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1. ASE/EEIDHIE

1) BIRNF—Za— I /IZBITZRATIAIN=a— ) /iRE (ZH, 7Y)

WEAEREICH | &t &, BT AL ¥ —HEK (10TeVS E < 1PeV) TO= a2 — Y 2 IREIO#F R E1T - 7=
LSND SRR =2 — b VEBELSRBXNTVWERTIA V=2 — ) DT F VL EREL,
HE& T FED LSND EEROED 2 N EOEOHEHOGE 1L, REANNI S THIWEMRICEID T
FNF = AR MVIHIBII R ERODBADBR LN Z e o TWS., —F, BT ALF—FHERT
X, —2—F )/ —BFOWHBPIRELIARD, —2— ) DTy ZARBDT2MREEET S
DENH D, ZOWFETIE B+)-AF—LeMEINEZATI7AN=2— ) /DT FVHIZIhEDR)
BEWRD ANT=2— Y IRBOEEREZHR L. BN RIREEROEXRIIEH 2 205, WER)
RICX 2 RAADHEKRHASUIMN OB L ZHL e D, BEDOT7 7T 4 7=2—F) JIZOVWTIEE
EWHNHIREIHER 2ENRE T 2R BOVERT B bhotz. 72574 7=a— ) /) RAT 741
—a— bV OEREADVD ZHE, BEZIVX T (E > 1PeV) T7 2774 7 =2— MV J D3R
PEET MR, XRTI74 =2 — 1)/ LDREADDIZ, @EDOGE LN THBBIBIICKZ
{25, LIzhoTHEREZEBEIT ARG IANT -7 27T 4 7=a— M) OMHDPFEEIICIZR T Z
AN=a2—=1 Y DIKMEE 22D, ZOERBUIFERORAMPHETHHEHATERVIFE/PII N LH
o=,

2) ZKIRBEICHEITEEWVICREISZDT L —ORICECH (JLZ)

1 ORI ZETER SN S RO BEE RN ER L LT, p X2z LD 2V TH2 Dp 71—
YEWVWSIRDNHB. 20D Dp TL— VBT OHEWICERIELZIREEICE L v, BRTMED 72D ICH
WORNZ DM@ D720 (TORT v ¥ RIch?) . ZALDPEWIETICTIVE S EHEi 255 &,
FEXFREDIEN T, EWEG| X 1ED 2 X5 R IDME . BWICEE1ED 2 135 i uwGEaIciE, 22
D Dp 7L — 2 & 2 HEIREDI AL T 2 AlREMED D 5. Z DRIREMICOWT, FEEEE, KR p = 3 D
BIZOWTHANCHNR D, FEIREEIITE R W e bholz (2L, B OEr$-57-D3 7L —
YD) E D AL BIREZ(E 2 AREMIZR I T\ 3) . SEREIX, £ TOREER p DEICOWVWT,
HWIZNIGEE L TOWARHIZEI S HORT Vo v VEETE L. ZO/RE, 20 Dp 71— Oficown
T, FIEREXTERWZ bbb o Fz. BHEIREE O RO 2 IR U2 B HIE, 20U & - TF — I XdF5
HOBERENENDBEZ 2 LRI 6TH o720, ZOHRENEZ W bbb oz, LiL, 20D
ko hoEHRE, FREHCHEIATOWRWD 7L — YO N¥ORICHEG T2 DTH 5.
Z OWFFRIEE T AL F — NI T O BEBELS, ZHILZE RIS XL O RKEYER e OHFFRTH 5.

3) BEIXILF—OREKERERELIAT—IILODSTDRE (LF)

Ny TOVERBRIE X, BEERN R IR TIERIC X 2 X 4 7 [a BEH 2 OB 8NNy TIVER
E, FHERBE RN 4 Y HFERE C WS KO FHOWM OB OB o FHFERA 2 E L T
BnTeny ZVEBODENRE SRR S Qo ll) EWHIRETH S, OB THEERY (K4
DHI> TV A YE AN, M VIEEYE, & LTGHYRRE S OFHIETHKINS) MIELL
BWIEZRELTWE2D LW ERZITIOATWS. FHEERNZEZ 25000 DL LT,
L OFH OIENERZH 5 R AL X — X FHIETIER S, REIKEL TR 2 522 301
F—THoHREMDH 2. 2T, &4 7 Ta W E OB T — &% (Pantheon sample) 7> & IRFEIZKTF
LTET 2 EZIINF—DHEEZRITo 2. Z L TZDGE T HE RS ORI DR
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DT ENEHEINLD, ZUHIEROEFEE OB (LiteBIRD 72 &) Ti#AIFIEET D 2 0> 5 & i~
7z. Z DGR, cosmic variance IZK 5T 7 =K ETEC, FHEERMOTE L OEVEZHIIT 2 2
XLV e dvbhh o T,

2. RER

1) X

Satoshi Iso, Noriaki Kitazawa, Hikaru Ohta and Takao Suyama, More on Effective Potentials for
Revolving D-Branes, JHEP 2008 (2020) 137.

Osamu Yasuda, Neutrino Oscillations at low energy long baseline experiments in the presence of
nonstandard interactions and parameter degeneracy, PTEP 2020 (2020) 063B03.

Monojit Ghosh and Osamu Yasuda, Testing NSI suggested by the solar neutrino tension in T2HKK
and DUNE, Mod.Phys.Lett. A 35 (2020) 2050142.

2) FREHE
@ ARV A 2019 FMEFRR 2020 F9 A 14 H - 17H (F¥ 54 )
ZHE  IEEHEERADS D 258 DRI ANVF—RIEREHRO =2 — PV /R 2 85 X — X —fER

@ The XXIX International Conference on Neutrino Physics and Astrophysics (Neutrino 2020), 22

June — 2 July 2020, online conference

O. Yasuda: Neutrino oscillations at low energy LBL experiments in the presence of NSI and parameter

degeneracy (Poster)
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LRI —IERHEE
1. AEBDHE

The research activity of our Laboratory in the academic year 2020/2021 was mainly conducted in a
single new direction combining theoretical studies of primordial black holes, dark matter and induced
gravitational waves. The conducted research over the reported year was based on our earlier research
achievements over the last five years in the theoretical model building of cosmological inflation based

on supergravity theory.

1)

The main purpose of our research is a better understanding of cosmological inflation, Dark Matter
and origin of the Large Scale Structure of the Universe, based on fundamental physics. The core of
our research is based on the idea of Primordial Black Holes as seeds of the Large Scale Structure (and
part of Dark Matter) after Starobinsky inflation in the early Universe. The key scientific problem is a
theoretical description of primordial black hole formation and induced gravitational waves sourced by
primordial fluctuations after inflation, in supergravity theory. Primordial black holes are also viewed
as a probe of supergravity theory itself, and as a cosmic window into fundamental physics beyond
the Standard Models of cosmology and elementary particles. The gravitational waves induced by
primordial black holes may be observed by advanced LIGO-Virgo-KAGRA and LISA experiments
in the future, and may be used for observational tests of primordial black holes and supergravity
itself. Our theoretical models can be used for discrimination of phenomenological models of the early

Universe cosmology, towards their ultra-violet completion in quantum gravity (superstring theory).
2)

