ fETE2 LAANDIGAEL f - &2 L EANDGETHEET 5
EAERD, ZHIZko>T, Cells & Pullb DE RO RGN WIHLT 5 Z L3 h 5.
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1. MRFHOBE

AV F YRR E T, HAPMAZ Y —FLTWs B 772 M) —IiZ&1F5, kT - KA
FRFE DN DS &2 IR &9 B TV ¥ —EERUINREEROM, MEBFPREFHFrS5D=a—
MU RS S =a— Y IRV ER: & OIRER WS E R L TW\W5.

1) Belle X8, Belle II &5

LoV X — NIRRT OB 1 - PE IR IERE Super-KEKB 2 W/ A—"—B 7727 b
) —5ER Belle II 1221% L CW5. Super-KEKB TIXai5 D KEKB JHEED 40 5DV I ) T 4
(E—LDfE) 2 HEL LTH Y, Belle I EERTIE Belle F5k & ik U THALR Y72 0 40 5O K&
D B T O Z FAWT, B ZEI 250 W OBERZ1T.

AIfFEETIE, Belle 11 EERD 72 DR il 24 #E Aerogel RICH (ARICH) Miti#R D 2177 - T
/2. ARICH X, VoA A=A VI BOF Ly a7REBTHY, YV I 7 a7 VEHES
L UM HiIER HAPD (Hybrid Avalanche Photo Detector) THEEk X 115, AAfF5EZ= Tld & <2 HAPD
BLOEZDOHALL - HIHS AT LD INETHOMATE ., Belle IT FHEERIE, 2Iv¥a=
V7 DE B (Phase 1) 2% 2018 42 H& b ithosz. 4 H 26 HIZHID TET - 5 71HE%E % B
U, 7TH® Phase II T £ CORIZH 05 b OF =X 2NELE. ZOBET - BEFHET—X %
FWT, ARICH MHEZROVEREMHERS KO T — X @i 21T o7z, ete” — efe” BELT — X 2 AL
T ARICH MUBERD T T 1 A v h OfEER, ARICH MO FHFIZI D T 72K I F—DT T 1 A
v N OWMERZEFTIRN, NRBVERT =2 HD K - ntn” 8L ¢ - KTK~ $F4% H\\WT ARICH
M ZR ORI REOMERR 2 T o 72, X512, BT OB HE B — Ky HROBEREITW, 5
DOESERBEMZHT, ZNETIC Belle EE7R ETHE SN TE BN FHERRNI L2
MR LU 72, Phase Il O&EHR %321 T ARICH MR O EZ 1772\, Belle I EEkiFaIvya=vs
D= ERE (Phase IIT) % 20192 H X V7> T3, 7z, M7 ARICH MHi#RDO 7 v 77 L —
RD77=HIZ, #H U \WERHEGRORAED D 7.

2) DCBA %8

Za— MV IFEMERZBRVERTTHD, KT KR TOXHDDEDD0H > TV, kTl
KR DEAP IR 2~ 3 T TR Y, FERFOEERMZ2HEZ 5% < OBEwRTIE, =a2—h
VMBI TFRFTHEILE2XRHLTWS, B Loa— M) /BT T FRFTHIHEE, —a—
D VATEN—ZFHEL WO THRRRE FREBEENKEZ 2 Z R PHEI N TWS. DCBA £k
T, PR =a— M) ) VATER-XFEOBIZ HEL T, #HUWHIEFEI (R— X RO HE)
HEPN ITE L EREBEORE 2 EDTWS. RIEEE, RN R=a— ) J VAZEN-XRED
BUHZ B TEBREBEDO 70 b &1 7L UTMEBED T SN EREE DCBA-T3 OFIFIZELD HA 7.
DCBA-T3 THW2 FED He(85%) + CO2(15%) H ADEFMIERIT I NE TLHFEI N TV Aah -5
=W, EBRBLOYIalb—ryavaHOTAHAEEROMEZ T3, MERHOH LW MY
AH—HEl 2 T8, ZEN—XFHIERERORMGRICHIT TARZ ED T WS,

3) T2K £

ARFE% Tl T2K(Tokai to Kamioka) SEERIZSIIL TW5. T2K FEERIK, ZHRIE RN O KIEEZR 1
HiEER (J-PARC Id#R) Z HHWC=a— MY J E— A% AERK L, 295km @72 (K B IR REH T IZ 5 5 KHY
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KF 2L YA TP A —NR—HIA N YT Toa— ) 28T 2, EREG=a— M) /IEEER
THd. BE T2K EERTIX, MRKR=—a—1 ) 212835 CP YO OFEREZHEEL T, i’
KoLV T UB1E2EDO=a— M) JEHAWIZZa— M) JEIREIERIZNZ, VM VE-1 2EOK
—a—hY/EHVEZ =N JIRBIERSITR->TWS. AIEETIE, —a—bM) /) 2EKT D
T2HODE—LT A VEEEIROMERR, —a—1 )Y /2 X—=7y b2 5 280m N/ fET=a— )/ %
M s paTEMR TS (ND280) DT v 727 L—1F, BXO=a—1tY /) X—=7v b5 5 1km RREREN -
MEIZH ULWKF = L > a 7#tds IWCD) 2% ET 2HE 2L TV 5.

ATEM SR ND280 O 7 v 727 L — KT, lem AOF a2 — 7RO v F L — X %H) 200 T EHFEAE
RT3 AMPOHALTIET=a— M)/ KinZE 3RGGHIZH Z 28 L WERIEES (Super FGD) ORHSE
EHEDTND., TOHRTAREEL, E—LTAMILEZEAMEOHRAB IOV VY FL—ra vitieh
ZBRBBIHRDOF ¥V TV —2a VY AT LADORFETo 7. HLWKF =L >3 7#itig IWCD %
BT HEEIZBWTIE, Fx b YA T HERMADNE S IKEEE N CEBIEHNT 57200
dy a7 bt b VEIOEBEERSBORESRZHEL, Rz 7.

4) FERI 14V EAVEALOER

i EIZHRCR T 2 FHM I 2 A4 v 2 W T KRB YR Z BT 252 ED TS, ZThETEI R
¥ —IEIR RS B L ORI R F L HF T, HPFOBEHZTOMEEZED T 72, ERRFEIF I
Wb K OHURBE AT R > TV AREEHE—HIEDPEF T 2O fAD—D L LT, BRLZEHE A
LoN5—FEED 5 ZBHEOEFIF O LORIREIOIREOIHEICHIL, THhETIZ, BEHEHFHE]
FHB L3 SOOI LOREBOFAEZ T, —HOHEEZVEEETITKT Uz, SEEIXZ D
BRIZOWTDE LD ZEITo72. 7z, RIFOBMILNATLT, AFEIKFEREEHFETEFLD
Bl ZEDT WD, BRI, EEKITEB OGRS NZRHHRH 0, BIEE TR KT R E D
DN D, BABRFILEEZID ANZBHEGISHEEINODOH S, TO—RE LT, FFILEEHL T
K HFHMRI 2 A VOB Z, —HEEE 10 HE DT R->TWwd., ZOMEE, A ZEEID 1km %
BRI RIGEITIIBHINNETH D Z B> TE. SEEIX, I 24 DBERED 1km L&
2 B SRBIE R IR 2 BT BB ICRBEIC R 2 E R HAROMMEEZ, > Ialb—YayEr@l Tl k.
X 50T, PRI ZEHING e UCEMERZ ED T E 2 EHRAE 2 AW LW 2 8 1
BL, AFILOBHZBDT-.

5) Double Chooz E&&

2011 4 AN 67 5 Y AD Chooz R FHFZEHWTRB I Nz=a2— MY / #REIZEER Double Chooz 1%,
WITHEI2HZE > TT—X—IUERZKRT U7z, 2018 EEIINEI NZTF — X 2T 2l > TOMHEE
N Iihbh, BEZTORREBRT AN DEMIEATNS.

6) ATLAS =5

2017 FEE L 0, I—1 v NFE RN (CERN) O R AT 3LV F — % A 5k 9 2 b5 7l 22 84 ik
P LHC TN TWS ATLAS EERIZE MU T\W5A. ATLAS EERTIE, 2012 Fi12k v 7 Ahi F % F
HU, BIEIZELRIANVF —13TeV T, b v AR FOREEER S, @RI 72 & YRR %
AT ORERE Z 7> TV 5.

2021 D SPBTFEDELRI AN F — 14TeV TOFEER L, 2026 FIZHEXNTWEENLI ) VT4
TOFEER (HL-LHC) (ZMIF T, I a—FY MU A=Y A5 L ENERERHIZHN 515 0 2L
WOT v T — REHEIZDOWTOMRE %217 - 7=,
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7) KU hOZH LD 5 KFHREBROFR

ENafE» S SN EBE T2 AL T, REMIEINTORVER QED BETHELZEY he="
LD 5T HAIEREROBINERZT>T WA, 2017TELA»S T —XIEZFKBL, 20184E 12 A F
TIZ, 24XV b 5T HERREMA R S .

O(a®) DER QED 5 Z2&IZ, EvFAhluyIal—ravitkoT, ZOFEBREREMALLZ. 5
NP AREREROMRBEBIAMGFEIX0.97T T RV N, Xy 2757 NIZERETOT IRy N ERES 6N,
FEERAE R & @Ik QED BFED FADFE LR W I LRI 7.

8) AMREHEW - BMARMORANRE & OHRME

HMBIEEL - BRI REORR (X7 7)) OFENICBET 258200 T, FEEREE - i
FIROL T 2T 7.

2. MRFE

1) #X

Measurements of branching fraction and direct CP asymmetry in B* — KgKgK + and a search for
BT — Kgngi

A.B.Kaliyar, et al. (Belle Collaboration), Phys.Rev.D 99, 031102 (R) (2019 February 20)

First measurements of absolute branching fractions of Z0 at Belle
YBL.Li, et al. (Belle Collaboration), Phys.Rev.Lett. 122, 082001 (2019 February 25)

Search for the rare decay BT — fvpy with improved hadronic tagging
M.Gelb, et al. (Belle Collaboration), Phys.Rev.D 98, 112016 (2018 December 28)

Observation of eTe™ — yx.1 and search for eTe™ — yxc0, VX2, and v at /s near 10.6 GeV at Belle
S.Jia, X.L.Wang, C.P.Shen, C.Z.Yuan, et al. (Belle Collaboration), Phys.Rev.D98, 092015 (2018
November 30)

Search for C'P violation with Kinematic Asymmetries in the D° — KT K~ 77~ Decay
J.B.Kim, E.Won, et al. (Belle Collaboration), Phys.Rev.D99, 011104(R) (2019 January 29)

Observation of Z(1620)° and evidence for Z(1690)° in ZF — =77+ decays
M.Sumihama, et al. (Belle Collaboration), Phys.Rev.Lett.122, 072501 (2019 February 21)

Measurement of time-dependent C'P violation in B® — Kg7r07r0 decays
Y.Yusa, et al. (Belle Collaboration), Phys.Rev.D99,011102(R) (2019 January 18)

Measurement of the branching fraction and time-dependent C'P asymmetry for BY — J/¢7° decays
B.Pal, A.Schwartz, et al. (Belle Collaboration), Phys.Rev.D98,112008 (2018 December 19)

Measurements of isospin asymmetry and difference of direct C'P asymmetries in inclusive B — Xgv
decays

S.Watanuki, A.Ishikawa, et al. (Belle Collaboration), Phys.Rev.D99,032012 (2019 February 20)

Search for a light C'P-odd Higgs boson and low-mass dark matter at the Belle experiment
1.S.Seong, et al. (Belle Collaboration), Phys.Rev.Lett.122, 011801 (2019 January 4)
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Observation of Transverse A/A Hyperon Polarization in e*e~ Annihilation at Belle
Y.Guan, A.Vossen, et al. (Belle Collaboration), Phys.Rev.Lett.122, 042001 (2019 January 29)

Observation of BY — pAK+* K~ and BT — pAKTK™*
P.-C.Lu, M.-Z.Wang, R.Chistov, P.Chang, et al. (Belle Collaboration), Phys.Rev.D99, 032003 (2019
February 7)

Search for the Lepton-Flavor-Violating Decay BY — K*0pu*eT
S.Sandilya, et al. (Belle Collaboration), Phys.Rev.D98, 071101(R) (2018 October 9)

Evidence of charged =.(2930) and updated measurement of BY — KYATA_ at Belle
Y.B.Li, C.P.Shen, et al. (Belle Collaboration), Euro Phys.J. C78, 928 (2018 November 13)

Observation of YT(2S5) — vym(1S) decay
B.Fulsom, et al. (Belle Collaboration), Phys.Rev.Lett.121, 232001 (2018 December 3)

Observation of eTe™ — 7~ 701 2(1P) and search for at /s = 10.96 — 11.05 GeV
J.Yin, et al. (Belle Collaboration), Phys.Rev.D98, 091102 (2018 November 15)

Observation of an excited {2~ baryons
J.Yelton, et al. (Belle Collaboration), Phys.Rev.Lett.121, 052003 (2018 August 2)

Search for T(15,2S5) — ZjZé/)f and ete” — Zj‘Zé/)* at /s = 10.52, 10.58, and 10.867 GeV
S.Jia, C.P.Shen, C.Z.Yuan, et al. (Belle Collaboration), Phys.Rev.D97, 112004 (2018 June 14)

Measurement of 7.(1S), 7.(2S) and non-resonant 77~ production via two-photon collisions
Q.N.Xu, et al. (Belle Collaboration), Phys.Rev.D98, 072001 (2018 October 3)

Measurement of cos28 in B — D®RY with D — ng+7r_ decays by a combined time-dependent
Dalitz plot analysis of BaBar and Belle data
I.Adachi, et al. (Belle Collaboration), Phys.Rev.D98, 072001 (2018 December 26)

First evidence for cos28 > 0 and resolution of the CK M Unitarity Triangle ambiguity by a time-
dependent Dalitz plot analysis of B — D™ hO with D — ng+7r_ decays
I.Adachi, et al. (Belle Collaboration), Phys.Rev.Lett. 121, 261801 (2018 December 26)

Observation of T(45) — 7' T(15)
E.Guido, et al. (Belle Collaboration), Phys.Rev.Lett.121, 062001 (2018 August 6)

Measurement of Time-dependent C'P Asymmetries in B® — K21y Decays
H.Nakano, et al. (Belle Collaboration), Phys.Rev.D97,092003 (2018 May 18)

Measurement of the branching fraction of B — D)y
A .Vossen, et al. (Belle Collaboration), Phys.Rev.D98, 012005 (2018 July 30)

Inclusive study of bottomonium production in association with an 1 meson ine™e™ annihilations near
T(55)
U.Tamponi, E.Guido, R.Mussa, et al. (Belle Collaboration), Euro Phys.J. C78, 633 (2018 August 9)
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Measurement of the Decays A, — Y7 at Belle
M.Berger, et al. (Belle Collaboration), Phys.Rev.D98,112006 (2018 December 17)

Search for B~ — = v, Decays at the Belle Experiment
A .Sibidanov, et al. (Belle Collaboration), Phys.Rev.Lett.121, 031801 (2018 July 18)

Search for light sterile neutrinos with the T2K far detector Super-Kamiokande at a baseline
of 295 km
K. Abe et al. (T2K Collabolation), Phys.Rev. D99 (2019) no.7, 071103

Search for C'P Violation in Neutrino and Antineutrino Oscillations by the T2K Experiment with
2.2 x 10%! Protons on Target
K. Abe et al. (T2K Collabolation), Phys.Rev.Lett. 121 (2018) no.17, 171802

Characterization of nuclear effects in muon-neutrino scattering on hydrocarbon with a measurement
of final-state kinematics and correlations in charged-current pionless interactions at T2K
K. Abe et al. (T2K Collabolation), Phys.Rev. D98 (2018) no.3, 032003

Measurement of inclusive double-differential v, charged-current cross section with improved acceptance
in the T2K off-axis near detector
K. Abe et al. (T2K Collabolation), Phys.Rev. D98 (2018), 012004

Yields and production rates of cosmogenic ?Li and ®He measured with the Double Chooz near and far
detectors
H. de Kerret et al. (Double Chooz Collaboration), JHEP 1811 (2018) 053

Review of Particle Physics
M. Tanabashi et al. (Particle Data Group), Phys.Rev. D98 (2018) no.3, 030001

Four types of vibration behaviors in a mole cricket
Y.Hayashi, J.Yoshimura, D.A.Roff, T.Kumita, A.Shimizu, PLoS One. 2018 Oct 10; 13(10): €0204628

2) ZRER
@ HAYMZ2 2018 FME KRS 2018 4F 9 H 14~17 H (I KE)

Belle 1T EBRIZ 51} % B = K* v IO
R R, MBS — KAKEM, A)IBHIE, KEASE, f Bellell Collaboration

Belle 1T %5k ARICH #i#t DEZE T — X % 72 K/ il RE I O W 5%

KIKEM, EFHZLT, ABFH—, KHETER, BFOYK, MAGHE, 2508, HEN, &7 —HB, Luka
Santelj, JFEFIEWI, Yun-tsung Lai, 8 %8, W& 555, Himak, /L, 5582, BTHERE, e
A, NIRIE, HEFAN, NIT

@ H AL 5 74 [F4AFEIRAKE 2019 4FE 3 H 14~17 H (JuHKRE)

Belle IT %5k ARICH #itidr D 3 > b a— )L > 7 )b % FH W 7R3 M 58 O Sl

KAKEM, EEFT, AEFE—, IR, B, fiARGE, K@, WHE Y, &3 —88, E1EMl,
Yun-Tsung Lai, PR SERC, ©l 28, 06555, Mmak, IR, S5 E e, THES, @kta, M
i, HEERA, MY
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St

@ 10th International Workshop on Ring Imaging Cherenkov Detectors (RICH2018), Moscow, Russia,
July 29-Aug. 4, 2018

M. Yonenaga: Performance and commissioning of HAPDs in the Aerogel RICH counter
S. Tamechika: Development of alignment algorithm for Belle IT Aerogel RICH counter
@ 5th International Workshop on New Photon-Detectors (PD18), Tokyo, Japan, Nov. 27-29, 2018

M. Yonenaga: Performance evaluation of the HAPDs in the Belle IT Aerogel RICH counter
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[RFERRIMRE

1. RFHOBE

WEAEE RIZ BT B - 72 i IR S BUR KA HGEA & U ClisiB L, ZTO®B(TE LT10 A 1 HA T
BRFPHELAEAN R IV T7 20 —OHMELEZHEHA Lz, AV NN—DORRIEH - 7203, WEFEEL
FRRIZ, 2 TYEAEER - KIS LA (BALE R, IMAREER) B & O P hEE% T
B % BAL AR G2 D RARAT BATLHIZE B & OEE 2 LR ARG 2 iR L DD, MR EOMAN %2 K- 72
HEE DNV AZRE O RN S, A4 U EsEz2dul e URT - 20 TYHLE 0O EZERIISE 2 8 ks
HELTW5,

1) B#BEUAAVER) VI ERAVWERFOTFOER - HHBROMR

FRETLA A VB V2L, #EGOAEHAWTERA A v OHETIEZT S 720, AlEA A VEOE
HIZET SRRV E WIS Rz R D, KRPICHRESI N7z TMU E-ring 3R TEFHIZHFEI N
T-EEMA A VERY) VITHY, BIIRFEAA T UVBLU I TAR—BALAITDOWT, HET RV
¥ — OB, ThbLMHBREOMHEEZIT>TE .

(1) REZ FAR—B1L -

KIFFRETIE, L—HF =TT =Y a vkl i TERLEEROEIIRREZ S S AX—AAL LD
HEFEIZDOWT, R EZIToTE 2. BEXHRANI DSV AV F — 2R84 ik
BrBEEZE I U, £72, IREREBOERIZME S FIAMUTHNIZ X o THH X 1 2 IREIFESHB ENZ RN
TR F—FERIC BV T EE R TH L. EE, ZIMAT, EFREREBO SRR
BB 5 W NEEE I & > CEFHIEREBIZER L, TIN5 HEERBUINT 2 Z & Thllh s S
JRECE S WO MR R W I Nz, DT S EER A A VER) V72 BB OEA A iz LTl —
V-2 I 22 L CETBMEEEZ DTGB BREANCHR L, BARHME L - -HREE2E2
RS ERT MR FEBIIT A2 2T, NET 32V F —RESHEZHET 2 FiEz AL LTz,
LU, C BEUCy KT RERT -2y Ial—ya VEERIZEL 8T, EENRERT S
ARDTZo7z. I CTIREIMEAEE & HIRFOCHRINEE ZMHET 2REBEEALZE A, RDLHEE
TRIEERZHEBETAZEIZRL, WHBEROET Y V7 NRITHEL L EX 5. £/, EEE?S
C; BXUCy ot nd HREEE 9 FEHDO N Y RXAT 1 VR —% AW TERIL, ESfREEIX
AREDTEDEDRFNARY MV EEZ, SEEIXBCHEMNL T — 22175 Z 2 T, B0
FHWEDH oI BEZT WS,

(2) LR EHERALKEAAL AV

BEZERI S DFRIIG AR T MIVIZIZZ K DRFEZE T A VBMFEES 5. £ ORI L EI5 F R ALK
# (Polycyclic Aromatic Hydrocarbon, PAH) OREJ AT ML & —H L TWE 728, Ali7afEf e & A
S5NTW5. LU 72 PAH OMWEIZET 2 WD —> & LT, PAH &1 4 > OHHER OB %217 -
7z, BARINZIET b Y (CigHig) BEURY XY (CooHyy) OWEERMAKICT 7L —>a VL —
Y- B9 22 L CAM AV E2ERIETHRIERL, HEIE B X > THER L 72 PPk 7iE O
REZ LS LV =V —RE I X 2R FINEZJELZ. T8I VBT, BIEM EDY
FIRXNF—DL—F—2MH L7255 I EZO AR OB BH S, —FH RV &L
VEAF VU TIEHBUEL FONT T3V F —TH PR FIIE DA R 54, Uhd BEEIZE 100 us
FERE OBIEE TN Bl S Nz, TNTNDEA L IZDOVWT, L—Y— DI & HEE2 21X
BTHMER TREZHIET S LT, AL A VORBINARY ML EB., £, RVXEVEAL I
ZDOWTIHREEE L L T33+04eV/s EWHEERD D Z LIZHIIL 7=
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(B) r1H#E IS AR—A1L Y .

RFE T A RISEYRRTIZEHEOMEDRB I NED, NSRKRHFET T ARXR—=PEFIRIZEB SN DT
LT, —BIEKUANDT A £ 5 AR —TEFEROEDIZH SN TV, DFEEDKEENITE T
R, IEWTITARALER - WwELERIZBEND L PHINE. 22T, BRROTF 1 RITHLTL—F—
BT Tr AR TAR—BAL K U RERL, EEFEHRE LV —V —TREEREZBG L. TWERK
&;°iﬁ%%%%%ﬁJ@V—ﬁ—%%ﬁﬁ®ﬂm%&%¥%%ﬁ%ﬁﬁﬂéht@ﬂﬂbf fif
K Si; BX O EIKSE; TIEY VI NEERRERIT L T S E 7Bl % K 2 9 B @ERE B S iz,
L2b ,giw&QQELﬂﬁfi5¢@ﬁ¥ﬁﬁ®V YW RARAAVE L, SR NE R AR
FVTH o7z, THEFRAOIFFIZHIRENFERTH D, X oITFHMAERZMEEL THEO TV F
EThH5.

2) %ffi4 4 DERBITRIG

HER 70 S EBOEF 2 HEMWS Z L TEBINDZAliA 4 Vi, BVWNHTAINVF—2EFT 5720
ZHMEOYIE 2 IFIEFICE L WRIEE RIS, TOX A F I 7 AR FEEYMHEOEERMERNRT
BB, —HT, HEFIZDOWTIESAMA Z > DRFHRFENT — RIFIEFEIZZ UL, GRS
S DHEMET — XRDOERIZF U THEDITEZ SNR VR FNT WD, KIFZEETIXE Y1 7u b0
> 305 (Electron Cyclotron Resonance, ECR) &A1 & L2 HWT, C D& 5 2@ cE» S Bi D
EOREILERET, HARFEFOLMA A =L ERLT, BEXAFITALFEFINHEND
DO TOWNRZHELEL T WS,

(1) ¥EZZTEANY D LkRA A ¥ DBRBITRIG :

ECR 1 A VJRTHERKINDE AN T LRRA & VI IEHELE T ms FEE D R \WHi &2 KD 1s2s 35, IREN
BIREEENTVWEZEDRHONT WS, ZOIEREO A A4 VD kSRR & 22 L T —E %
IR & > THERKT 5 1s2snl RA&IX, Auger BT 2T 2 DL/ 2B EFETH S Z LA HH
Thd. L Lans, —HFalilid s & THRERETH D 15725 %S, 5 BB T 2R L L0 Tk
R\, TARF YR O, NST, 0% & He & OZEIZDOWT, AFREDMRNEEARRIIERIZE > TID
BHEZ2BHIL, Z0O%, DEEOE VR AR D NEIZE D ART MVORHIEEIT> TEZ. SEEZXD
e 2 I 352 8T, < DREATEDOHIEARSZ MVOBNZEII U7z, 72, BERNLKAKE He,
Ne, Ar, Kr, Xe, Ny, COq, Oy & RIEMIZEZ 2 Z & T, EWIZRE RIEMKIENEZ RN E Uz, &
BITRIGIZ & > TERT 2D1F 1s B2 2422 ) F 7 AKOWRMER -1 A > ThsH, 2ok
5 2R EIRIBIZ B S B JHF 0 T — X IZIERIZZ LW OLRBRTH 5. & Z CIRMERHRNEF I —
RTH 5 Cowan I— REAWT, VFULRKEIZOWCHEMABGmGEZTo72. TOFE, £2To
BPEAR AR MIVORIEZTD Z WKLz, ZOHTIE2 DOBEBFHLAKICER T LI L T—D2DM
TR T NS TEOP (Two—Electron One-Photon) #ENEENT WS Z EAIAL 2. £7z, it
RTHDKr® Xe DEEITHRENPKE LT IHAVRVEZI SN, —DOfelke UTEF LT
ﬁ%t&éxt/%ﬁﬁﬁ@%@ﬁ%f%évaﬂm@éhk.vvfﬁﬂéthXﬁ%%i,k%
AU B E N TV B KERRZATi A A > DI IER T2 E O B WISITAR A L 725G E A T LRk, VF UL
FRefligiz FiIFp@thciiiiand e Ezx o0, KERKOH L WA TFEE UTHEH S NS a gD
MR N5,

(2) HEEPMEFEAAIC & 2 EICES AR

HEFHETEAERIZB TS r 702 AL 5T Fe KD HHAZVWEEVLARINSGZ L ZIHLNIZT S
728, FRUTWBEMEA 4 > DOFEFINFENT — X 2 G 5 AL 2 HILRT - HIRA - Bl
K- E@GH e EDTWS. 2017 HFE 8 H 17 HITHEHR T EAKRIZ L2\ NELIWIOTBIIE N, &
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WRUTHEKLZF1 /77 (kilonova) 75 & v #i SE E TDH 5 W 5 EMHIKDOBERIE AL T
2. BLXEODHT — RO TZ L WA, ZLOREEZERTHHONZEHTARS I 2L -2 a Vi
AR - ARAMEIRIZ B BB R 2 BT ERT A2 Z LTI U7z, UL LA SERMIZIZESLF
EARERTH D720, RFEDNHT =2 2L TV ZEDEERIIEDbD> TRy, #HiHyIal—
YavOFRIZINE, EREZDIE 71 4 2 OfMifit -4 MifEETH D, "W - RAFIZTIET V&
A4 RDFENRREVWEINTWS., £IZ T, K7L THREIEI MTHONT WS Er iIZ2WTEER %R
BRUT-. WEEEIZBIR U2 @R EREEZ VT, 4fliB X 5D Er 1 A& Ar BLXU N,
SUREERY & D ZEAEIR D 5 DA HFEISIZ BT 2 FE 2B U7z, Ar & No 2 E UTGREAZDIE, W
FZEDAF AT ANF—=DNE W28, Er 1 4 > & OfZE TR I 5 BT RIGITEL T3 Z NP/
N, BENZRFE U 2R NDGE X Er 1 4 V02 6 TR BN S DFRNTH 5 Z EDHIEIZ 57280 T
HD. EEROFER, 285-695 nm DIFEHFHIZHE T 3D Er 25 DFEE LT 5 ADKRR, 44fid Er
MO 3 RKOHMEPEII SNz, INFTIZHREP 2L BRWVWZOEBDFEEIZTE T\, HLEF
LENHERNBRIENARYZ FIVEHBELTH Y, WEOHEL»SFAEMELZEDT WS,

(3) PFHEMNZBI BT I T AV MNEFAA Y DFN -

SAEFTDEERT, Zfli Ta 1 A > & Ny % O ZEEI /BT, NFHETF® O HTFDEAMlA A4 > 6DF
DR EEAMRFEIR IZ D TEHI X iz, ZOBHKOFMAEHMAET Z2HWNT, ZliXe 1 A2 HWE
EBRET 72, T OMSEIIVEEE ICH W CSEE S REY AR LRI X > T2 » A,
fHIES 5 Z L AT E 7z Giorgi Vishapidze t§1: (Ilya State University, Georgia) & OIL[FRIfFEE U THE
fEL 7z, SHEEDOEBRTIIENEAEL UT Ny BLT 0y 2 THL, NOBMH LK. NO TIXZAM N
A FVBXOLAMO A A Vo6 DFADRRRHIBIHII NS Z & %2 FHELTW2DY, EBRIZIZZAMN 1 4
VTS OFNVBIIE N, fREEA A DRIEAIENFTRTH D H D Z e o7z, FEIIRA =X L
DA E T, 5%DRZMANRERZMEL TV FETH 5.