We applied the modified supergravity approach to describe a formation of primordial black holes
after Starobinsky inflation. Our approach naturally leads to the effective two-(scalar)-field attractor-
type double inflation, whose first stage is driven by Staroninsky’ s scalaron and whose second stage
is driven by another scalar field that belongs to the same supergravity multiplet. The scalar potential
and the kinetic terms were derived, the vacua were studied, and the inflationary dynamics of those two
scalars was investigated. We numerically computed the power spectra and found the ultra-slow-roll
regime leading to a required enhancement (peak) in the scalar power spectrum. This was shown to lead
to the efficient formation of primordial black holes. We estimated the masses of primordial black holes
and found their density fraction as part of Dark Matter. Our modified supergravity models are in full
agreement with inflationary observables and predict the masses of primordial black holes in the range
between 10'6 g and 10?° g. Modified supergravity theory provides the natural top-down approach
for explaining and unifying Starobinsky inflation and the Dark Matter consisting of primordial black

holes.
3)

We also explored the gravitational waves phenomenology of a simple class of our supergravity models
that can explain and unify inflation and primordial black holes as Dark Matter. The primordial

black holes formation in our supergravity models is efficient, is compatible with all observational
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constraints, and predicts a stochastic background of gravitational waves. We computed the spectrum
of gravitational waves (presumably) induced by those primordial black holes and showed that signals
of those gravitational waves can be detected within the sensitivity curves of the future space-based
gravitational interferometers such as LISA, DECIGO, TAIJI and TianQin projects, thus demonstrating
the potentially high predictive power of supergravity in physics of gravitational waves, and their

compatibility.

2. THZTERE

1) WX
Y. Aldabergenov, A. Addazi, S.V. Ketov, Primordial black holes from modified supergravity, Eur.
Phys. J. C 80 (2020), No. 10, 30 pages (%)

Y.Aldabergenov, A. Addazi, S.V. Ketov, Testing primordial black holes as dark matter in supergravity
from gravitational waves, Phys. Lett. B 814 (2021), 136069, 6 pages (FZ%%)
2) ERa=E

@® S .V. Ketov, Inflation, Primordial Black Holes, and Induced Gravitational Waves from Modified
Supergravity, 1st Electronic Conference on Universe (online), 2021 4 2 A, invited talk; in the electronic

proceedings, https://sciforum.net/paper/view/conference/9268.
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EF#/\ ROVYIRHEE

1. HAFEEDEIE

AWFRETIE, N Fa Y 2RI, BRROIDS 50 1D BRWHAIER) Ofi b iR
DWTHIZEZ LT3, BOHEER ORI TH 2 BT HE, KAV F —FETH 7 —DH
CiADPRE, EARBHEDZ +—27 « 7 —F 3B N3, 300 U LN Ku vy RnE2ELH
HERLTOWS, HRDONF e YT, HRPOERER»S5Z L OF LT — 2 tiaxh, 7
KDHHIIR 7 + — ZBANZ X 2 HRDBWHE L, SV F 7+ —ronRarnTihy, fiahiEsito
TN Ea VIRENTEET Za[REEDEACHER I N TWS., — 5T, HER D >TWwWa AR YD S
5, WOWHBEIERICH UL TRERN T I K ABOEBREDOAKRON, =%V Fv /e fior
IR INZIZE AL DR TFIX, 2 F e REAOFRBICN U TARRERLRRETH S, Zo s
ETH LI LIEBREIN TV A, BEDF o > OS2 BIES 2 12038EL, I8 C B 2209 72 )
HEZEBL TR UEEEZHET 2 D RAIRTHS. AFRETIEZF YV F v 7R e v ZEGL
WFEOILIFIRAE Y UCTIE R, Z OISO %E U ClWEEAEH O IHEEINE )72 A3 5.

sZFA—2FBNu,d7 +— 27 E W\, b7+ — 27 DHFBOEREEF->TED, s 7 +— 228\ Fnr
NIMFFOHEN 21T/ LT 5. SEETIEHHRFEL HOIEEFEER N Fa VIR 2 RRIVICEE
TRHRDEIC L 5T, s 74— 2B BFUNV AU PHFCELUKERERE D - /2. ZOFE, 2k
LY INY X OEANBEE, BHEREOEE L AEIEICE T 2MOAME, Ay - %07 4, Fil
DI EDFEER S PVE SNz, Tz 321) T Particle Data Group @V R M Zi& A(1380) 5 Q(2012)
REDHN TR EINE e, ZLOFEHEZEDTVWS. 2D X5 RISEFOHERICH
I, RAMLYINYFUDHMR 3 7 —7IREERBZA XY F v 7 RNEEE Z RO R REED
HmamTEFL LTV S, ZOBRZ £ D MitamL e LT, QCD OXI#E & BELI R & HIRIRE D
i, BXUONFrYOZXYF v 7 RNHMEOFGR S L7z, RIS, ALY IRV F U ORE
ERTFTHEMHE, DFED e VEELHOHISIRE L L COMWEICERZ YT, HimREE % M
L7z, WL Do) 4 4 A(1405), A(1670), Z(1620), =(1690), (2012) 2D\ THER &
DOHIRZE F & DT,

IXVF v IR MBI OVTOMHEEFEANA P U YHICBWTEERDBDTHS. "FrYOT
XVF v IREICIE Y+ — 7 DIERIRER YV F 7 + — ZIRE, "R o TIRERERHEEZS
NTV3. A, ZFYForsnRarBnRarygTRER L 22500 EERE LT, BELRD
KoNFrrOBEEN X Z2PVETE 2 595R BRI oo = R{2X/(14+ X) + O(Ryyp/R)} ITIEH L. Z
ZT, ao BHELE, RIZEHAREDEE, Ry, ZMHAFHOMMREIZ S, -1 TH5. F9HREHEFRAE
AR A LESE, BEEX E3NAFe T REOEALBINTE, 22 LITEWEEN N
VAT IREEE L BHERPAREL RS, e, N o YRR ORAETEIR Ry, KXo THREAD SN
20T, LOL Y IR Ry, — 0 ICBWTHEAHIZ0ICRZ EEZH5NE. L, 89 X —X% fine
tuning L7z v L ¥ PMRICEWT, F9RMEAGRK (1) 238D 270D H 5 Z e 3bh o7z, filk
LT, AN RGOMERO AL IR TG, 22T, FrxldEu L v IR TS 555
BRI D LD XD, Riyp ZHERT DM TRAEHZ Riyp = max{Rint, Resi }, Reg = max{|rel,...}
YIBIET 3. 22T, Rin lE35E T Ryp CERINTOWRMAEHOMBREX R r—, r 3B ¥
VTHB. Fz, Reg FEML Y YEMICHNLIHELE ag LADRE A —1 D55, —HRKZVDHD
ELUTEREIND. BEAEHPBIE L 55 ER R % BRI BRI Y T, 2022 L 7.
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2. HAFERME

1) X

P.A. Zyla, et al., (Particle Data Group): ”"Review of Particle Physics”, Prog. Theor. Exp. Phys.,
2020 (2020) 083C01

SRR I " IR DG TRBO U 2 N Fr oo FIREE”, HAYE ARG, 75 (2020) 478
2) FXEE

@ HrEMEIEIRE (& T2 7 R X —TinABWEOMER#E A7 —)L 2021 £ 3 A 22~24 H (v
74 )

S A~ Fa v HIREOWH (ERFEE)

KINKHB, Fepl¥ilfE: Weak-binding relation in the zero range limit

@ HAVHYS #H7 6[EFEXKER 2016 F3H 12~15H (X714 )
WINKHL, SR a1 >y DR ToFEERROS R

@ it T L —N—FETCEESZ 7 +— 27 - NF0 YZEZRDOSN L #EE 2020 4 11 A 4~5 H (FEiLk
RPN Y X — AT V)

TR A(1405) as a hadronic molecule (FAf#af1E)
@ 53100 - 4[H7 52X —REEEIBHTTER 202045 H 1828 H (X 54 )
It