3) B~ D LASHEROA F U BEE

1997 FEIZBESE U - RIEMEIE E B O EE 2 W T, WIKEES LOHEAY 7 LIk > THH LA
VLGN BIT B4 A OBBIERNIEZME L T\WD. WEERED S HIR THARD —ifbik % CSy D
ALAEBIEHBIZIL>TAAUMETE I TCST 2ERL, HKEAY D LKARTIZE T 2B EEOHIE
RRMB U, WEEBIXEERIZEE N I TNV o Tl T —XBURIZIZES o720, SEEIX
PE NI ORI B L CRRERBEEIZB W TEBRICRAIE 247572, OS] 1& COJ & ABRIZEMD T
THHN, SHFOHPORFLVEV A ZADRREVDTHFA AV OEEMEBENPRE R0, BT
FET —ZBPWEINT WS COy LD E/NSILBBEEZRT I EWFHTE. EE bowrEY
T COy K D/NE Mz /R L, AT 220%BEDENR SN, £z, ELNRRFRIRT Yo ¥
V7% T BEBGETE Z & o CHMERREL O e Wi i 2 515 U CREIE 2 3k 5 MOBCAL £ \W5 7'
77 M X BEHREERMAZ. NJ ® COJ TIEFRE L R RIE AR 0 KELSRRY, EEMICH HH
TEREESVEP o720, CST IOV TEARY BO—8%R U7, 32 B mNMRE A R ETH 5
N, DFA T DOBMAZERY A XK EWIFEE MOBCAL D EREEN L2325 & WS EAIZAI S T
DT, COF & CSy DEMFMY A ADEIFXIFEKRE IEAW0AS, EMIICIE— B Em e LT
M TE LA REMIEIDHBHLEZT VS,
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2. ARFRE
1) #X
N. Kono, R. Suzuki, T. Furukawa, J. Matsumoto, H. Tanuma, H. Shiromaru, T. Azuma, and K. Hansen:

Electronic and vibrational radiative cooling of the small carbon clusters C, and Cg , Phys. Rev. A
98, 063434 (2018)

F.-Q. Chen, N. Kono, R. Suzuki, T. Furukawa, H. Tanuma, P. Ferrari, T. Azuma, J. Matsumoto,
H. Shiromaru, V. Zhaunerchyk, and K. Hansen: Radiative cooling of cationic carbon clusters, C]J(,,
N =38, 10, 13-16, Phys. Chem. Chem. Phys. 21, 1587 (2019)

2) ¥AMR

@ 4 UBEIENEE 201844 H 14 H (SZBURE - iR F ¥ V3 X)
IR, ARk, HIAEE « MEREN T 4 v OBBIE & RGN
A, HEFAATE] - AR Y — ASEBRIC K S A - R SEER

B, ma—pk, REETIA, SELEA, R - BEE L L -V — 75 AR M o 7R
AL DWFZEET

@ HAYEER 2018 FEMFERE 2018 9 H 9 H~12 H (FAEMHKRE - 5HLF ¥ >/ R)

TASHERY, HEEE . MELE He bRA AV OB FHIEIZ & o THERR U 72 Rl Li #k A A > Ok X A
III

@ F HEZEFEAE A3 MIHES 2018 10 H 12 H~14 H (FRAKZE - FiEF ¥ /8 R)
HhAXE, HIINRK, WATE, HBZE, HEBRI1T, MAUEER  ZERAEERIKEZEET -V OFERER

@ I KRFIH P EERFTEFISE S (BRI T O TEADRH] 20184 12 H6 H~7H (G
KR FPAEE IR FIACERTIE AT, KB 55 R AR RE RN T )

MRS, aARKE, SR, LA, MEE, REERK, RIGRZ : N Ge(111) 5 DKRY b
0= LD

FRIFHR, wI)IHERS, AEED, EMET, RIGRE  @BEREICHITSRY ho = LA O RIS

O® [l & 28 - REEI RO EEAD Y F Y —HRIC &2 T I AR F ORI T
FTAFT—RIGA7 4= L2 IF—] GEN%ER 2018412 A 19 H~21 H (Bt &R#0%err, +
55 117 )

VAEEIERY, MVEZE . B2 R A LU 2GS Y F 2 LA A4 > O X KR A7 N IVHIE
@ HAYMHEL B4 FERKSE 20193 H 14 H~17H (JuNKZ: - i v /8 R)

BEER, SHEEA, (HHEEEY, KIbh#E, NEHE, AT, HF%E . ¥EZE He b1 A > DE
THIEIZ X o THER U 72 NI Li Bk A > Ok X KRk 11
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WIEHR, AUHER, MRS, SHEY, RIERZ @ RO EENEBIEC L 28ERmMIBIT2KRY
FRZD AT RLF—ARY N L OIS

AREEIEESE, ARHMEY:, NRMT, BRLT, hEEE - GiRE — AEBRIZE D 2t e — AR OB FE 11

Az E, HIE, WA, SREERE, HHEZE, JRIT, WALEKE : TMU Ering 281 5 2R &
TRERALKFEERE A A > D@

FEER =k

@ The 7th China-Japan-Korea Joint Seminar on Atomic and Molecular Processes in Plasma, Hefei,
China, 23-26 July, 2018

Hajime Tanuma and Naoki Numadate: Soft X-ray emissions from inner-shell excited Li-like ions in

charge transfer collisions of meta-stable He-like ions with neutral gases (oral)

@ 19th International Conference on the Physics of Highly Charged Ions, Lisboa, Portugal, 3-7 Septem-
ber, 2018

Naoki Numadate and Hajime Tanuma: Charge exchange spectroscopy in collisions between metastable

He-like ions (1s2s 3S) and neutrals (oral)

Takumi Ohna, Naoki Numadate, Yohei Yamada, Masaomi Tanaka, Shinya Wanajo, Yuichiro Sekiguchi,
Daiji Kato, Izumi Murakami, Hiroyuki A. Sakaue, Nobuyuki Nakamura, and Hajime Tanuma: Charge
exchange spectroscopy for multiply charged ions of heavy elements in the extreme ultra-violet region

(poster)

Ryo Igosawa, Shimpei lida, Shinji Okada, Mathew Lindly, Menk Sebastian, Hashimoto Tadashi, Na-
gaoka Ryosuke, Yamada Shinya, Takayuki Yamaguchi, Susumu Kuma, and Toshiyuki Azuma: Status
of the cryogenic ion storage ring RICE (poster)

@ Workshop on Interstellar Matter 2018 (ILTS Symposium), Sapporo, Japan, 14-16 November, 2018

Ryosuke Nagaoka, Wataru Koizumi, Shinpei lida, Masatomi lizawa, Susumu Kuma, Toshiyuki Azuma,
and Yuji Nakano: An experimental study of the gas-phase ion-neutral reaction by merged-beam

collisions (oral)

Naoki Numadate, Yohei Yamada, Takumi Ohna, and Hajime Tanuma: Solar wind charge exchange

and related atomic processes in laboratory (poster)
@ TMU Symposium on Physics of Highly Charged Ions 2018, Tokyo, Japan, 15-16 December, 2018
Takumi Ohna: Status report on HCI facility in TMU (oral)

Hajime Tanuma: Charge exchange spectroscopy and EUV emission from fragment ions in ion-molecule

collisions (oral)
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3) FRmF

WHRAKR, WMEET, &K, =817 BRI OWRBHIC X 2071 4 > OmwHl, Molecular Science, 12
(1), A0100 (2018)

RilRZR2, \WNEE, SEHEY, FEESE, AR TV SEASERENSDFRY hu=7 A
HBERS, B2 7RE, 12, 15-21 (2019)
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FHYERBRMRE

1. MRFHOBE

[0 & &) FROXEED N A TV A %5 k<7200 XRISM FHEHAHED S, AFERIZ~Y 1270
Ha ) A —XFEER Resolve DHFLN R EE 2 R-T7NV - LTHMLTWE., — K, RMEYEE
7% HEE 9 Super DIOS FHH*%, HiBRfAEHEA GEO-X ftHZHEL, 25 U2k X v o3
YD7HIZ, TESYA 7uhnl) A —X% MEMS Hffiic & 2 X#REEEOMAEZED, X 6T
TN —T e DIFNC X B EEERS D 7.

1) TOo&EH] IZ& 2 XIGEAIRRSR

AT D 2 KD#HH Hitomi Collaboration 23 &£ LT PASJ IZHIRE 7z,

O \VEH R G21.5-0.9 OB T — X & fi#fr L, fF X SR a (HXI) 24972 80 keV £ TO T %
IVFE—=ART NS, 7T1keVIZHFNHR O DH L Z L 2SI U, ZHd NuSTAR 234 L T
W5 9keV EDEWTRVF—TH5. £/, ¥4 270H-0 ) A—X SXS1F42keV & 9.3 keV IZHE
£ 3.650 DIRDOINRIFRZRHE U7z, TOFEKE LTY 1 7a ba VRIGRD 5 W idd 72z BfR
U 72 IRINER D AT REME 2 MG U 7228, BB ZRET 52 L IETE R o7z,

AT v < KRR AR (SGD) IZ K 2T EEOBIKS RN S, MAOWEEZTR -7, TORKETI YT
NYHATTHD, TV RBBELL 2B FO AL E KT 5. EvFhayIalb—rarvd
FAWTT =X &t L7z 25, DT H 5 ksec DBITH 7275, 60-160 keV DIFFEE X 22.1 +10.6%
kOO NT., ZOEIMLO LD EREOBHIKER L KERFIFITRV. SV T—DRF Y Z a1 XL
ROWIGHRFHL E WS B RET VIR L2 25, Bl mEEixTn g &<, GOl E
PR AT DRHEITENPRO VDD eHEZ 6N,

2) T9&<] IC& 3 XIGERTHE

i BR A SR X R 72 &R P R RAR D X KRB 2% £ M IZ D T WD, T3X< ] 1201344 HD
KIRE 2 KIS 7 L 7 IS 2 X RO INZ & 5 272, 7 L 7RTO¥HIE 213 OVIT MR R 1
SNLFHNENAH Y, TDH56HEMDO 7L 7T, EMEIHEL - C 55 SLIZhIFTDE K DRk
Ronrk (K1), XBOMEZEHEBTE0IET L7 7R FoMEL K<HBET 2 8bhotz. 2
DFERIZ PAST ICHRE Nz, —AAREDS1E, 2006 0 [T HENZ XY, 1-5 keV HipH D IEE
W72 U SR BB D 10 fHEEITIENR > TWA Z 2R AL TWz, 2014 FD 133K ] OBHIR» S
ZOBEPEEL TVWEHDOD, FHBROENENML TWE I ERbhr o7z, T DOREIZ DWW TR
DHEN 2 HE D 7=,

EREAEE TH % Carina BEEIZIXFEIE AN IRD - 72 XEBEHR D BRI S W TH Y, ZORIEN B
BERERON, KEEEORBRZODPNIEZ-Z D LTWaho7z, [T X285 S BE 0.2
keV &£ 0.5keV & WI 2DDRER2EDZ &, TEDT NV XY AIKERREF /2I3E N FERNEHE
WED L 2R L., ZOMBEEmXE LTI &7,

WHOHWHBEEZEGERIZERE L LT, BRI T Y b= N ORI O R WA —/3—
TOURIN=AR2BITIENMONTWS., ZNIXEREMNBOAZEEIZERT 2BHE/ED, XijiX
MEEANB OB E 2 & AR EIC T ANEMT 267252 ECTHEDOEREZHZ 5. VW Hri 2 1§
X< ] & XMM-Newton TEMIL, XAROEENT 7 b= MEORH & LB IZgPTH L, —F
A—=N=T 7 "N=ZA M5 ORERNZIIMAHBE LW Z 2 2 ROl 7=, HEBRGORBREFROIRS E N TH
7R E G A BFERTHD, B XELTELDHTWVS.
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3) REAXIRRXEE XRISM DR

[0 & A ODXIRAHY A T A2 RIHICEE ST 572002 (XRISM: X-Ray Imaging and Spec-
troscopy Mission, [¥2) OFFZED -, FHEFHHEIX 2018 F 7 HIZ JAXA S ERADOTny 7 b
ULTRD O, 10 HIZEIRTHE 1 FY 1 TV ARESFBESI N, $T5 LiIFIE 2021 FEZFEL TV
5. HHEKRZ N — T I3 Resolve D HAMI PT 720, ENZHEEY NASA 7V —7 & ML 7%
MET774 METILDRE - BIEEEDT WS, NASA TV 71 MRIESGEVEVEZINTED TOEA]
CHEFEDOMRENET WS, HAHYO T Y ZIVIELR & DA G HEEH NASA TH#ED SN TWD. £/
BARANY D APFLRIZOWT S, TOE A ITHEEHMAOHEY THHEERRBRE TR > T V5.

4) TES A0 A —4% DORAF & th ERER

JAXA FHPFCERN L DILFET £FE 7D TES (Transition Edge Sensor) 71 Y A — X D318
AR UM ORI ZED T WD, ZFHETIE, BERRCL2EREZ2 G5O TED 21
&b, LEOWIUEZE DI BEEXHEIL VA N ZHWNTANYRHBRNESES, AV 7L UEEIZRKIADA -
TW-EE2 7o 22 BET Z & TS 574, FEMiIXIZIEEskdsZ e B8 TcE~. —4H, 10
BAEHD Super DIOS 25 25 %, 3 HFZEFDTES 10 ) A =R EFRMAZE D &5 BH7- XAV BE
B, FERT V=T eI LR s~ ZuifEiat UOMABE 2Dz, £72, TESAZBEY A —
ZAOMESHE LT, RIEERO IV —TRELHHLT, KdET He OFMEXMO T 2L F—%
EREIZRD B J-PARC EBrE 6 HICFEMU 7. K NIST #oOmHks TES /n ) A—X2EAL, X
FIERAFIZLoTS/NIABELHNE T5T7 -2 %2852 N TET.

5) RERDOBEE X IREEHFEDRFE

A ravy iR AWZME OERE X SREEEORMBEEZED T WD, W Si EHIZHE T um
OEENZRFI, fEEZ KRB UCHATE 2 &5 @7 =— VR FEHREIC X 2 BESEEAT T
2115, BRICHARGI O X AROENFEGOFEFEICEIN L TE Y, HEBEARITERR L2 EDO TV 5.
PO EE D EEARI 22 TRIE Si D RI1 Zy F U7 TRE 5. BLXSEE, [FEREE L LM
THRIMTEEZ HWZRME U EED, BEP T TERMEH U U 2R &I S O ME CHER G D
NUDPNSWGFHEZER U2, SHROISRIBAEVFTE S, ISICENGIIEIT 2NV RED
b, kLD BEVENE T Y F 27U BRI D O FREWIE %175 Tz H7- 1 L, XK
RO KIERM E2HERLU ., SFHEORWHIEEZ #IRTE 5720, MENMEDOR LEFTE 3.

FRIZ, 7T=— NV 7atA0RHEEIT->72. & FT Si HiZEHL, H70B BRI X 5F
15 - P2 ED L TRTH L. B4 IFIEBHEZ KIECMIXL, FHAAZED 5720, HLEAMZET 2K
ERDEEE 1 » HRESHEL T, /25 10 5L ERFFEME U 72 100 R0 7 =— V&L 7z, Z L
TXMHENS, 7= VREZEIXT I THODIHE T 7 7 A VB 25 2 L 2 HER L 7-.
ZD &I BRERMOT7 =— VB~ ORISR0 FifA <, F-kMRThs.

IO S EHRZTDOEDEEHRTENRT ZMADOFELA L. MM I HhT 72 K D RH % K5
e LTS, FIFEEETCOMENLS, IMEORMPRIZUEVLETHL I 2R L, IHEOFHM
TZ1T>T, WAMIZ30MEYSMESMFREZZER L. LEL, IBERIZ pum LIV TIRAGDYE
DENEFATR > TW 7z, IBEMTROXNREE fik, FHliGEEZSEEL T, mEOIRSE T
WUz, SHBOEFTI SIZEWAESREEDZERP I TE 5.

6) GEO-X D

Lo~ a ra~ v R E W R E X AR RS IE 2020 £AFTEE HE L 3 5 /M R GEO-X
ZHEELTWA., BRSSP X At 230 5 Fi7- 723t Th 0, WEK, biEE R, ZhEK, JAXA FH

SN

>
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MHEN—RY 27 VA TV ADFFRN 217572, LT JAXA FHEZEERIIBWT GEO-X
WD — %> 7N —TWRESEERTIRREI N, X SICAREEERMMNZ Si SRR &
b T JAXA VRET 2 FHMEE Mo — RN~y 71280 T, BEITREFEMOGERINTWS.,
BEBIZEITT, S5ICHFBEZMEI G0,

7) Super DIOS DiREY

FHON) A VDL 2 diddeFEZSNS, RENE100 HEORFBWE (X —27 ) 4 V) 2§
FZORERR (Oyir, Ovin) THIES 272012, Super DIOS (Diffuse Intergalactic Oxygen Surveyor) D&
& 2030 EZADH L EIFEHB LU THMET 2D 7. HEFA 30 o ff, @B i fEREHLH 10 £,
[HiFE 1000 cm? BAE, #3 HEFDTES 70V A — R &2 X BHET, HiEK, FHI, AEBRRKRE L
N=RT 27 ORFETI LI, BRIV —TeHhsIalb—varbiEDOTNE, X—IN
VA v OB LAMI X — 2 < X —X circum-galactic gas DY A TV AR EIZDWTHME %1772 - 7=,

cts s~ keV!

i
St IT - HT{

0.5
Energy [keV]

X 2: XRISM 2 O/MBIX. BEERIZ2.3 b,
2REIFT79m, A28 XA =28 LUXER
CCD M #Hxns.

X 1: 2013 4E 4 HOKBG 7 LV THZ T4 X< ] T
BUHIXNZZ RV F— AR ML, BRSHR I
IZ&5 Co Si ¥ TOREMBEMERNZ AN
% (Ishi et al. 2019, PASJ 71, id. 23).

2. HRREE
1) X

Simionescu, A.; Nakashima, S.; Yamaguchi, H.; Matsushita, K.; Mernier, F.; Werner, N.; Tamura, T.;
Nomoto, K.; de Plaa, J.; Leung, S.-C.; Bamba, A.; Bulbul, E.; Eckart, M. E.; Ezoe, Y.; Fabian, A.
C.; Fukazawa, Y.; Gu, L.; Ichinohe, Y.; Ishigaki, M. N.; Kaastra, J. S.; Kilbourne, C.; Kitayama, T.;
Leutenegger, M.; Loewenstein, M.; Maeda, Y.; Miller, E. D.; Mushotzky, R. F.; Noda, H.; Pinto, C.;
Porter, F. S.; Safi-Harb, S.; Sato, K.; Takahashi, T.; Ueda, S.; Zha, S.: Constraints on the chemical
enrichment history of the Perseus Cluster of galaxies from high-resolution X-ray spectroscopy, Monthly

Notices of the Royal Astronomical Society, 483, Issue 2, p.1701-1721, DOI: 10.1093 /mnras/sty3220
(02/2019)

Ishi, Daiki; Ishikawa, Kumi; Numazawa, Masaki; Miyoshi, Yoshizumi; Terada, Naoki; Mitsuda,

Kazuhisa; Ohashi, Takaya; Ezoe, Yuichiro: Suzaku detection of enigmatic geocoronal solar wind
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charge exchange event associated with coronal mass ejection, Publications of the Astronomical Society
of Japan, 71, Issue 1, id.23, DOI: 10.1093/pasj/psy142 (01/2019)

Hitomi Collaboration; Aharonian, Felix; Akamatsu, Hiroki; Akimoto, Fumie; Allen, Steven W.; An-
gelini, Lorella; Audard, Marc; Awaki, Hisamitsu; Axelsson, Magnus; Bamba, Aya; Bautz, Marshall
W.; Blandford, Roger; Brenneman, Laura W.; Brown, Gregory V.; Bulbul, Esra; Cackett, Edward
M.; Chernyakova, Maria; Chiao, Meng P.; Coppi, Paolo S.; Costantini, Elisa; de Plaa, Jelle; de Vries,
Cor P.; den Herder, Jan-Willem; Done, Chris; Dotani, Tadayasu; Ebisawa, Ken; Eckart, Megan
E.; Enoto, Teruaki; Ezoe, Yuichiro; Fabian, Andrew C.; Ferrigno, Carlo; Foster, Adam R.; Fu-
jimoto, Ryuichi; Fukazawa, Yasushi; Furuzawa, Akihiro; Galeazzi, Massimiliano; Gallo, Luigi C.;
Gandhi, Poshak; Giustini, Margherita; Goldwurm, Andrea; Gu, Liyi; Guainazzi, Matteo; Haba,
Yoshito; Hagino, Kouichi; Hamaguchi, Kenji; Harrus, Ilana M.; Hatsukade, Isamu; Hayashi, Kat-
suhiro; Hayashi, Takayuki; Hayashida, Kiyoshi; Hiraga, Junko S.; Hornschemeier, Ann; Hoshino,
Akio; Hughes, John P.; Ichinohe, Yuto; lizuka, Ryo; Inoue, Hajime; Inoue, Yoshiyuki; Ishida, Man-
abu; Ishikawa, Kumi; Ishisaki, Yoshitaka; Iwai, Masachika; Kaastra, Jelle; Kallman, Tim; Kamae,
Tsuneyoshi; Kataoka, Jun; Katsuda, Satoru; Kawai, Nobuyuki; Kelley, Richard L.; Kilbourne, Caro-
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Shidatsu, Megumi; Shirron, Peter; Simionescu, Aurora; Smith, Randall; Someya, Kazunori; Soong,
Yang; Suagawara, Yasuharu; Szymkowiak, Andy; Takahashi, Hiromitsu; Tamagawa, Toru; Tamura,
Takayuki; Tanaka, Takaaki; Terashima, Yuichi; Tsuboi, Yohko; Tsujimoto, Masahiro; Tsunemi, Hi-
roshi; Tsuru, Takeshi; Uchida, Hiroyuki; Uchiyama, Hideki; Ueda, Yoshihiro; Uno, Shinichiro; Walsh,
Thomas; Watanabe, Shin; Williams, Brian; Wolfs, Rob; Wright, Michael; Yamada, Shinya; Yam-
aguchi, Hiroya; Yamaoka, Kazutaka; Yamasaki, Noriko; Yamauchi, Shigeo; Yamauchi, Makoto; Yana-
gase, Keiichi; Yaqoob, Tahir; Yasuda, Susumu; Yoshioka, Nasa; Zabala, Jaime; Irina, Zhuravleva:
Concept of the X-ray Astronomy Recovery Mission, Proceedings of the SPIE, 10699, id. 1069922 12
pp., DOL: 10.1117/12.2309455 (07/2018)

Ezoe, Yuichiro; Miyoshi, Yoshizumi; Kasahara, Satoshi; Kimura, Tomoki; Ishikawa, Kumi; Fujimoto,
Masaki; Mitsuda, Kazuhisa; Sahara, Hironori; Isobe, Naoki; Nakajima, Hiroshi; Ohashi, Takaya;
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Nagata, Haruki; Funase, Ryu; Ueno, Munetaka; Branduardi-Raymont, Graziella: Small satellites
with MEMS x-ray telescopes for x-ray astronomy and solar system exploration, Proceedings of the
SPIFE, 10699, id. 106990V 15 pp., DOI: 10.1117/12.2311422 (07/2018)

Nakajima, Hiroshi; Onishi, Satomi; Iwagaki, Jun-ichi; Hiraga, Junko S.; Doty, John P.; Tkeda, Hi-
rokazu; Ezoe, Yuichiro; Isobe, Naoki; Sahara, Hironori: Development of focal plane x-ray detector
aboard a microsatellite for monitoring supermassive blackholes, Proceedings of the SPIE, 10699, id.
1069963 6 pp., DOIL: 10.1117/12.2311990 (07/2018)

Yoshida, Seiji; Miyaoka, Mikio; Kanao, Ken’ichi; Tsunematsu, Shoji; Otsuka, Kiyomi; Hoshika, Shunji;
Narasaki, Katsuhiro; Mitsuda, Kazuhisa; Yamasaki, Noriko; Takei, Yoh; Fujimoto, Ryuichi; Ezoe,
Yuichiro; Sato, Yoichi; Okamoto, Atsushi; Noda, Hirofumi; DiPirro, Michael; Shirron, Peter: In-orbit
performance of a helium dewar for the soft X-ray spectrometer onboard ASTRO-, Cryogenics, 91,
p. 27-35., DOI: 10.1016/j.cryogenics.2018.02.003 (04/2018)

Ezoe, Y., et al., X-ray observations of Jupiter and beyond, Proc. International Symposium on Plane-
tary Science, 59-68, (2019)

Ishikawa, K., Ezoe, Y., et al., Optical loading study of X-ray imaging spectrometer for Jupiter explo-

ration mission, Proc. International Symposium on Planetary Science, 69-78, (2019)

3) FR#ER

E N2
@ HARHE 2018 FFMEEFL 2018 4F 9 H 19~21 H (JLJE A7 KF)

ARSENR, BISEK, KIFDR A, NG R, KRS, AR, JTaIH—ES, (LHEED (AR, H
FIA (FHIF), HERER, KRS —, FHRET (ERIN; BERAR TES B X fiv1 7o im ) A—&
DHBEEFEHEOEELILE X VT L VAT OR%

BNSER, INHEM, KERER, AR (EH KRR, — &N (3220K), D.A. Bennett, W.B. Doriese,
J.W. Fowler, D.R. Schmidt, D.S. Swetz, J.N. Ullom (NIST), [l H{Z= (EEH), fEARE (i), BFH &
S (BALK), BT (AL, HEATES & B62 35 KL —> 2 v M58 TES #1Y A — 2 %
W7z K Hfl 7R 7O X fEES 7Ty 7 b (5)

Y. Ishisaki, R.L. Kelley”, H. Akamatsu?, H. Awaki®, T.G. Bialas?, G.V. Brown”, M.P. Chiao®, E.
Costantini?®, J.-W. den Herder?, M.J. Dipirro4, M.E. Eckart?, Y. Ezoe, C. Ferrigno”, R. Fujimoto?,
A. Furuzawa®, S.M. Graham“, M. Grim®?, T. Hayashi®, A. Hoshino?, Y. Ichinohe’, R. Tizuka”, K.
Ishibashi’, M. Ishida® , K. Ishikawa® , C.A. Kilbourne?, S. Kitamoto”’, S. Koyama”’, M.A. Leutenegger”,
Y. Maedaf’, D. McCammon®, I. Mitsuishi/, H. Mori?, S. Nakashima®” H. Noda™, T. Ohashi,
T. Okajima?, S. Paltani’, F.S. Porter?, K. Sato", M. Sawada®, H. Seta, P.J. Shirron?, G.A.
Sneiderman?, Y. Soong?, A.E. Szymkowiak®, Y. Takei’’, T. Tamagawa’, M. Tsujimoto, C.P.
deVries®, S. Yamada, N.Y. Yamasaki? (&#iKk, NASA4, SRONZ, Efg A €, LLNLP, U-Geneva®,
SRR IR AER G JAXAR #E R K SE8K 7, U-Wisconsin®', RIKENL, #idt Kk M #E K
N Yale-U9); X K X BB XARM ## Resolve DBHFEDELIR 11
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TLEIM—BE, AR (EHR), AR — (RIK), WHE, AIITAR, ZHE, BIEE—, LikikT
(JAXA), (EBEEN (FER), b=, /NUES (ZHK), BFHEIESC CRALK), SHE, @RB& —, H
MIE= (FEKE#KK T2), R.L. Kelley, C.A. Kilbourne, M.J. DiPirro, P. Shirron (NASA), fft XARM
Resolve F— v X #pR X 2R XARM #£# Resolve W HIZRBFE DB

K B, hiE 9, IRIFHER, RIS (EA0R), AW 2, s R (T i (F0T); Pt/C £
JEWE 72w ST & AR 2L ¥ — X KRS DR L X #llE BT oIt

e, midEE FFEXR), AR, NUESE, FEMSE, EAHE GLECR), HE, HHE —
(JAXA), filEfkig, JLEIE—E (EEKR), BEATE — (RIRK), SHIE, @& —, ERE" (X
B T3), i XARM Resolve F— A X #RR X 2AEHE XARM ## Resolve ® 7 — h NV T H
BRGSO R R E 7 7 > O VERE S