BETHE: Size and structure of near-threshold states ({AfFaH1E)

EFR Ak

@ THEIA-REIMEI Webseminar 2021 4 3 H 17 H (Online)

Tetsuo Hyodo: A(1405) and the antikaon-nucleon potential (Invited Talk)

@ YITP international workshop on Hadron in Nucleus 2021 4 3 A 8-10 H (YITP/Online)
Tomona Kinugawa, Tetsuo Hyodo: Weak-binding relation in the zero range limit

@ “Fundamental physics at the strangeness frontier at DAFNE” Workshop 2021 4 2 H 25-26 H
(INFN-LNF, Italy/Online)

Tetsuo Hyodo: A(1405) and the antikaon-nucleon potential (Invited Talk)

@ Workshop on “Physics of heavy-quark and exotic hadrons 2021”7 2021 4£ 2 H 15-17 H (J-PARC,
Tokai/Online)

Tetsuo Hyodo: QCD and the strange hadron spectrum (Invited Talk)

@ International school for Strangeness Nuclear Physics (SNP School 2020), 2020 4 12 A 2-5 H (J-
PARC, Tokai/Online)
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Tomona Kinugawa, Tetsuo Hyodo: Weak-binding relation in the zero range limit
@ 2020 KPS Fall meeting, 2020 £ 11 A 5 H (Online)

Tetsuo Hyodo: A(1405) as a hadronic molecule (Invited Talk)
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FHIERMARE
1. FREBOBE

FHERMAE X, HXERIED 2 L5 hET L —REHR, R - SRPFH 0K L Ellk, B
CBHE S 2T 77 X~ OEBYHEEREEZ T —~< 2 LT, MARREPHR 2 NRICHEHRIIITSE 2 1
HDTW5. 2020 FEEOFEEBRIZRAEZ Yy 7 24, RERE2H4TH 3.

1) BIRLF—KAEHRC REOESL

AR AGN ICKLZFEAAIATDIEEEMER 2 DIRFH a7 DA X DBHR NI FHER I D b
WIZH 0L TRENDHED TH-oTELT, MS2OMEAJHIZLD X LF -2t hTnd b
DEEZLNTWVWS., —FKAHIMBIRIEERF I OICTHE T 2 E8RE (AGN) TH 525, B
HRAWEEIWL T ANF =R ET A =X 00> T, —7, LETX D RFEA R ICELRD
HUZ, WENLUTAGN PER LTz A VX =2 a7 DHRIEASIZFTERL, WA THZa7
DIERD B b a 7 IR X B AR R S T vz

L L 2016 FFO U AEOBIHNC X 2, D bbby ZEIRFIFNCOWTIZa 7 DH A
DEFUEEIID T D KEL L, EENCRER I A NLF —2ERTERvwinwZ eI Ttn3.
ZZTAMETIEAZREETHS L WHIREELETIZ, O ATERAINEEDERBITFETS %R
2 7HD AGN OIRZFE NI OWTEIES 2 2L — 3 Y TNz BRI AGN IRt 2L, 8]
FHDPRET 2BETHEETZ2DDEEZ. ZOFEOKER, AGN 2SERINTAN—ZA T 525D
Motz KEk7 OHIRNE AGN DOiEENIIS L, LA a 7 DA D & RRICED » TRARERZ Y Tay
PUEERRREZ RO, Lo UREHSHIDELIIC X 2 IEVE o LB 2 DT, XKEITHANIHES AGN A
DA ATRABEDIEML, AN AGN 1FAN—X T 5. 2D X AGN 225 KRED T ILEX =D HH X
NBD, BLIRDTFEST 27202 7 BIKFEANAZLIED S Z e P TE, MR AL EXRER T I2a
TIIHOEEFIREBICER 2. 20 AGN MEUIBESHAH L EFHNCH D & 5 HEITIN DT fine-tuning
WERE Y LAV, b LIZDOETADIELITIUL, 2021 FEFTS BP0 XRISM 212k D, 1JETANT
DI 2 712~ 7 2 PERPIH © FIFREOSLIRA B2 TH A 5.

R EKIEIR, BEER, HOVRZESILFEHRODFENDREDOHER K x ¥ — (~ MeV) FH
PRI D FEZIDBHEL, D FEPTEZTVWEE - REEHRICHWEEL 52 52—/, FHRM®EH
FROWIARE Z KL L TWa. L LA Y <R, MERCToOEEBITER WD, ZO5meA
R IABEL Dho TRV, Z 2T XM HERRIERE WO EFTFEH ATV A8 L WEBHIFR
BIRIC KL 2 ADOBHEROBIA, o123 T Y ~HOBHZHAGDLE S LT, B~EZXLF—D
FHMDO D TFENDRBBIELTHFANRND Z N TE L 2R, BERMIIBIRILETEXZ AT
BEIAINF—DFEHMBE DL LWHTERRETX 202 HED D, D TFEDHHETER, BHER,
HYMTED XS ICHlEN 222 FRLE. hs 3 DOBRIREENIEY 2 FHRO LI LF—IC
BOHDHD, 207D 30DBHEDZER NN, TN F—Z L OFHMDORBES VDB ODS. 77
FEDRBEIZIE THEHEY ) Tree streaming | D2 0D —2A%2FE 2 /2. ZHEIFHBEOREZWIT 5
DFEFORGDOO O ENRFHMORBIIIFVEIRENZ D, D FEROHES AR FIZ X DGO W
LEWBET 20, EELD0MRPEEDLILSDILOLRBRVHILTHS. ETAHHEOME, HLFE @
X IR X ERER D S W FEFEAEET, Mfree streaming B D & 234 ¥ v HERE N EH WL
DTFEDOHLITHEIINEIRZTH L ZehbhroTz. ZOREZ PSRN, BHEER, bY <o
BN D 2 3 DDEHT EEREMLO D FEOBIHI L I L7223, BHlOREES H D, BlRATIE A
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B 2> Tfree streaming B | 22X BNXTE R o7z, FERIVICIE XRISM #HE2H-oTXAlT 22 &
ZHIET.

2) BIRILF—FAOERHE

ALMA (Z& 282800 > Y HEE PSR B1259-63/LS 2883 DEIAI PSR B1259-63/LS 2883 1
PN =D RKEBEOREFELZ NS 2EET, Y ~<BElEsT 5. By <ffidoovy—58 8 b
TREREORAMBEHEEFHT 2 Z e TR EN2EEZONTVS. FAIX 2017 HFI, FUD
ALMA BHFERFICELD I VE/ 7 IV EHTIOEEZYD THRE L. BRI LS —
WEEREAUEIBER T, ALMA N K3 (A =3 mm) OBGFHI VY — BRAMBOMHEERHICE 2>~
zua b Vg, NY R 7 (A=0.9 mm) OBENIERE ML S ORET & ERIRT & 7.