TLRIM— B (EHR), Zhrliil (2bER), A2EGE, SRR CROK), AMBER (biER), BB (M
FR), HlR (BIRFEKR), AN (LK), AJIASE, ZHIE, WHEMA, BAES (JAXA FH i),
KIGHESR (HHK), GEO-X F—A; #EREE X MR G&ErE GEO-X DBLR

RIS (FmEXR), KGR, AR, JLERG—ER, IWHEW (#HX), ki, WEMA, 4 H
¥, BTEHBRX (ISAS/JAXA), HEGE, Az (FHHEX), BAE— (RIRK), &Sl X)), X HE
X (RRELTK), KEME CRX), pEES (BAF), HDIOS 7V—F Y770V —7; X—2I ) I Vv E
I v ¥ =3 ¥ Super DIOS DB T 72 #E] 1T

@ FHRFEYVRY T L 201941 H9~10 H (FHBIZFAIISEHT)

e WA, KFE Bk, AR pkd , JLE] #6—E , (UHE =4, (bl gy, WE A, Al ¥, B
MR, HEE, =4 e, BAE -, BHl, KBEE, b8 B, WE #He, F—22N) %
v EREH 2 Super DIOS DT,

Al fikiH, Kelley Richard L., 7R# 5ARL , SER A%, Bialas Thomas G. , Brown Gregory V., Chiao
Meng P., Costantini Elisa , den Herder Jan-Willem , Dipirro Michael J.. Eckart Megan E. , L[
#i—BB , Ferrigno Carlo , A #E— , ¥ #i%, Graham Steven M., Grim Grim , #k Z{EH ,
B &k, —F &A, 8K st , Af6 fikd, AH ¥, Al A%, Kilbourne Caroline A. , JbA £
—, /MU EHE, Leutenegger Maurice A. , FiH R, McCammon Dan , =f fz, & &EZ,
i B, K &Sk, MS 52, Paltani Stephane , Porter F. Scott , &Rk /v, FEH EH,
H #3€ , %% 57, Shirron Peter J., Sneiderman Gary A., Soong Yang , Szymkowiak Andrew
E., 7rH ¥, E) M, AR Efh, Vries Cor P. de, [IH &5, (Lif 7, Z2H # , FHh =50,
X # w2 (XRISM) #5# Resolve DFAFEIRI

TLEl #h—ER , =8t , S50 S0, Mni BE , KM BERC , IR K, A AL, &Rk #B, &RTE
¥, ZHAE, PR MY, SR M, NRZEZ, i, & AN, RAR S, Gl A, B
WA, B IER, JIBS BESA, A B, (R REL, KRS PR BRSPS X RRGETE GEO-X;

@ LY 2018 EKEAES 2018 £ 9 H 18~21 H (HHEEKR&HY)

By R, TLEI —BR, ANl ASE, R B, JHE B, O K&, RPE SER, ROt KA
e, ik Rk, KRE B, i A, BRI IC X & MEMS X #6750 AT R O iE
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@ H AR 186 ZE R (MUNHEITY & 2 DInH) 582 2018 10 A 2 H (IR THKY)
X #i% W2 KT - KB BUH; TLR] #— BB (R REEH)

® S RFMIMERIF X v & — 817 [ 2019 462 H 18 H (FHERF)

KGR Xf~ A 7m0 ) A —&2 X 557X (FEAFEE)

@ 2018 fEJZ CRAVITY YV RY D A 20194E2 A 5 H (EEHMHRAEWIZER)

U & ABIRAE R & BEE R aE A O IR TLRI —HB (FAfE#H)

@ CHYBIES 2019 EHEFHFER 201943 H9~12H (RIK)

e AR, e BRT, I ASE, JHEE IR, O oK, RPE SeK, Bk 6, KRG, Bk R,
KHG B, W A, TLED #— 88 ALEREREEE 2 F1\ 72 MEMS X o5 R O BB IRAGE

Ol KB, VLA $— B8, A0 A, THER IERS, e KT, KEE 28R, 5 B4, AR OL, KF g,
Bk R, ek EU, KRG B, W R BRIET = — VRO Si N X 6T R O B AR

@ HAKF4: 2019 FEHEFHER 2019 3 H 14~17 H (ERBKRF)
AR, it XRISM F— 24, X ek 2 XRISM 3 Resolve DEHFEDER 1L

RGN (FEKR), KRR, ARk, LEG—RS, IHES (EEK), L, MHEMA, A H
%, BIHEA (ISAS/JAXA), HEGE, =fAflz (ZEEK), BAE— (RIRK), Bl (51KX), K H
EX (RELTFKR), KREME (RXK), HEEW (B, BE®G (KIRXK), KHXE (Yale X), &)1 #
" (PEKR), MEHRZ CGRTK), [HDIOS 7—F Y770V —"7, X—=I N\ F VEEHI v 3> Super
DIOS DFHFE [T 7o it 11T

MZAEH, M5, Yang Soong, # 9%, Larry Olsen, Richard Koenecke, Leor Bleier, Marshall Sut-
ton, Marton Sharpe, Larry Lozipone, Sean Fitzsimmons, Tony Baltusis, Dan Dizon, Richard Kelley,
GarySneiderman, MengChiao(NASA’ s GSFC), £ H%, BiH RA, kst (ISAS/JAXA), AR # (&
HR), B HE— (RINK), RH TH (KBK); X R0 ett 2 XRISM £ X #82E8 (XMA) B
DELR

BB, JLEIM—ES (BHK), AJIAE (JAXA), KEHER (EEHKR), ZiFmil (ZHEBEXR), KK
B CGRAEK), WL GLEK); X SRR 93 <) 12 & 2 KEETEEAEIC 81 5 A28
B AR, LRI —ES (AR ), /INERH (HK); &<, Chandra 52 % F\\ 72 2 RLAHIK
RCW 38 DJAD 5 7= X KR O fi

PaRHE, TR, BHEER, NS, RFERER (HHK), 4 H7, AiH BAL g — (FHM); € h—L%
AW EEBEE X S — AT A Y DOARY A4 XOWIE

@ H A2 2019 FEHEZ RS 2014 3 H 14~17 H (Jul k)

I, T, R R SUSEE, ARG, Yrkve, BAREE—, BRI, 362, B2k, Yang Soong,
Larry Olsen, Richard Koenecke, Leor Bleier, Marshall Sutton, Marton Sharpe, Larry Lozipone, Sean
Fitzsimmons, Tony Baltusis, Dan Dizon, Richard Kelley, Gary Sneiderman, Meng Chiao: X f#/) Y
Bt 2 XRISM ## X 5= 8 XMA DOBFED BLR
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@ HE/NEEFHEY YARY T A 201944 3 H 18~19 H (HEKZ)
BN L & EINE X AR ERAR ) BT & B SRR K - BEAEE:; VLA M —HB

@ rFEMEHEA S [ FHBENRESRE B Y — 20 HEV. FREHANORIE. ) HFEAN—Rux
TR 201943 H 7~8 H (CKBK)

BsEXR, BEEER MR LS (TES) © Y 7V X A LME 5B D i i
©® Tt - MKBBREREMGT ) V—F 7V —TREEE 2019443 H 28 H (HdEKXRT)

GEO-X DOiE#EHY~ V) — & 512D\, LA #6—EF

H
5B

R

%

=1}

@ SPIE Astronomical Telescopes + Instrumentation 2018 4F 6 H 10-15 H (Texas, USA)

Y. Ezoe, T. Ohashi et al.: Small satellites with MEMS x-ray telescopes for x-ray astronomy and solar

system exploration

M. Tashiro, Y. Ezoe, Y. Ishiwaki, T. Ohashi, S. Yamada et al: Concept of the X-ray Astronomy

Recovery Mission

T. Ohashi, Y. Ishiwaki, Y. Ezoe, S. Yamada, et al: Super DIOS: future x-ray spectroscopic mission

to search for dark baryons

H. Nakajima, Y. Ezoe, et al.: Development of focal plane x-ray detector aboard a microsatellite for

monitoring supermassive blackholes
@ Cool Stars 20 2018 47 4 29-8 H 3 H (Boston, USA)

Y. Ezoe, T. Ohashi, et al.: X-ray Observations of HD162020 : One of the X-ray Luminous Low-mass
Stars with a Hot Jupiter

@ TAU General assembly 2018 4F 8 H 20-31 H (Wien, Austria)

T. Ohashi: Super DIOS Mission

@® TMU-TSU Joint Symposium 2018 4£ 9 H 4-6 H (Tomsk, Russia)

T. Ohashi: Recent progress and future prospects of X-ray astronomy

@ Exploring the Hot and Energetic Universe 2018 4 9 A 24-27 H (Palermo, Italy)

T. Ohashi: Science results from Hitomi

Y. Ezoe, T. Ohashi, et al.: Origin of enigmatic diffuse X-ray emission in the Carina nebula

M. Numazawa, Y. Ezoe, T. Ohashi et al.: Suzaku and Athena view of diffuse X-ray emission associated

with Jupiter’ s radiation belts

81



@ 2nd Asia-Pacific Conference on Plasma Physics (AAPPS-DPP2018) 2018 411 A 12-17 H (Kanazawa,
Japan)

Y. Ezoe: High Resolution X-ray Spectroscopy of Astrophysical Plasmas with X-ray Microcalorimeters
(Invited)

@ Astronomical X-Ray Telescope (AXRO2018) 2018 4£ 11 H 27-30 H (Prague,Chez)
N. Nakaniwa, Y.Ezoe et al.: Development of X-ray mirror using the hot plastic deformation process
@ The 31st International Symposium on Superconductivity 2018 4£ 12 H 12-14 H (Tsukuba, Japan)

Y. Ezoe: X-ray Microcalorimeters for High Resolution X-ray Spec- troscopy of Astrophysical Plasma
(Invited)

@ TMU-Leicester Joint Symposium 2019 4F 3 A 5-10 H (Leicester, UK)
T. Ohashi: X-ray Astronomy in Japan : Present and Future (Invited)

Y. Ezoe: X-ray Observations of Solar System Objects and Beyond (Invited)
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BETFYMEMRE
1. FREHOHE

TR, ARy T34, R¥EEAE (MER) 54, P45 ZORHI T2 b7z, IR EER
R R

1) AR SmLAMICE T HHELREEEFREORER

71 TR 2 FED Sm L LAY TH D SmOsySbia, SmTrAly (Tr: EBEE) ICHWTH L AR
U7z TR B WE TIREE] &2 W id TR ISR kg 1, MofBdREIR IR 51
720 Sm RRE O ERAHBE T L L CIHEEZEOTWS. TINS5 OWEE, (1) B 7z Pauli
WM PR SN, BMFI I NZEDERE—A Y MEFD, (2) Sm A 7 > DS 2Rl SR ERR
BIZHD, LVWOIREERLTVWS., N6 DRHE Sm A OIRMHBE TIREBOBRZ HIEIZT 572
DIZ, L SmALEYITH - T, BEFHEURE y, BOEKE =AY D e, Sm fliE vgy, (ZIHEHL T
ZDOWRBENE RRINTHEI L 72, ZOFR, ZIFL2TOMEMIB VT v =a/p; (=5~ 2 x 102
mJu% /mol K?) £\ 5 Sm RRADBBRRAAHRZIL TWE Z e 2R U7z, peg BRE HIHI TN T
B2HDIFERERy &KL, ZTOHEBOIAYD Sm OMECREIZ L THEMMEHE RoTWwD. 7z, v
& vsm DR S, vem DVEEBAMEA 52372 0 TNz 4285 flifHE TR E SR E Nz y 2RT I L %
R U7z, Ce ROBVWETRETI, np % fETHRELT, BHEED (1 —ny) L IZHHITEZ M
HERANIZHIR R I N TE D, FERIIZE v & vgy DBRIZ I NI > T WD, THEHAT, Sm s
BROD+3 050720 TN T Sm ROBEWE FRENKIL TWE Z L IIRENTHE. ZDZ L
1E, CeR& Sm ATHEMIROBHEIZHE LMHENH S Z L 2R L TH D BIKEN.

104 T T 10 2 I I I I ! E
3+ ] [
Sm - - ]
SmTaAlyy |
. r; Ty free - !
SmTarAlyy L L L H vl
3 3 SmOsiSbra
SmCr,Aly o SmOs;Sb, o ~ 10" F mUS4S01 7 gy -
~1o 5 . o U F T SmV AL
2 SmV,Al SmI’LGICu SmFe,P, - g - : .
3 smpa. ™ SmRuZnag [ SmPt,Ge, o]
g SmS-HP A ¢ smPdiCay g SmS-HP ! SmFe,P,,
= & SmNi)Cdyy A — s c
— A A m—SmFe;As)y E [ ] ™ '
E ) s 1. N SmSn; SmRh,Zny Nal 2 SmTi Al 1
N~ m LAl - . -
0 SO SmCo,Zny >~ 10" F g mibAlyy
=10 MO e L SmFeSb ] LI
L] o E
SmInAz SmFesZny — SmFe,Sb, ]
® SmT7hX, O mBe [
2720 N Smlr,Zny, ——i
L SmTr"X]Z SmB SmRu.P
A oth e .
others [] 1 '
'L SmS-AP = SmS-AP SmRu,Pp,! o
10 SmS-AF
L A 1 [ . . ! ]
2 1 1 1 1 1
56789 2 3 4 56789 2 3
0.1 2.0 2.2 2.4 2.6 2.8 3.0
VSm

effective magnetic moment peg (Up/Sm)

1: Sm i /iRAbEYID (f) B BRI v EEMERETE—A VD peg, () BTHEGRE v & Sm fli% vsm DEIFR.