ALEEIE 2019 FED ALMA OB T — X Z T L7z, 2 OBHIRICIE vy — 3R 2 SfhRicE D,
BREAMBEHEERHZILTORVWEEZONS. ZOBBITH AV F 3, 7O THRE 2K L7275,
HIEI DT RS AHE OB LR 2 L BE L o Tz, EKEFEETOMOBERER L LR Lz 25, N
R 3 DBENI A — DoV AT EEZ D EHIATE S Z e b otz. T/, ZOZ Ly —2
EREMBOMAEERICE 2 Y70 be Y EEHE ZOBHIFRCE OB RoTWZ 8BRS, NV
R 7 OBUTRE DK N IX BB PR OMINC X 2 [REMEDH 5. Ly — BREMBOMEBEERICED 2
JE P S X A 2 ATREME X BRERIVICIER S LT\ 3 A3, S RIOBENIHEEH OFED 2L 72 o> TW»
2133 OEERMNITITbNzDT, BEEMEI VY — e BRI/ -TREER D 2. ZoaE
72 2EFROZENE, #HEOTEEMEL LY —OEEAERZ L ICER2HE2S LKW, £ X—
DIZOWTHIBRM LD, ML EZTFELRNI b ot. ZO-0 X ETHIIX AT\ 35E
B2 OYERME, ABRICEHERTE o,

3) SRIAIEI D

AR OFOIRAIORAR  BFE, MOz OHRRIOFIRZE, fMiEEREE 2 2 FTEERIERY
b LT eEZLNTWVWAS. 3 9IDIRMH & ZDHMRFIZOWT, BEHL ¥ XRROBHIRE
Rz EHWT, ZRZNDEREBMATEMI L. MHARY, SRR & H0RE OB oo fio B4
ZRD, TADTIal—YayEHOEMERREHR L. ZOMRZHWT, X=X —<iR
P OYHERR B 2R ZZEE L 7.

2. TAZEEE
1) X

Y. Fujita, K. K. Nobukawa, H. Sano: ”Intrusion MeV-TeV of Cosmic-Rays into Molecular Clouds
Studied by Ionization,the Neutral Iron Line, and Gamma-Rays”, Astrophys. J. , 908 (2021) 136

Y. Fujita, H. Nagai, T. Akahori, A. Kawachi, A. T. Okazaki: "ALMA Observations of PSR B1259-
63/LS 2883 in an Inactive Period: Variable Circumstellar Disk?”, Publ. Astron. Soc. Jpn, 72 (2020)
L9

Y. Fujita, R. Cen, I. Zhuravleva: ”Non-steady heating of cool cores of galaxy clusters by ubiquitous
turbulence and AGN”, Mon. Notices Royal Astron. Soc., 494 (2020) 5507-5519

T. Okabe, M. Oguri, S. Peirani, Y. Suto, Y. Dubois, C. Pichon, T. Kitayama, S. Sasaki, T. Nishimichi:
”Shapes and alignments of dark matter haloes and their brightest cluster galaxies in 39 strong lensing
clusters”, Mon. Notices Royal Astron. Soc., 496 (2020) 2591-2604
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2) %Knﬁﬁ
@ K 1L ¥ —FHHR Workshop 2021 2021 %3 H 24~25H (> 74 >)

BRI, (BINASET, (EEPoRME @ BRER, HIESREERR, 7> <% o RO
B Gaframis)

@ HARK AR 2021 FHERER 2021 F2H 16~19H (F> 574 >)
BRI, (BINAE T, R | BRER, ISR, & > <~ iz fif o 72 FHiRO
RH © XRISM 12 X 2 88 25%#, R OB GEfF#HE)

@ 5 33 MBS VRO 4 20204E 12 A 23~25 H (¥ 54 >)
REME, (BINAET, AR BEER, PSR, &>~z o TR0
@ 5T L X —FEHYE AR 2020 2020 4F 12 A 14~17H (¥ 54 V)
RREAR, (BIIAET, EERE | ERER, ISR, & >~ iz i o 72 FHiRO
@ HAKIER 2020 FAFFER 20209 H8~10H (X F4 ¥)

FTEADIRIE D

TENDIRE DR

TEADIRE DR

TENDRZEDHENA

FEEAR, JKHTE, AR AR, JRIPREF, RIRECS: ALMA 12 X 20 4 > < fEE PSR B1259-63/LS

2883 DEIHI

IRk

@ Connecting high-energy astroparticle physics for origins of cosmic rays and future perspective 2020

FI12HTT10H (Fvro4>)

Y. Fujita, K. K. Nobukawa, H. Sano: Intrusion of Cosmic-Rays into Molecular Clouds Studied by

Tonization, the Neutral Iron Line, and Gamma-Rays
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AR AIEIA R E
1. FREBOBE

1) FEABERRD b > RILZHROF HHER L ERRESHKIE

JERTRED R b ¥ A VENR DGR T O KL, EENCIBE T 2 @b 5 F 50K 2 WEEN
EEHET2Z22CH 3. ZHETOMGEL S, EETR (2 ICHREBRET L) KBTI, #
RZEMOHTT Julia EEDVFEHIM T O S - R ICHFET2MEZEA, 61, FARI HMUNERL
TEZRRADHT Julia BB % L GEMT 2 Z e PHL2ICR->TWS., ZhsDFEFERRIC, IFE, Fi
PRRE L IBELEBRICH LT, ZOEBLRESHEELRD, Pl o s — 2% 53 2 8EHt 2
ZOFEOT EIATVWS. SEEIE, T TIRHERAOERLESHRERLZHE T 28— FEHW
52 XD, PYAINRICFEGOREERLESHRIKDORE LR 7. Fdill T m oy — &% 5
TAERYLELL, ZOWLEIZIH - ZEH OB NS WRED D 223, HLEOIIHANMED b DOEHD K
XX O/PNZIVHEN NS WER B Z 5 2 2HARD 5 Z EBHOPIZR 7203, 51T, ZHR5HDH)]
HIIEBRREZSHAEDIR > THFAICEIICHELT 2 b1 Tidk, —H, EREMOFEOEREZRHEL
7205, EHIHEET 2R3 |OVERT IR brolz. ZDZ X, HEEMHEBO NI ZAH b 2%
BRI TV A ABEM 2 RIB T 2 6 DT, SHBOX SR AN EENS.

2) AAIEDRICBEIT B YR TF—ILOSHEESE

RPIEAFEF IR Y ANV EROEEEADBAONS. GEIC X > TIEBHI D SN KRR T
r3HD, BERNBZRIED[HEND2 L 2ATHHBH, —HT, ZOEREEKOEFRIIAL 5 7% FfE
BREINTVWEDITIERY. 22T, AESRICOTHPREBEDA - ZEAETRD N Y 2L T —
N EEREHEZEITT 22X DN MR LERIIATRES RIS Ty 288 %
MZ7=8 0T, HIMAHZEMNCIE, JEREEBEICX 2, WhO 3 EEBENIZL ALTHAR WD,
WHW % Resonance-assisted tunneling(RAT) B2 PEFR L 3EICR > TW0W 2. ZRUCHEDLT, b
> VT = IZIIBEEAR DREIE DR & ISR & WCHIFR L, AR D b ¥ 3T — 3B E 2 v,
kAN BEB TR TSR RET 2 e hbhrotz. Y2 7HEAZERICLEZHOEENER OT
BIzk2db0rBbh s, ZOIEERMOBALZHIEIICDDDOH 5.