2) NROVAILYE T4 ILEEE] WTe, DRELEFEH X : BEARMSIERWR

Weyl <& WTey OHEF RS L~V O Sl s O BRI U GREESUIE 1,300 L ), 20
% PN 723 TS HIE 2 WEAE R IC R SR S 7=, o HlAIE bl A ORI IXZIAE 2 BRI 0 R4
MDD 5%, KR CESHMPIEIRERRERFEEZRTIE (p—p(0)~T":n=27~29) %
A S Az U 7=,
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B FE B RGBS % 1B \WT, 56 T IZET 570V A5 %2 AW T, s K TcoE
SHEPTRIE 21T 572, K 2(a) TR L D1, BKEH Ap/p(0) 1%, 1.4 K IZTHBWT, 56 T OfFY; FT
4x10° 2B #E T 5. ZOEXRBEOBMKIETIL, ARCBI 2R REHETHY, MELHLERTHS
ZeHENBMUTWS, 10K A FOREMHEET, Ap/p(0) 5t B/p(0) DF — X BBEMRFLTVWD I L %
FOTHS M U7z, 24k, [Kohler IOV L IEEN, EEOILEE FBEBEM? X2 50T
528 mUTWVW5S. X2(a) DEBSHEIEIZE SN 5 HE)E, Shubnikov de Haas(SAH) ZIRIZ L 2%
DTH5. M2Db)IRT 7=V T AT MU, 4 D20EKRIREVPE SN () ~ Fy), 22D5—)
&2 DODBETHDFEZMARLZ. #2507 OIREE A FF O — 27 OMEX, &5 LR L & ICHE
AL TED, BMKAEEE (magnetic breakdown) (ZERF U TWAHREMEN T HIZE £ o 72,

WTe, DS fENET I (ARPES) HIEZBERHKZ NV —7 L1570, BT iz v ROHDS,
Ny REBFERPSHFIZTNTVWEZ L ZWHSPZ U, ZORMIZ, ARIZBWTETFHBES RN
EHTERNWI L EZREBLTWS,

£7z, Fe 1 AV &FMHIZ R —T U7 (Wi_,Fe,)Teg it 2 B L, BXHEBLOBEMRFVEIZ, —log T
AT B0 % 20 K AR OMKIRFIE TR U7z, ZHIHEBIRVPFEE L TWEZ LD TH D,
TANVERBIZB T DEHENEOYO TOBMTHS. Hamann €7 )V & HWTHEN U, EHEEEE D
Tk ~2KTHBIZEZHSMHIZUT.

02 T T T T T 2.0 T T T (C)

(a) (b)
WTe, Fleypt ‘
wre, ) 1 _ 15F Blle, 1l a (magnetic breakdown)
Blie,lila f; = FFTrange:3.5-56T
2 14K I X} — 14K
: — 42K :
@0"—6.11( 'i:l-o’ — 42K
& 100K g — 61K 8,
80.0K 2 : :
E 0.5} E —
2+ F! .
00 1 L L ! v 0.0 ! A/\&# m““\“\
0 10 20 30 40 0 0 100 200 300 400 ‘
(M frequency (T)

2: (a) TAIESE WTey @ 56T 7OV ARSI H LIS e (b) SAHIREID 7 —V) T A7 bl (¢) BRI
YbslrgSnig D Hih D5 H,

3) BMEREETR Yb LEMODIRE

Sm ALEY) OTRMHBIE FYEst e B U, A BEOCE A A > DM E HESMYKE TH SR I T& 1Y)
MRENRREINL2YEIZ, YbbEYRH 5. (EaWHhizsnT, Yb%ﬁ/@ﬁﬁiZﬁ&S@%&
D5%. EFD Sm OEGE LMD S THELMEILD 20, —ATENETNOMEBRIBIZE TS 58
FOoMKMNLHHECHEHHEDEWNS, KR TRTYERE L iﬁ&éﬁ@%ﬂ*? &M 3’)753
TETWVWA. LALAEAS, YbuRIdMioBAm HECR L iR L T, BRI 5 RE NIRRT
<, YRR CHRBLT 2T 2L ¥ — }ﬁbto)ﬁgbéfﬁ%%nib<Eﬁ{ﬁﬂ'§—%7"&)k%%7ifﬁzﬁ, B A
BRAHEL <, MENREBRIVBBERPENTWEONBIRTHS. B2 DMEINV—TTlX, &E
A E RS, ZOoEmVWASKIEDOMEZ R T E 2R B R AEEZHWT, BRolaWaks
YIMERIE 21T o 7-. ZTDRER, ZNoDILEVIOHRD—D, YbslrgSnig iI2HWT, X2 (¢) IZRT LD
PR ERHAERERIZEIL, I OICHEMEBEE YR RT I RSN L. £, FoN 7 HE
B T, FEMAREMNT 21T o 7265 R, BERICHRE SN S EE L IFE LA MMEEE 2 D, EiE
BE TR ULTHIONT WA HIOYER Ry TrySnis(R:A T HILHE, TrZERBREICE) OMIE & BTG
OIEMEE T Z IR U7z, M{EIRTHE T 2L LT, MRE &6 ITHBEEX LBV D FEHN
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REEENP, BLRIRPIDIREMRENED T2 L ZB R 2YERELENESND Z bbb o7z, ZThb i,
7 ) ITRGRD SRS NAIRA VW E TR S, T oIV IWHRIEF & XIEnhTnwb. ZoWE
WZBIFBIRDE N, 6K CelbEMR E CHEBINTEZHWANES S 2 L IZLEZHRET IV TIE
FHATE N, £/, BRCMBEHELZEZRBLUZHRET LV E SBAMEIIRL L, —DO0AfEMELe
UT, MG Iz 28R 7S5 AN = a VORREERTIHERH LD TIZR VDN E
FEZTWD., ZOXDBYMERE X, ZhE TN, L WisiHBEYMERE OF R THh 2 5
U NEI

4) N4 ZIEEERFD IrSny B LUV IrGey DEIERE K ICEHID

b T TS B ARICESI L TWB 728, BEWICEGOBRIZH 5 2FEOK (ZhFnh, AlH
DHHALERD SEACHIR) BFET 2WERDND D, ZOX57% ThAa IV it 2/
Bizid, RRZ MRV HVEFRENEET 20 EZ5NTWS. BERERZHRT EREDHH
ZEWZRAEDIFEE U720, IEZERIZ Kramers-Weyl fermion & IEEIN 5 €/ R— I )VIGHE %2 KD
IRV FIIT 2 Z e BRI T WD, Bx ik, I I VEERZREDL, LRI EELIHARSHTY
W IrSny & IrGey DHAER B ZHED-. Sn 7T v 7 AJRIZE D, IrSny BAEFOBRICEKII L. &
J% & N 2 D BAEER I, Bk E X ARG X 0, HICEHROBRIC H B ZERIEE#152(P3,21)
EH154(P321) DELSMIET 5 Z & R U 7=, FREEHIE p(300 K)/p(0.1 K) 1 600 FREE, FHAK
i T OMESHPIUZ 9T T 100 ITELTH D, MELRBEHEHETHL I e bhr o7z, ItGey TIE, T H
77 =28 %E VB EIFEIC & 0 BREROBRICEII L7z, St EWNAOFEBBE L eh 5,
MW E DYINE B2 e ED S RIL T TRETH 5.

2. MTRFE

1) #@X

Akira Miura, Masanori Nagao, Yosuke Goto, Yoshikazu Mizuguchi, Tatsuma D. Matsuda, Yuji Aoki,
Chikako Moriyoshi, Yoshihiro Kuroiwa, Yoshihiko Takano, Satoshi Watauchi, Isao Tanaka, Nataly Car-
olina Rosero-Navarro, and Kiyoharu Tadanaga : ” Crystal Structure and Superconductivity of Tetrag-
onal and Monoclinic Ce;_,Pr,OBiSy”, Inorg. Chem., 57 (9), 5364-5370 (2018) [7 pages|. DOL:
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WNFE—LMESYTIL—F
1. HFRENDOHE

Geometrically frustrated magnets archetypally on the two-dimensional (2D) triangle [2] and kagomé
[3] lattices, and on the three-dimensional (3D) pyrochlore lattice [4] have been actively studied for
decades [1]. Among classical frustrated magnets, spin ice [5] has been extensively studied from many
viewpoints, e.g., macroscopically degenerate ground states, partial lifting of the degeneracy under
magnetic field, and fractionalized excitations [6]. Quantum effects in frustrated magnetic systems
ranging from quantum annealing to quantum spin liquid (QSL) states [8], the origin of which dates
back to the proposal of the RVB state [7], have attracted much attention. Experimental challenges
of finding real QSL substances and of investigating QSL states using available techniques have been
addressed in recent years, e.g. [9].

A non-Kramers pyrochlore system TheTioO7 (TTO) has attracted much attention since interest-
ing reports of absence of magnetic LRO down to 0.1 K [10], which could be interpreted as a QSL
candidate or quantum spin ice. In addition to to this QSL state, we recently showed that depending
on off-stoichiometry parameter x of Thoy,Tis_;O74, the ground state of TTO becomes an electric
quadrupole ordered (QO) state (x > x, ~ —0.0025) [11]. In recent years, we use single-crystal samples
of Thoy,Tis_ 7074, in the QSL (z < z.) and QO (x > z.) ranges [12] and investigate QSL and QO
states of TTO in detail by using neutron scattering techniques. At present, we are analyzing huge
amount of data coming out from modern chopper spectrometers. Fig. 1 ([13] PRB2019) shows typical
neutron scattering data and its semi-classical analysis.
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1: Intensity maps of 3D data [S(Q)]e taken at 0.1 K for the QSL sample with = —0.007 (Fig. 1 of Ref. [13]
PRB2019). The 3D data are viewed by 2D slices (a,c,e,g,i,k,m), which are parallel cross-sections of Q = (h, h,1)+(k, —k,0)
with fixed k. These can be compared to the typical RPA [S(Q)]er (b,d,fh,j,l,n) obtained by least squares fit using the
13 coupling constants, Ji, - -, Ji3. Dashed lines in these 2D slices (a-n) are boundaries of Brillouin zones. The bottom
right corner shows the first Brillouin zone of the FCC lattice (thin black lines), irreducible zone (thick orange lines), and
two 2D slice planes labeled k = 0 and 0.25 (blue lines).
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JHFEWE, H—R>F /) Fa—7 (CNT) , LS54+, 75—L Vg DF ) A—FILY 1 XDKEE
EETDWERTIE, NV IYETIZE S N WEIRENVEE DB NS, KTV —TTlX, 2D L5757
JHEEYERIZBEWT, HilEOBR & ORBIRERE I O \W T, FHREEERZ & OYMEEROM 2 DF
ExzFHOWTIHEL TWa. 2018 fFED ERIASE - BBEFHOMENIUTOLED TH 5.

1) BEHh—HRrF/Fa—7 RFEVEOREYHE

Hg /1 —HRyF /) Fa—7 (SWONT) 7 1 )V LIFFERABEMEHILET 2 K E At — xRy ZR8 C
HERGEE D LB OEEED) b RXT =T 70X —%26TF 5. LA LEMNS, R H ZT
EIZDOWTIE, BYRERD EMERFEAH L W R D SEHTEZEBPESNTVARWD, EHLA
VD1 EDZVIININVWEEZEZLNT WS, REEIL, SWONT 7 1 )V LA OEEMREDH EZ HIEL T,
2NV D SWCNT 7 « )b L DFEEREGE 12k U 72 BVEYIVERIBI O ATREMEIZ DWW TIFZE L 72, ERD R
% SWCNT 2{EE U727 1 VL DE =Ry Z{RE & KHTRDOBRAMS T 7 & B HEmEHHE O R &
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EHR»SENZ T8 EOMEZRE D FEINZEFHFEICE O L. A1 I VRO (6, 5)SWCNT
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KiZH o2 L ZAIFET S, Mg 1 ERNIP KEH, FHEMIZS ZGFET S, KEIL<H
DINTWETHL. LELZTOYMEOAREIZREZERDICHSPIZINTWS WA RW. 2NV T 0
BARDKIZIZ2FHE D DL EZHNT VWS, EEEKLARELKTHS. 20 2FEOKIZED B 2
FUSIRBIDMRRE I N, A CTHEEDVRRIZER LR EDKDODEEDORFIZOVWTHMRINTWS., 2Dk
7KL, P AR 2B 8 B WX RN R S RS NZR A FTIZBWTHEFEEL, BRFIZB I k4
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3) T4 5y VEHEMED NMR

T4 T v 7 EAYE PtSnd O LE B X NMR OH#IE 217\, PtSnd D K E R RIEMEE, T4 v 72
BFHRIZ L DHUERKEETH B Z LGRS R S N7z, AL E FYMENRE & OLFERETH 5.
(P& £ 5 S0

4) FRRFES L URFEAT OBEORENR & WHEAZR

JFFEYE DA T B, IR WA ZRockEE & U T, FRZYMEDRBIRK - EFT /N1 A
ISP I N TV S, bhvbiid, (L 2RMEEEEZFAL, ZMibTY) 77 v b v AT v
EDEBBBEX A ANITFA K (TMDC) DR FEEZ AL, DX - EFWEIZOWTIHFEZED T
W5, 2018 FFEIX, HNR FEAT OIEICH 1T 2 EARLITET 2058 (SIMELHR)) | BEREE
WIEF AT OREIZB T 2 EREEREOMSE (ERE L0 | BARERE 1 E D MER & B ARER
VEDREAM (LREARZERFSE) |, PEARIE T & WA T B RS O EH & R O S8 (R 253
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AREMBESE AL, JEC K > CETHOMAEHOMRI 22T 2 Z 12X Dikc 1Ytz xRT. R
R TIE, BIREDE AN %2 E N ESR 2 W CTHEMEDTI A SRS 72012, EEF (3~10 GPa)
HERADFa—y 27 L 2L ESR EERAZED TS, MER, WmEHFEO ESR ¥ 2
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V— T % EBT 2 HIEOBFEIT- 7=
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SWCNT ICHIFZNY RRTZIEVRIIN ETHARED ZRGTH AR T VY v VICETHEHU
RDOENTZRICBWTIE, HAUADAHORNEHLFINET 2/ RN T T XE VILIGRI E WD B4
PHIGNTWD., SWONT DEZEEF ¥ ) VIEARHZEWT, FrUWIRIUEREL 2 Z k2 E TH
SN TW7zA, SWCNTOKEMESGIHEZEHL, ZOXBIND KA Z TR 25, W
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D KA VEHIRE

SEMG, MMZE: NER IR VAT UF ) Fa—TOEHE b T v Y A X EM
@56 T7TTI—VLY - F ) Fa—T - ITI3TUREVVRY LA (HEKE)

Yohei Yomogida, Kazuhiro Yanagi: Controlling temperature and sulfur addition for synthesis of thin

WSs nanotubes

Hiroyuki Matsuo, Yohei Yomogida, Takashi Yagi, Kazuhiro Yanagi: Temperature dependence of ther-
mal conductivity of in-plane and out-of-plane directions in single-wall carbon nanotube thin film by

periodic heating method

Shinya Nishimoto, Takaaki Hirayama, Hiroyuki Nishidome, Yasumitsu Miyata, Kazuhiro Yanagi,
Koichi Kikuchi, Yohji Achiba, Takeshi Kodama: Near infrared emission of dimetallofullerene anions

encapsulating Nd or Er

Hiroyuki Nishidome, Kohei Nagai, Yota Ichinose, Kengo Fukuhara, Junji Nozaki, Junko Eda, Yohei
Yomogida, Junichiro Kono, Koichiro Tanaka, Kazuhiro Yanagi: Fermi-level dependence of THz high-

harmonic generation in single-wall carbon nanotubes

Junichiro Kono, Weilu Gao, Natsumi Komatsu, Fumiya Katsutani, Kazuhiro Yanagi New Develop-

ments in the Science and Applications of Wafer-Scale Crystalline Carbon Nanotube Films (invited)
@ 7 REIZE A - Bk c BT A5t (GHERTBDESER)

i FH BB BEBH U 72 MoS, WSS A~ D7 — FERAMA ) I Af v R —H L —2ay

—WER: B A T T A @ — Ry F ) F o — T RO BE R

WEZ: BEN—RYF ) F 2 — T ORZERHAIE

RS BlAIGIERE — R T ) F 2 — T ORERHE
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VR EsE: B — Ry ) F a— 7128 5 @ik E

B HL: SRR MG ) — R > F ) F 2 — 7 D e A I oD /R

YEPIINZS 7 BAJE 7 — R > F ) F 2 — 7 ORI o /8

EEER: B A )T BEN— RV T ) Fa— T DR

@ 551 2 2[R RREHEES  CREXA YY)

IR 7 VI LAV ERIEIL - BE D — R F ) F o — THEORERNE ()
@ HEWMEOHEH T —2>ay 7 (WEMRIIEHER)

WIAZ: 7 =)V I VLI L 72 SWONT OERE  (FAREERD

@ 557 9 S AYEE AR EMEES (R REBR )

PER L s KRR, — 7 WOE K, R, BWISKE], BT, ST, ER— R, BRI SJE
A — Ry F ) Fa— 712813 % THz @R FME T OMEE

AR, SR, AR, MR MRS — € ) 7L 2 & v AKE A R A — R F
F 2 — 7 RO B A

@ 5 1 5 M HAREFRTMEREHS  CRIERT)

— JWEEAR, SRR, REMEL BRI, HUES, KALRE, ZHEGE, UIfE: EX_EEF Y Y TiE
ANEEHWESMERE T — R F ) F 2 — T OEGEYM:FIE

WA 72V I L)L ZHI LB — Ry F ) Fa— T OBGERE  (FBREER)
@55 T7TI—VY - F ) Fa—T - I3 T UREVVRY LA (HILKRE)

Yota Ichinose, Akari Yoshida, Kengo Fukuhara, Kanna Tkoma, Junko Eda, Hitomi Okubo, Yohei
Yomogida, Kazuhiro Yanagi: Influence of Purity on Thermoelectric Properties of Semiconducting
SWCNTs Thin Films

Junji Nozaki, Hiroyuki Nishidome, Mina Maruyama, Susumu Okada, Satoshi Kusaba, Koichiro Tanaka,
Keiji Ueno, Yohei Yomogida, Kazuhiro Yanagi: Site-dependence of relationships between photolumi-

nescence and applied electric field in monolayer and bilayer molybdenum disulfide

Hiroyuki Matsuo, Yohei Yomogida, Takashi Yagi, Kazuhiro Yanagi: Evaluation of thermal conduc-

tance of single-wall carbon nanotube thin film by time domain thermo-reflectance method

Ryotaro Okada, Yohei Yomogida, Kazuhiro Yanagi: Gate-induced potassium intercalation to exfoli-
ated MoSy flakes

Yohei Yomogida, Kazuhiro Yanagi: Carrier transport properties of WSy nanotubes obtained from

solvothermally synthesized W1gO49 nanowires

@ HAYIZES 201 8FEMFRE (FAEMAKRE)
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—JWER, AEAR, EEEE, B, EHEY, AE: sfEREI—RYF /) Fa—-TRIIBT
LEEYNED A Z ) T 1 AR

T, — /&K, JENINZRF, ZEHGY, Weilu Gao, TWHEFE—ER, MIRIZ: BoAIHIGH < 7z §ifg A —
Ry F /) Fa— THEDBERE

@/ H—Rv7—2rvavy72018 (CREERAE)

ABIERR, EHEE, MIRIZE: =R ) T g — Ry ) Fa— T DR

YIS -, TERIE — BB, ST, MIRIE: BEH— RV F ) F 2 — T ORF IR O /8
HHAR, EHGY, MR @EMNEEY—RY /) 52— 7 ofERME

WMz, EHGE, MIAE: BEH—RyF ) Fa— T ORYRERHE

FRBR T, TTE S — B, SEH B, BRI BAIRESE T — R ) ) F 2 — T OMERE

PEER LG 5, AKGHIE, B, SEHGT, MIAE: BE—R Y Fa— 7128 5 EiRERK
R4

] FHOEOK BB, S B F, WA EEREREZ W1 v X =V — a VN L 3 ERIeEMRDE
SR A

— /) WK, EEEGE, MIRE: B—h A7) T« Bgh—Kv ) Fa— THEEOBERE
HEMGT, 28, MIAZ: BEEEAILVITFA RF ) Fa—T08E K

WAE: BE 7 —R YT Fa—TOREYEOERME  (FfakE)

@ TENTTAF/MBEL4TEAER H142HH%:  (GAFRE)

BRIz Z0F 707 ) 7)) SHBERROMRIH L HIE  (FEfraE)

B =k

@ 19th International Conference on the Science and Application of Nanotubes and Low-dimensional
Materials (NT18) (Peking University, China))

Hiroyuki Nishidome, Kohei Nagai, Yota Ichinose, Kengo Fukuhara, Junji Nozaki, Junko Eda, Yohei
Yomogida, Koichiro Tanaka, Kazuhiro Yanagi: High-harmonic generation of THz light in single-wall

carbon nanotubes

Kengo Fukuhara, Yota Ichinose, Yohei Yomogida, Weilu Gao, Junichiro Kono, Kazuhiro Yanagi:
Thermoelectric Properties of Aligned Single-Wall Carbon Nanotube Films

Claudia Berkmann, Lei Shi, Hans Kuzmany, Kazuhiro Yanagi, Takeshi Saito, Thomas Pichler, Paola
Ayala: Study of the charge transfer between molecular fillers and SWCNTs via optical methods

Yota Ichinose, Kengo Fukuhara, Junko Eda, Weilu Gao, Junichiro Kono, Yohei Yomogida, Kazuhiro
Yanagi: Tuning of the Thermoelectric Properties of High-Purity Single-Chirality (6,5) Single-Walled
Carbon Nanotubes by Electrolyte Gating
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Kazuhiro Yanagi: Optical and Thermoelectric Properties of Fermi Level Tuned and Aligned Single
Wall Carbon Nanotube Thin Films

@ Workshop on Thermal and Charge Transport across Flexible Nano-Interfaces (TCTFN2018) (Tokyo
Metropolitan University, Japan)

Hiroyuki Matsuo, Yohei Yomogida, Takashi Yagi, Kazuhiro Yanagi: Evaluation of thermal conduc-

tance of single-wall carbon nanotube thin film by time domain thermo-reflectance method

Yota Ichinose, Akari Yoshida, Kengo Fukuhara, Kanna Ikoma, Eda Junko, Hitomi Okubo, Yohei
Yomogida and Kazuhiro Yanagi: Thermoelectric Properties of Aligned Single-Wall Carbon Nanotube

Films

Kengo Fukuhara, Yota Ichinose, Kanako Horiuchi, Yohei Yomogida, Weilu Gao, Junichiro Kono,
Kazuhiro Yanagi: Influence of Purity on Thermoelectric Properties of Semiconducting SWCNTs Thin

Films
Kazuhiro Yanagi: Optical and thermoelectric properties of Fermi level tuned and aligned SWCNTs
@ 31st International Microprocesses and Nanotechnology Conference (MNC2018) (Hokkaido, Japan)

Yota Ichinose, Akari Yoshida, Kengo Fukuhara, Eda Junko, Hitomi Okubo, Yohei Yomogida and
Kazuhiro Yanagi: Tuning of the Thermoelectric Properties of High-Purity Single-Chirality Single-
Walled Carbon Nanotubes by Electrolyte Gating

® PC0OS2018 (Toyama, Japan)

Kazuhiro Yanagi: Thermoelectric properties of Fermi level tuned single wall carbon nanotube thin
films

@ 2019 Taiwan-Nippon IEM meeting (Taiwan)

Kazuhiro Yanagi: Optical and thermoelectric properties of Fermi level tuned and aligned SWCNTs
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Y I NIY—EE
1. FRESHOHE

VI MY R=2X, @A, T2 V0o o\ WERBOKRIETH D, 3 S &WSRHHE R
D. 3 S &I, Soft - Slow * Seeable DEAXF T, o0 - BL - YTV, DI & THb. —HKRiZY
7 MY R —3EEN S, Tabb, STMEALZEEED, I5ITOMEN LD KELEE
EED. ZOWEMNED-O, BT FIVF—REOT RV F -4 RIERZEZF. /2, KA —
DI EWT-DIZIEEMGIZ 7 D 2T\, Hx DIFFEETIE, FIZV 7 MY X —OMIER X1 I 7 AP
SEHRIZHIR A R o T, AT o TWA.

1) BEABRTICH T 2FEFHIRE

REEEA - KRG R T, REEERDS o TEEZEEL, TOaTER MR Y — NI RS 5
ATHPARY VHERHKT 5. SENIEEZSEITIZEAI L2 T A THZER L, ZOIREBIZHEE AN %
AT U7z, I A SHOT XL XF — | JEHEEREd S IRE T I2BERLTWS. BEANREZ 5252 LI &
D, FATHOT RV F—IFEMOAE2E DI IR, TXVF—@ENEIS. LrL, TATHM
DOIEMIFEEE  IZBMAERIZIREZINDI B TH Y, FOLIITTRNF—2EET E2D0bh 572\ IREE
THhotz. Txlx, FATHITFEAET DEOM Y 72 7-ARM GRR) HEEREHEZ2 LTV HEFRE
RU7Z. MRGIIROKEZZIZTE2RETH L7207 EZoN5. BEIL, TXLXF—NRAR]
BHEETHDIZEEDLS T, M TN CTIREEREE 232 L0 BHRITREHRE.

2) HMEEME S 2 RO BT

KIZE DR E THROSET L MRNPELZLZFFZILAONT WS, BRI B> HT~Y Y
ORHENEHECTVWEEVWI AN ALTHS. 2HBORICEZL, HDEDHOSNTWARWD 1 Y &
DM E A B S, IREARIZE ST, VREYZ - VU —3EMREZ D, BEEW%TTDNS.
BELEENTY TV L TWEEGA, BEEXLEEEZOHRAVEIDZ LMo NTNS., KelkZ
DMUZKEEDNEETH LI L2 RHA L. VU —RBEERVEMIZLTE, 2 Ko RITk 2
b 556, BEMSHEBROERPEZ 5 Z & 2 RZMNRER?S i Uz, 2o i3 LW 2 8o
RTHY, ARG NFIIB VW THEELKERIIREEEZTVS.

3) SAEXRDIREMERRE

BRHIZEIED % K A TV BIRER IR L IR, 2N E THRAADKRRE D RIZ X - T, IRELRERMIZ D
HINTEZ 5 AU R THNIL, dry foam LIEEI, 15 %BLA R TH UL, wet foam & HFHI N T & 7.
INE CEILDOTR TRERNIZ AL TE 72, Bx 1d dry-wet BB DB O TIE R L, ¥ v — 772
B THD, RILOHERE L GRS 2 22 AUz T2bb, NENZEIC X > TRELER L
TWAHZ L ZEHRLTWS. X512 dry IREED EIZ superdry IREEDVH B Z & & AH L72. D superdry
IRFES dry RFEE MR RMED R 2 Z e b o7z, AR I 51T, BHEEHI X T ZHAWT, HilE
B EBIE U2, WERSEMEWGEIZIE, — DO ENEH U CTHEMSEL TV < FRRIC R
T35, ZOFMAFEICE, EHRE-REEEE—RNO2HEIZ 2 HDlF, I 5IFDRERE
PEIZOWTIRDFES ENEETH L Z 2RI UK. BE, REHTH - 7= 1IKOYHE M) 7R E % B
MEZ L, 5%, WHTPOREZ T TR, IGHIZE RESEREMEL Lo 77,
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4) EMEEY MIRY—VERY A T3V R EBRD

Y OHFIZIZERMIZZ 2 L iGHAENLRE S 2 BBL, HHWEEZRATH080WE. 2, EWhrva
V= T4 7 —=RLZEWIZL ORT 2EYER N7 T) 7O an -l E»nEiFonsd. -
HIFLMERG B DRI DB T HBRICIE, BMAMHOBRIZEE LD TIERLS, e ZFD LS TMU7Zxy b
T—=IONRR—=V KT S, ZOFXY NT—=THEDA = XLIEEEDIr>TWARWN., FxOMEE
T, EWcRonsd Zh s ORI 2GRS U TN BN 2 EEH LYy IVeET L
BIREL, 2 M= RX—VOHEBIIEII Uz, ZOMICEBUEHEZTS 22 ICE>TAH=R
LEMHFET LI EZHELTWS.