3) O—LYVYARICBIFBHSAERENIO—H1F+I VR

WIEHIREIZ B 2 WAED T 7 22 588, (EDRIREZSEEZ(LTHENZET 2. 17 AHRD
RO SHEHEROE RIITERHRAE BT 20 TFOAR =R A4 F IV ANH 5. 2T, —
koo —L Y HZAOEIERFHMTARL ZICED, FIAWRTRAO XA FITZADI L, &
DERUEZEIEE TR BODRELAA, UTOMEEGE2. (a) 7 — IR L o TH T DAL
ERTPEYZFEMICAOSNE T =3 —(HETHHEHEMETH 2. (b) HEHRIBELBEEZ X2
AL a AL TIE, 20—k —L > H 2280 T HRIERBEEOIERDS 1127k,
RN T ZADIRZF N BT 5 Z i3 wg, EEEESERREERN S 3T — ke -1 Y AR
WBWTIIED 1 & D /NI WHRIEBBIBD BN, Z2HT 7 ADIRZEFHWEHEAETHS. (o)
bW 3 fragile WIKICH SN E. REZ(L, HEZIIHT 2KMEDEEIX, Vogel- Fulcher AIC X 5T
T 5N 2 ZeAHISENTWED, —kn—L r Y HRZBWTSH, BErEE)§ 2 220Xt E
KELITBZLITkD, BEHERYE LT Vogel-Fulcher RIHN 2 Z e #F R L. %72, NW¥ERMH
WZHEO K 2 0 BARINRN B EH L7

47



4) BUWAF RRICEHT S escape rate

— MR AR E RO D A R B IR T RONAZZ RN A B D 2 B BB OB R 2 &, LS
AP X D ZORHRIIFHOOHEBOKE XHAI L7z dDICR 5. 24U LT, E, ROEW
FIAEDTFED Z OB RICERLRMIEE 5 2 % Z L MMl H72 toy model Z W T RE N2, 22T
X, X0~V AARRICBOTHRBEOMEE DB, toy model 120 L CEH X A zFiHERICHT
BNRHLT 2 M 21T o 72, HWRE, F—F X LoBFRA GEFR, 7— /L FOMER) 12
BEIZINZ 723 DT, EBEFREIAE  RWHEIPHT—RNEMEREK D LR TH 508, &b — KR
TORHEDRRIZ, toy model IZX L THFEZIC L > TEHINZDDEBIET ARENDH S Z &N
b, T, BEXINEAROD LTI, ROBOEBNESRERCHEEREEErEZTWS L
LI o7z, EHIT, RICT VR LBREBEDGND - 7258 HERIIONT 2EE H1To 72

5) FRMAEF RO/ I —OEFHEFIGICAEITT

CNEFTETRTHANLGNTELHATRE TR I —12O0WT, ZOHMIMEYZHERL TW5.
FahETRe 2 -2 iX, EFREBCH2ETRIVWEI A I VL TRIIDD D L IR 2 ER
RREICBITT 222 TH 2. EE, HatBFrn )/ I—0EEFIEZ L RnE R, ZoBFEN%
EHRe U THEORMENNHEOMHADINRSE SNz, —/HT, HiakETF+rn/ I —0ZIFH
fi /P HIAIGZEFE R0, 2ok, MENEHaLRTFre / I -0 I Zim T 5 2 L 23]
REDEDT OB TH o 7. T F T, HHNGEBIRENIC O WTEEREIO 7 > kv /2 I —2F(E
T3 e HEUERT D SR E N T Wz, AERIX, ZOBSRZ RN L. S8R WS Rk
WD, HHRO7 AR I —%2BFRTOT7 AR/ I— LTHLB I EDAREL o T,
T/, WMBAEROMSEL BEL TS T, MEMRFETH 2 HHEAMRELOOD ZD 7 VK
0/ I =R IEEPHL2ICR T, ZOMELS, FiAahETRe ) I —0H LWHInES
iEsha, Zhi, BEFHEToOllEELs DO TH HEKREN. —7F, ZO#Eim CIEFRR R R % )
5 Z L DEINHNCS TEETH o 7. IFEREIMARTORZRT Z L IFEERFEL LTRaINT
W3,

2. MR
1) X

Naoaki Shimada and Akira Shudo: Numerical verification of the exact WKB formula for the general-
ized Landau-Zener-Stueckelberg problem, Phys. Rev. A, 12 (2020) 022213 (25 pages).

Yutaka Okabe and Akira Shudo: A Mathematical Model of Epidemics—A Tutorial for Students,
Mathematics, 8 (2020) 1174 (16 pages).

Atushi Tanaka, Takaaki Nakamura and Taksu Cheon: Generating a nonequilibrium stationary state
from a ground-state condensate through an almost adiabatic cycle, Phys. Rev. A, 102 (2020) 013308.

2) FREE

@ HAYIEY S ERR 20209 A8 H-11 H (v o4 VB

G, S H T AERIRRC B 2 A0 —K A4 F I 7 RO NHERNT Ta—F
@ HARYHEER 57 6 [BHERKR 202143 A 12 H-15 H (> 7 4 “BfE)

48



SEHE 2N, EEE  JERED RO b v VRIR 0N R Y HELESHE I
FRIEEE, EEE . T AERIRIRIC BT 3 A0 —& 4 F I 7 A0SR0 7 Tu—F 11

HAER, SHERH  AXBEARTOMBAY 4 7112 X B1EHSHE

EANWTFER

@ Mathematical Science of Complex Systems: Physics, Chemistry, Biology, Information and Chaos,
March 27-28, 2021 (Nara Women’s Univ.) (4> 74 BAfiE)

Akira Shudo: Existence of infinitely many stability islands in a piecewise linear map (invited)
@ KEK #E#fan* v 4 2021 3 429 H-31 H (> 74 “HifE)

B JERTREA RO b RV e R (OREEE)

HEL LA EAFIZRAEIAFETRO b 2R TEEERE) (2020) 5 S 54-59.

RIEE &, EEE . BEERoBOEE TV TEEERED (2020) 10 A5 74-81.

49



S RMmERIERAIE

1. WREESIOBE
1) FHEMHODFEZZHW 2L T 1 > H—F1EK Solver DR

NIV =T UHBIHEFIEEBEIHEZ S ORI LT, 202 a7 4 YA —TEREZNRINTHEL F
FafFE L. JHEEIHOMHERIT S U  BRUERICHT 2 R/IER L, 881 X 2 @R e EE
TANNF —DREEEMAE I D FHILZ. BAHREIFORT ¥ v L2 BHEEIHE LRI LT
AFEZHEHT 22T, ZoRAMEREIDT. 7]

2) FBERET I ZBAWCRE VIREOIBRG

Li & Wang OFBEAERET ML 2 A IRBOAERIETIE, NREBRD2RDNINES =7 UBERIT
HIUR, RBELICBWTZEDT—X 2B LEW., ZOFEERIRL, AVY VIREEOHRERGEE R L
7z, HBWAFOLBEDGIE T A XDNZIWAE VKR AT LT, D RKRERETFIAXDALE Y
WREBEZAERTELZ 05, FBITHRICHNR, XD RERIETFV A ZDRE VIREBEZMRNTERT %
Ze AR o [#R]

3) 1PV REVROEMEZBBNICEITEIANT — 2D L WEfRE

APV TRV ROMEBBEHER =2 —F 0%y VT — 27 OERH - TS 288, A7 —&2 L
THETAAY VEHEBZRERDISICI AL Yy=1 7L e XL TIC, 1 AV U 2AREAR
COARDODRKZIDETRITS LT, BRZ2V A XDAVVEHEFRIURZXOEBIIRT I %
BREL, KD, BR324 XA VESIZFRICAT L=y M lOD=2—F L%y bV =TT
fRircx, FrERMEOERIELIRKNS Z e ZRLTz. [#F]

4) AREEICHITZAECVEHEREERNH S Bose RFRIED R 1 7R—ILIRED Landau iHEHR

AR, I VEELEREE WS Z ik, MERETREICBW TR Y YHLUEHEER (SOC) %
DRDOIEBICEII L7z, SOC % & DIHIEFROEBRIIBEZ VD, —HFBWIHNTH 5 X4 R—IVIREID
XA F I A% BoEBRIETHEINOOH %, Landau BEIZEHHE GBRIRE) OEMIREIHIEE
Ttk DIEEEN LIRE T 2HRTH 5753, Bose JH FRMHEIREID X A R—I L IRENC BT 2 fdIREE
Landau JHEZE D ERIZOWT SOC OFIRICOWTHL T L. [FRM)