2. AREE
1) #@X

Naoya Yanagisawa and Rei Kurita : In-situ observation of bubble-avalanche collapsing dynamics in a

quasi-two-dimensional foam, Scientific Reports, 9, 5152 (2019)

Tsuyoshi Tsukada and Rei Kurita : Three dimensional pattern formation during phase separation by
radial quenching at the base, Journal of Physical Society of Japan, 88, 044603 (2019)

Kazuya U. Kobayashi and Rei Kurita : Unstable yet static initial state: A universal method for
studying Rayleigh-Taylor instability and lock exchange, Physical Review Fluids, 4, 013901 (2019)

Kouki Morinaga, Noriko Oikawa and Rei Kurita : Emergence of morphology in crystallization using
coffee ring effect, Scientific Reports, 8, 12503 (2018)

Noriko Oikawa, Keita Fukagawa and Rei Kurita : Active hole generation in a liquid droplet dissolving
into a binary solvent, Soft Matter, 14, 4952-4957 (2018)

2) FRER

® HARYIY 2 7 4 FERKE JUMKZE GHEF v > 8 R)
BH® VT MY X —DIFH XA F I 7 A

PRE L, BEE®  IKOMUNERREIC B 1) 2 RAMEN X1 F I 7 A
AOKMERT, BEME WA EE S NI O RS RS X —
INRRIE, BEFHEY : AR - BMARICB 1 2 BEAALEHR O IENE
BN, ZEHE : Directional quenching % F\ 7z AH 4> #E /< & — > D il
BFEH YK TIDRRETY AT 5

@ 8 V7 b XR—WEE (EHK)

INRFIHE, ZEHES : KRR - MERRICB TV 1) =T 4 7 —ALEED @
FAKIET, EH® : CV b S NAEHOER DX 1 F I 72

W], BEHE : Radial quenching % F\ 7z 3 RGTAH D B/ % — > D il {H
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LRSS, SEHE 0 WSS OFRTE S\ & force chain DBIR

PRE L, BEE® : JIROREN X 1 F I 7 A O S RIKAEME

@ HAYHES 2018 FMERE (FEHKR)

WHE, KT HEREND D B HEMRORE S X — >

INFRFIH, BEFHEY « BMERIRIC B 1 B AR 2 v o I B 5%

BOKMEA, TEE®  AREEHWE R DR — VL5 2 B RE

FRILAESS, SEHE - NEBHEE ORRTE A\ & force chain DBIfR

MR BEEES « 2 ORI B I BAIX 1 I 7 X

INFRFIE, SEFHES : Lock exchange O fERE L5

BRHIN, SEHE IR ERIC & 5 3 RTTAI D BE & — > D il

BRI, SEHM 2 3IRICHDEE S X — > DR UiAD R R

@1 7T BEHEY T Y R—HEE (HK)

MR EA, SEH B c YR O B Rl Y i B

INPR R, 2R BN - SRR IS B 1T B B A ENE O] @R 5

ARk fEA, KJI S SRR B AER O N R — TR B IR & AR DR
Ml RERS, RJIH SEE B ) avad—T 4 VIINTMRDO XA F I T A
BRHE W, S5 B R 72 3 IRGTHH S & — o il 1

@ 775 i & B By O /e edmtf gt (ROK)

B KK A F I 7 ADHRSD RgAF M

EBR =
@ Soft Matter Physics:from the perspective of the essential heterogeneity (Fukuoka, Japan)
Rei Kurita : Transient stagnant formation in a thermal convection [Oral]

Kazuya U. Kobayashi and Rei Kurita : Close relation for the gravitational instability between a

physical gel and granular material [Poster]
Koki Morinaga and Rei Kurita : Dynamics of recrystallization of droplet with pinning the edge [Poster]
Naoya Yanagisawa and Rei Kurita : Relaxation dynamics in a quasi-two-dimensional foam [Poster]

Ryoma Okiyama and Rei Kurita : Relationship between an internal structure of granular material

and a force chain [Poster]
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Tsuyoshi Tsukada and Rei Kurita : Pattern formation during phase separation by radial quenching
[Poster]

@ International Conference on Advances in Physics of Emergent order in Fluctuations (Tokyo, Japan)

Koki Morinaga and Rei Kurita : Morphology of crystal from evaporated droplet with pinning the edge
[Poster]

Naoya Yanagisawa and Rei Kurita : In-situ observation of collective bubble collapse [Poster]

Tsuyoshi Tsukada and Rei Kurita : 3-dimensional pattern induced by a phase separation with radial

quenching [Poster]

Kazuya U. Kobayashi and Rei Kurita : Thermal convection dynamics in a well-mixed two component

fluid with concentration dependent viscosity [Poster]
@ Water on Materials Surface 2018 (Tokyo, Japan)
Rei Kurita : Generation of active holes in an ionic droplet in water-ethanol solvent [Poster]

Kazuya U. Kobayashi and Rei Kurita : Experimental observation of an initial instability in complex
fluids [Poster]

Naoya Yanagisawa and Rei Kurita : The mechanism of collective bubble collapse in a quasi-two

dimensional foam [Poster]
@ Designer Soft Matter 2018 (Beach Road, Singapore)

Kazuya U. Kobayashi and Rei Kurita : Unusual thermal convection in a well-mixed two component

fluid with large viscosity difference [Poster]

Koki Morinaga, Noriko Oikawa and Rei Kurita : Morphology of crystal under evaporation of solutions

[Poster]

Naoya Yanagisawa and Rei Kurita : A bubble-avalanche collapsing mechanism in a quasi-two-dimensional

foam [Poster]

Tsuyoshi Tsukada and Rei Kurita : 3-dimentional pattern induced by a phase separation with direc-

tional quenching [Poster]

3) HaE

ANKRATH, SR © R AR 2\ 2 BRI A RO, FARYEE S 73, 11 (2018)
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BIEEYEMRE
1. BREHOBE

AWFFEETIE, FaERERERE L CETEREAELA MR COHMEREZT>TWwWad. £&, %
NS OHWEIZE ) B EEREMERBIENE 2 BE S -0 DY 2 DT WA, Kz, RGP T — X
TEROFWEAHETHI LT, ERLHEREES K ORAMEOEEEZHIELTWS. BARIIZIE,
BiChy 52 (Ch AL 3Y) - SbChy RERILEY), SnPnR (Pnlx=72 7 Y) EIRILEY), InTe %
BEEADOIFREZEDT VWS, £/2, ST VY-G48 RIZEH LT L WERBEERDOHEE
HeEL TV 5.

1) BiChy, RBEEADHRE

BiChy RBEEEICH T FELBEEEAMN  BiChy RIEBREMRIL I L1570 8RB & 1L
DfEREE 2 FE > THB O, BuhOHEREIAE (Morice et al., PRB 2017) X & f#LE 7435 (Ota et
al., PRL 2017) DFERD S IEMERBOMENIREINT WD, Fx D7V — T FENAI R & IEREE
RIBSRED T REME 2 /R U7z (Hoshi et al., PRB 2018). % Z T, MFEIEHEEA R EARCHII ST
W3 (2T 1w ZHRERE] BPEBLTWEZ L2 AL, BiChy RHEER LaOg 5Fg 5BiSSe d
HlE S IC B B EEREOTNE S 21T > 7. ZFOKE, HEEEMEITETCOMKEIIZZ Y
773 2 (Al [E A FRE DB S vz (1), Bk i O SIS X T NI 4 [\ RIS FRME %2 £ D IE /i f R T
B 57D, BALEIREAKE S ORFD 4 Al [T 2 5 72 2 [N FREZ R U2 WA 5. 208
RIIBBBEER R ETHIIENTWE XY T 1 v ZIBIEEIREB L LI TH 5720, BiChy R =EK
WIZBWTHERYT 4 v ZHEEPREF L TWEZ L 2R THOTRELZERTH S (Hoshi et al.,
JPSJ 2019).

BIYhMOE—G&E IOy J7E%#FD BiChy RBLEEADERK & BFIEEDME BiChy RIZEWNT
&, HEEORBILEMELF v ) TIREOATIIEMTE T, BTG RHZRFTRELN) AEIEERE
WEETHL I VD> TEZ. TNETOWED S, (LFETIMBEIZ L BTN Ch 1 hOREEELN
(BIREINFDENTOIRD D 225 5Hl) Oz & 0, BREXFEHT LV F ) AIZE->TWDS. A
7T, ALFETINRUNDFET Ch ¥ 1+ OMEEILNZ IG5 FEEZMAKTHI I L2 HINE LT,
WERAE Dz, FHLUZa 27 ML, FEEMRR AR RO CIEFEHZEDTWEET Y
M-8 THD. EROFETY MO —ERIFHE YA NP6 E, WOYEIEETH-72H, K
WMRECTIEEREEDOTD 1 2DY 1 b2ETY b —548/9 22 & %2idA7z. REOq5F)5BiS2(RE
BALH) I2BWT, REY A bEaETy o —ae0ER (5 R BN D&uHEN 5-35 %D HAR
THd) Z2lilzTIOIWEZ TV 1 U7z, HlZ1E, LagaCegaProaNdy2Smg20¢5F05BiSy ik ahik
EEEL, BIAEEE MR TS Z LIZEII U7z (Sogabe et al., APEX 2018). X 512, (LFEIRhE
Mk, Ty ha—(hizk b SY 1 MEEILNAIH S A HmE Bl Nz, 22T, BEHEX
KRIEl 7 & F\WNTHRE % 72 REQq 5F 5BiSo #BAZEAD RG22 5l L 7= & Z A, FERREO(LEESN (H
WTOD Bi-S#EEERE) 282 BHIEWT, REY A MOEATY bu =G0 O1F EHEEEL
flxhasZ &% FAH U7 (Sogabe et al., Solid State Commun. 2019). Z3UZ X D, o EIREEEEK
PEBEMEM BRI OB - BRI 2 G RAB LM TEZEEZEZAT WS,
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2) HBEEFDORRE

SnPn REWRBEER 2017 F12 SnAs{ZEE % H T 5 NaSnoAsy 2 Te = 1.3 K DBEEARTH S Z
& & U7z (Goto et al., JPST 2017). AR 7 7 VTNV T —IVAFX ¥ v TalfEhic T 55
ARER EIRB SR TH O, HFHTHEHINBDOTWAYWERTH L. AL TIE, NaSnsAsy D
EERHEZ AT 272012, BHRARIES KOAMPMEEZMIELZE 25, RO s WHERE
KTHDZEWRHIN, WHRARVPIEFIZEVE WS AYEORHE R X7z (Ishihara, Goto,
Mizuguchi et al., PRB 2018). X 52, Sn ¥4 b % —¥ Na TEHLT 5 Z & T NaSngAsy 2D Te A 2
KIZETBZ 22 RHE UM~ (Yuwen et al., submitted). AYERDAHEMNZ LT 572012, H 572701z
BiEz2ROBEER LTSI 2 HEL, WEBEREZIT-o7/72. AsZ P CTEMT LI L 2ilAlzl
Z %, NaSnoPo DEUTHEIIL, Te = 2.0 K DEEEARTH S Z L 2FER U7 (Goto et al., Sci. Rep.
2018). MEERMES X OHEREERZX 212RT. 5%, X645 Tc ERZHIET 212, BEM
Bl b Ra Y g e UTOWBRRBICDRIT2EHTH 5.

BERANLITFA ROBEEGRKR PbTe lZNY R¥ vy T2 FEOYENRTHD, PbAi6s T —2 7T
Ffo7-8, BiS2 2 b&W e DEENIFGTES. 22T, ¥y VT2 R—7 L THEE(LTE-DIZ,
PbTe D Pb ¥4 MZIn 2 EHT 25 & 2ikA 7z, InTe lZHEFTHKT S & TISe BikEEE & 5708, &
JEGRIZ & D PbTe & RO AERIEE % & 5720, REHEMAFTE L. GEAKIZE YD Pbi_,In|zTe
AL, BLAEERMES S OBEERE2FMUZ. In F—7 Ik VBEENPRET 52 & 28U
2. 5%, InDONL Y ARFy TRER GO CRIZEIREO N 2 T 23l TH 5.

BIY MOE—&8EBRERIEY) BiS, REEEARTHA LGy hn—ad@iEktemoar v 7
MzHD ¥, SHIR(LY) REBagCuzsO7 OYIERIH 217> 7. REH A b % 1~5 BEOF HFCHASES
ZXAZHIIL, 90 K A EDEMIRE 2R3 mT > b o ¥ —aeiiiR{t? (Pr,Nd,Sm,Eu,Gd)BayCuzO
DEIZEI L7z, REVYA bOETZY b —LIZX VR EREEN LA T2 e TE 5
b, S, BEERMEFE S L OFESEHT 2 ED HETHTH 5.

ZEREAYZAAINAT T4 R LagOoM,ySe (B 1T BBIERIR  BiS, [ EEROERE L 2 EH (2
WD BIS2EN T 7 T IVT —IVATHESGLTWS) THAHH, HVIA7F1 NE%E 4812 L7z LagOaM,Se
DB ER 21T o 72, TOFEE, Lag0yBizAgSe 1B WT Te = 0.5 K DIBIEEZF L U7z (Jha et
al., JPSJ 2018). X512, AgH A bD Sn BHIZ X VEEBEEN 23K FTERATEZ 2 RHB L.
—1, 245 OB TIXBALRIIE TORENEY 7 F VD3N 7 BIRER TR RSN AL D /NS o
72728, SHA MD Se fEHIZ X BAEAESEIINZAATZ. T OHKEHR, Lag09BizAgyeSng.4S5.75€0.3
IZBWT Te = 3.0 KONV BEERZBNIT S Z A TE7~ (Jha et al., submitted). 54, FEHED
FIRIZE O EERIC A AN A7 F A1 RERELEEARORIFE 2 HEHET 5.

3) HABMHORR

REOSbSe; RERILEY BiS; RERILEY & L ORI EWIZB 1T 2 BEMREFER 217> T\ 5.
iz, MEmMICEERER PRI NT WS ShSey 2 REfE & U TR ODYBE D2 ED 7=, ZDH5HE,
REOSbSes(RE = La, Ce) DFBIEHIZ LI L7z (Goto et al., JPSJ 2018). Lo L, ELMEHIRIZIEE
WWREL, BEMEE UTHIAT 2720121EF ¥ U 7 K= 7B EIT & - TELIEY TR %2 KE >
SHEBENRDH ST, I T, REVA b2IDAAVERD/NSWPr X Nd TE#RL-YWEDOEK %
BAFEL, X512Sb ¥ hD BiipEfzikA7z. NdOgsFo.2Sbi_.BiySes DELHEIIE L LaOShSes

112



IZHERTRIBIZIEAD L TWB Z & 2HEZR L7 (Goto et al., JPSJ 2019). 5%, F+ U TIRE & &g
& (bEED) omgdfbiz &, Eia TSGR E 2 HIET.

AgBiSe;, ROTTREHMR AgBiSes IZEMREREMEI L UTHRiEFEH I N T WA EEYETH L, &
FEZAIZ K O B A G 2 R RED D 5. HERZE 51k, ANHRMHIZE W T p BEER:
MERFRETNE, EFICEHVEELERZ2EH TS FHINTWS. B2, BiY 1 % Sb THY
B L 72 AgBi;_,Sb,Ses ZE L, x DM L 0 BROMIED SN O HFICE{LT I L 2R
WU7Zz. F£72, VARETE p BEELBIHI S Nz, 51T, AgBi;_,Sb,Sex IZEWT Ag ¥+ h% Nb
TP EMRT DR ZMEEL 728 24, Nb i EWRIZ L D AN REREPLZE(T DI bl
X 512, AgBiy_,Sb.Ses ® (Bi/Sb) ¥ b % Pb THAEMR L& 25, M HAmEENLZElTEH L
Borotz. R TR O N EL el (MaHizE) OfF#® (Sudo et al., submitted) IZHEDE, p
BUEE %2 R N S D AgBiSes RLEMI DG ZAA D EIHTH 5.
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