5) 707« NILBROBEBEICKHT 2N TEZ H OEBIADEN

ZRTUHE T BICER S N MR A 7 7 ) 7 4 VIR THBBEEOERE I O W TR T WD
5. IEFHIETF D Cy NFMEZ FD5E @ Fujimoto-Otsuka 12 & 5 T 2 = A& T D Cg, XITFREIZILR
L7056 DB OO R 2B N, IFFIC RSO T CHBEBEE D I =< 17 RK
(B AR L O LEE s & @A D) ERIEB X PEY 2 7 —RIX XD ODORIAM L ED RN &
Zhmm L7z, THRIEARFOGEDO=20RKNB 2z B EEA L B2 - TED, Cy IZHAR Cg, MFF
MEDER T 250N E, EARTFOEEICHFINTVLEE T X ZBPIFELRVI EBHL M
otz FonizEER D% Y EDOMGE % B4 72 =A% T o BRI 2 KEEEBIERTE 2 v
TiTo 7. ZOHR, RRXPHEERRKOBIET — &% 2 RDOAfEEOFRIKSTERBET 74 v ML
TWBZ DAL o7, BT 25X 2RI TH 5. [KIR, BAH X (BRREX)]

50



2. BZEEE

1) X

Masafumi Fujimoto and Hiromi Otsuka: “Asymptotic correlation functions in the Q-state Potts
model: A universal form for point group C4v” | Phys. Rev. E 102, 032141 (2020).

Y. Tomita, K. Shiina, Y.Okabe, and H. K. Lee: “Machine learning study using improved correlation
configuration and application to quantum Monte Carlo simulation simulation” , Phys. Rev. E 102,
021302(R) (2020).

2) MFE

bz (BHER) - T FE=2V bR BRI FRILHAR (202049 A)

3) FRER

@ [ ARYIHIE S 2020 FEKERR, 20199 HS H-11 H F > 7 4 B

MEZ 2K, Lee Hwee Kuan, #5hZ: Flow-based model 1 & 2 5 #L 2 ¥ R Dt
REAHES, RIFREE: = - ORI TR v YERNZH T % Inversion BRI

@ L AYFR2ES: 4 76 MR AR 2021 E3 H 12 H-15 H A > 5 4 “BifiE

P, & H—B, ZEHEL TMEET Y Ial—varyT—XEHL LR EIC X % Bose
JF T SRR TED D i FEHEE

HE# 2K, Lee Hwee Kuan, #5502 : Flow-based model %\ 7z 2 ¥ 2 IKHE o i i 5

WA RS, o2 L B E I K % 2 Tl R ¥ 2 RSB R O BUEMNT ENFIE S

O@ISSP V—2 > a vy 7 TYHRECBI 27— AREOSGERK) 2021 £ 2 H 22 H, 24H A 74
> BlfE

PR L, ER—B, ZEMES, RHEET: YIar—vary7T—XzHhi UL EIC X % Bose
JE SRR TREN D e A E

51



SHAERE E RISt =

1. SR DEIE

TRAHBE B TR = T, BT AL o2& T2 HIRES, ERSEILEY, 7 TtEEY, 7
7 F 7 4 KMEEWZ D WH W % #HBEE R E OB EE ISR T 2 BEmVIR 2T TW0 5.
INODRTIFEFED 7 —a Y FROOZEPIFFITE L, ROV REEGZIE 2 - BEERIE A
B I8 50, AWRETIE, HORTRIVTFIESRHEYENFEZIME L TR Z{ToTWw5a. 2020
FEEOWREMMIL, FEHHE 24, BEFELHR 14, FEBR 14, K¥EGESH, 2XHE3SHT
Hotz. DUFIE, 2020 FEEI/To 2 ERAFROMETH 5.

1) EOMARFICHTS MU TILQ EBEFHE

MmEGHIT 2 2L Dga, SEIELRHEFEIBENS. ZASDHIERZH-> TVW2 DI, A
T 3ET, BT, dbLABZNODEEERTH o720 T 5. HEHDETIZEAMNITER & AN
MTrE—X>F (REY) OBHBEL2FZRZVS, BERESRPCIEEAGHE, L —cEZmrE
HEZDHD., 0ok, WEHEOMEZ?RO 2HEERERE LTEFITOE DML R INTE . A
T, HOV AT EICBT 3 Iy AlFRREICOWT, R Th oM LS5 MY 7
QB EF 72 maiFEAMEEAEH 2 @Ik 5> 2 & TIRWHEIPCHEB T 5 2 & ZHERIVITR L 2.
AL TN SN 72O EE R DO PrRWE LTIE, PrMgNiy R EBROP->TW5S. EZ
<~ —AZHHEOKFICOWTOHGRNHRIIFLAE > 72132 D TH D, FEBRIRAEIC L o TIEARR
AR DI Z e SIS I > T3, ARIFFRIC & 2 AN R EmE RS LTRSS 2 2 2 T,
SR DOFEFRIIIFNC X D UM R OFEDH S X b Z e BifF L 5.

3
= (2m,2m,0) =(0,0,217)

1: (a) B2 g 2B 2 LHMHEEH & 2 OEAREOHE. (b) FOAKT ETO MY 7L Q MRFFEF DA

2) 2F Vv URILABRREE 7 D)L IS RIEREORICEN S EFERR

7 & Ty D3IARDILEE TN FEIRKT 2 THENY 7 > X =Y VT AR EUERE D AARHEIC X -
TETL, 25 % U LERRIREE L 7 2 L IIEIRIREBEOM O & FEESF RO I OWTESRE L. 22
TEZBET/MI, RfE fETH, EETFH, BEEEIOMKEINED, 2055, FHE f ETFHI,
J—u HEMERE, Ry - PUEMEESHE, GRS RT7T vy VEP SRS, (EEEFIHIE, Ty & Iy
D3IRDILEEFANY RDLED, NV FREOYDZZ XV BT 5. F(E fBFREETO
B, FURHEZ S SHERTOAEL S L, BROBIIET, & Ty THELWERE L.
Jifl f EF8n =2 D Pr3t £ > DS, RFEERREE T, —HHE, Iy “HH, s “HHD 3
HTHED, HYUYRKEXDREEFLDREMREZEZ 5L %, 'y ZHEOHEEICBWT, 0.5log2 D%
By et —TREo N5, WUMETHHEEHROIEEED 2 7 v > VARSI S, —7,
I DEEL Y Z O Tldis MG —EIEIREED, s O L Z 0 ClnE—HEIEREN L, Zhb

52



BB T2V IWRIRETH 2. FF, MG TXA—XEEZ 52212k, I OfsG—HERK
REr 5 Ts DI —BEIERIEICHRIREER 2L X B 2 L %, RAMETIL AR TWS X512, 2Ok
M2 0.5log2 DRE LY ha ¥ —TRMOT LN 2B TFEFREALENS Z L BHER L. K2, T's D
W6 Ty OIS, 250 Ty O, S T OFEBUCRAREKIKEEZZ(LEE 5 L, WThoBEs
b, 6=(5+1)/2L LT, logp LWIERHTY bot—%2bO0RTEHFEANENSE 22 RH L.
FEREDRERIE, FRBRIX—ZZEEL TREBROKREI 2L -2 XdbBoh. 2515, n=3
D NI 4 A > DEE, g ZHIHO RFTEREEIREOFEBICHN 2K 2 F v ¥ R IVIEHIRE DT
Td, logp DERFY bub—%2doREERH L. DEhoZed s, 2F v U LiifEIkEL 7 =
VI RAIREEDRIC, loggp DERE LY bu b —TREOT LN EFHERAPENL EEZ N5,
3) BiS; REBRBEEEICH T3 —EMEENHR

BiSs RENBIEEAEDRE D—>TdH % LaOBiSy 1%, BiSy (@ ¥ LaO 71 v 7 EHMZ HIZHEA
HR->TTERLYENRTH LD, O FICEIET S Z L TBIiS, BICETH F—73N, BIENREH
T5. ZOKDRERMEEX, SOBEEEEEE T. R A I TV 2 BB EERSPHREE
BRICHBICE ORI TH D, BiS, REBINBEEARDO X 5742 T, O _LFICEBRDEE /2T % 23,
BiS, RERNBEEERDBRERIEEIC OV TR ELZRRIRHINTES T, AL T L
7 %/ VOB TERS VTV S,

Z DOZRDOBIEEEMEMRIFD RO LT, BiSy HANOUENFMEZ S X 5 R— 8T D T, icxt3
ZMREEE L. 2T, EHCXoTBID6p, & 6p, MEDHHEMMR I 2 EZ, AL VIS
XHEDIGEIX 2 XTT 2 ENAN— FEFNVICESNWT, 71/ VOSBRI TV - 774 ) v
WX A5 HBERZER L2 20EE T LICESONWT, BREX v v 7HERERENICHE, 2D
DEREICR L TEREN, MEDESNRICE S T, NOHBERER L. ZTOME, AV EL IHHED
Ba, IENEHMO AT X 28 NNIH 20D, ENHIEL 2 T. A ERT2 e 2R LA —
B, 7x/ UHEEREOGBETIE, SIHEEROENCS X503, HuESZICk>TT. B3RP T3, B2
Wi, bFrIctRIs e E2HLICL, 7 2L IME, RESE, BMHEEROZ LIz
DNWT, INOHDREREMRL /2. ARFFECHRE U7zl % FEBUC BiSy RIBINHEZEMAICHIINS 2 D
B LWE BN s, FEEEEOZIIC K B T, OEWPBIEREOZL 2 HE RN FRIC X -
THETX 20D H D, BiSe RERELEARDSHROMITICEIRT 2 Z e BHFFEh 5.

2. WAZEEEAE
1) X

T. Hotta, “Quantum Critical Point between Two-Channel Kondo and Fermi-Liquid Phases”, J. Phys.
Soc. Jpn. 89, 114706 (2020).

AOER, REH—E, BEE—E, WIS, “PrTigAly B 2 I T FAF A B OB X 2 24 v
F 277, [EEYIFE 55, 245 (2020).

H. Tsunetsugu, T. Ishitobi, and K. Hattori, “Quadrupolor Orders on the fcc Lattice”, J. Phys. Soc.
Jpn. 90, 043701 (2021).

2) FREHE
@ HAYHES 2020 RS 20209 A S H (K) — 11 H () (X > 74 Y Fifi)
YRR - 2 7 v ¥ OVIARRIRAE, S — EIEIRAR K SR E— B IR O 0 & RS R

53



Ya) 1152, JEH &R © BiSe REKBREROBREEBIRE I3 2 D H O R

@ H ARV S 85 76 [MFERKE 2021 F3 H 12 H () — 15 H (H) (> 7 1 VHifi)

AR, IRE—E © JEREME cubic JEHICEAR & 1L 2 Frar 2 M-kt

@ KA AR ARSI R [ EIRAEHAE - IR RS O Al 2RI & @) 2020
10 H 26 H (H) - 28 H (k) BIELREE N F Y = v ZEBERRA—IL + ¥ 74~

ARER—E © —RITEL )T BRSNS AR

54



BT ILE—YERRARE

1. HAFEEDEIE

BT AL —YEEBRIAETIE, HAPHAZ Y- FLTWE B 7727 M) —FEBZ2EHE T 5ET
FOLX —EZERINAEAREFROM, =2 — bV 2 IRENERS ZEHA— X FREERLR ORI EE =
B L TW3.

1) Belle 35, Belle IT 2E&

BV X — NIBEEGEAAEE CITbhTw 5, R REEEDOET - B FEZEANLES Super-KEKB
% AW E SR FEER Belle IT IS L TW5. Belle IT B, VI 2274 70y T 1 7 OEZERN
HARFEERTH D, Super-KEKB NIHER TAER I N/ KED BHBETIE L UOX 7RO E, #22
MEE) T & 5 ICERE X -k TR S Belle IT TEUIT 2. Belle IT BRI, 2018 FEHEICHIDO LY —
LEZERBIHIL, BEGIESROMREOR EZMD Bh s, T —XE2EFEMLTV5.

AIFFEETIE, Belle I BHERORTST Y KF % v FEICBWTHE 7 FET & 8 K FETFOR T
Al%E4H S5 Aerogel RICH (ARICH) Mith#i % 2N F TR L TE 7. ARICH MR, VAT
7 07 VRS AR B T ONER T AR S 3 F = L v a 7R ME S REE D oM A HAPD
THRHL, ZOMERBR (kv b3X—=2) DORNTF#ENETS, VY IZAX=I Y 7BOF 1>
7HHERTH 5. ARICH M AR OR FiAMEREE, MHIN K TFOMNBEBOREEICKEL AAINS.
ERxhlt—2o7—XZHWT, ARICHBHEO 7 74 X 23 3HTED, REEIL, St
HAPD D7 74 X b &iEdiz. Fiz, JeMHas HAPD I2N3 2>V A7 a7 L O ED
TNHRTHBIEREICHET . 202D, E—LATFT—XZ2HWEI V7085 AD7 54 X b
#, ARICH M 8R% AWM FaBIERE D M L2 K-> T 5.

BFED ARICH Mg DM & W17 LT, FKD ARICH #2880 E LI AT 7= 22 B3 b D T
W5, &<IZ, ARICH AR THWTW 2 ERITH 28 LW AR ORI D ATV 5.
ZONMHBOBRERME LT, >V a B THGE (SIPM) OME 217> TWwb. SiPM dH T i
TAHMEIERINTED, FEFEE, J-PARC OHMEFHIEFHEERRICE T 2 TSR 21T -
7o, REEZZDT—XOfENED 2. £72, SiPM OESHiAH UHEMEE (ASIC) DB¥E S IfifT
LTH#EDTWS. REEIT ASIC DERAIOFELZITV, ZOMWRERHliZ D 7=

2) T2K RE&

KRR O J-PARC TAER L KBE=2— Y ¥ —2a%, ERIEHET 295km B 75 R IER
BT DR —NR=H IA D THREHRTHRE T 2REAR=2— MV VIREIFERTH 5 T2K FEFIISML
TW3., T2KEEE, —=2a— MY 224K T2=2a— MV E—L5 4, BfLE=a— 1V 7 %2l
BT BRETEMRHE, BIU 295km ORITHED =2 — VY ) 2T 22— IFHTD3DOD
MREZLOWMDII->TEY, ARETE, 22— ) ¥ —AT4 BXORIEMRHEICE
BLUEMERIZSBIML TV, T2K EBTIE, I2—=2—FY /% 295km OFRITHICEF=2—1+Y
BT BESE 2013 FICHAL, BER, TAL0HEREAVT=2— Y D CP MFE b
T & KA FORFE) DA OEREZIT>TW\W5.

CPWMEDN E AT 27-DI121%, HEliREL L DICRHEEZD K E CHIBHL TW L BERH D,
RMAAD—DTH5=a— )/ L YEL OHBEAONEROHIEZ Hfs L, #iEREIRO 7 v 7
TL—FRRBMLTWS. 7y 7 7L — RENEMHEBO—D2L LT, lem® OV FL—KXFa—7
Z# 200 FEEAEA, —a2— MY K% 3RITTHNCHE R 2 5T L WBHIZS SuperFGD O BHFE A

55



FETIFEDHATVWS., REFEIX, SuperFGD DYWEE DA LICHWSH 6 HARDKEELEI T 7
AN—BIUK 6 HEOBHEROBEM 2N DD XF ¥ ) T L —2a vy AT LDFEEED,
BT 7o 7R T A VR TUE L.

3) FHMRI 24 AV ARREBESEYDEHR

H FICHRER T 2 FHMI 24 YO TREBIERYR 2 BT 252 ED TS, ZThETEHI I
X — RIS I K ORI RS e HF T, TR OB ZIT M2 ED TE . BRI
B X CHEEEBE NPT R > TV A REHE —RFEOFEFICAT RO HAD—D LT, ML EZ
L2 —EEH» 5 = EHOFE T OF DO OIREEDFE I I L, hETic, mEFEFEKE]
B XU 3 SHOFLOREBOFAEEZITRY, —HORFHEEZIT-oTER. T/, BHEFXETFREBX
CAEFENKERZ Y e HETETILOBEIZED TWE ., AMEEZVEERE 5] v TaTILoER 2
#He, 2H0MHARE B2, EEIC X 2EFEEARL CNERICT -2 NEEZfT>TW5. £, WEH—
JRFEDRBPNCERE L CIRFIFZBRIT 2 72D L7/ MEOB RIS OV T, @VWEREREHRDIT
THEEWLT —RNENRHRKDZ LTV 7 b2 7OREZITV, RTFOBINOEEND - 125512
GBI I T & 2 & 5 HEffE D 72

4) ATLAS =8

ATLAS FEBjZ, T —n v RIS (CERN) TITb T\ 3 @ZERI#sEsREBTH H, LHC
HEIC Ko THARE T ALY —CIEF BT EEEIE, by 7 AN TFOMEEEZFARLD, @NFE
PRGOS 2 2 - PR OER % 1T > T3, LHC JIEERI L — A FE ORE 21T\, 2027
EPSENI T 4 TOEER (HL-LHC) 2175 5HETH 5.

AFEE X, HL-LHC TOFEEBIZH WS 2 TED, ATLAS MtHEmNE CTREMEH %175 1Tk(Inner
Tracker) DFAFEIZSIM L TW5. ITkiE, >V aYy - ¥©7UH#RICE FEIEEERDED i sh i
MiEZ L TWa, EEPOREZEIZE > T, EMORRDEWICED, EXEADRIINS Z L
PRI NTWS. 2020 FELE, HADHBIUT S WIHEEIZ T 372D DEMRHEEFIBRSZ — > Dl
BiZonWT, BREREEZHAVWEY I 2L —Ya Ik o THE 21T 7.

2. HRZSEE
1) #@X

S. X. Li et al. (Belle Collab.), “Measurements of the branching fractions of Af — pn and Af — pr?
decays at Belle,” Phys. Rev. D 103, no.7, 072004 (2021)

S. Mohanty et al. (Belle Collab.), “Measurement of branching fraction and search for C'P violation in
B — ¢¢K,” Phys. Rev. D 103, no.5, 052013 (2021)

S. H. Park et al. (Belle Collab.), “Search for the dark photon in B® — A’A’, A’ — ete™, ptpu~, and
7t~ decays at Belle,” JHEP 04, 191 (2021)

K. H. Kang et al. (Belle Collab.), “Measurement of time-dependent C'P violation parameters in
BY — K5 K5 Ky decays at Belle,” Phys. Rev. D 103, no.3, 032003 (2021)

D. Sahoo et al. (Belle Collab.), “Search for lepton-number- and baryon-number-violating tau decays
at Belle,” Phys. Rev. D 102, 111101 (2020)

56



J. Yelton et al. (Belle Collab.), “Study of electromagnetic decays of orbitally excited Z. baryons,”
Phys. Rev. D 102, no.7, 071103 (2020)

Y. Li et al. (Belle Collab.), “Search for a doubly-charged DDK bound state in T(1S,2S5) inclusive
decays and via direct production in ete™ collisions at /s = 10.520, 10.580, and 10.867 GeV,” Phys.
Rev. D 102, no.11, 112001 (2020)

J. Y. Lee et al. (Belle Collab.), “Measurement of branching fractions of A} — nAznt, nX0zt,
A(1670)7+, and 75(1385)*,” Phys. Rev. D 103, no.5, 052005 (2021)

Y. Teramoto et al. (Belle Collab.), “Evidence for X (3872) — J/¢ntn~ Produced in Single-Tag
Two-Photon Interactions,” Phys. Rev. Lett. 126, no.12, 122001 (2021)

Y. Ku et al. (Belle Collab.), “Search for B decays to invisible final states (+7) at Belle,” Phys. Rev.
D 102, no.1, 012003 (2020)

S. Jia et al. (Belle Collab.), “Evidence for a vector charmoniumlike state in ee™ — DI D*,(2573)™ +
c.c.,” Phys. Rev. D 101, no.9, 091101 (2020)

F. Abudinén et al. (Belle-II Collab.), “Search for Axion-Like Particles produced in eTe™ collisions at
Belle II,” Phys. Rev. Lett. 125, no.16, 161806 (2020)

M. Yonenaga, I. Adachi, L. Burmistrov, F. Le Diberder, T. Iijima, S. Iwata, S. Kakimoto, H. Kakuno,
G. Karyan and H. Kawai, et al. “Performance evaluation of the aerogel RICH counter for the Belle 11
spectrometer using early beam collision data,” PTEP 2020, no.9, 093H01 (2020)

K. Abe et al. (T2K Collab.), “T2K measurements of muon neutrino and antineutrino disappearance
using 3.13 x 102! protons on target,” Phys. Rev. D 103, no.1, L011101 (2021)

K. Abe et al. (T2K Collab.), “Measurements of ,, and 7, + v, charged-current cross-sections without

detected pions nor protons on water and hydrocarbon at mean antineutrino energy of 0.86 GeV,”
PTEP 2021, no.4, 043C01 (2021)

K. Abe et al. (T2K Collab.), “Simultaneous measurement of the muon neutrino charged-current cross
section on oxygen and carbon without pions in the final state at T2K,” Phys. Rev. D 101, no.11,
112004 (2020)

H. Fujii, K. Hara, S. Hashimoto, K. Hayashi, H. Kakuno, H. Kodama, G. Meiki, M. Mizokami,
S. Mizokami and K. Nagamine, et al. “Investigation of the Status of Unit 2 Nuclear Reactor of the
Fukushima Daiichi by the Cosmic Muon Radiography,” PTEP 2021, no.2, 023C01 (2021)

2) FREE
@ HAYHHS & 76 MERKE 2021 E3H 12~15H (X554 )

T2K EERDOXBRRTEMEZICBIF 22 F ¥ ¥ VAR D720 OB Wiz Y 7L X A4 LEIE
BEE DR
fElF¥hE], A —, i T2K Collaboration

57



RFYIERRIARE

1. HAFEEDEIE

WELEFE & C 30 FELL L DR E 12T » THFIFFLZ 1T o T & 72 bLEHEIK - RIISCYE L ERZEE OWALE R
203 2020 4F 3 HITEMFIRE iz, slEEIFREEEATE LT RICEZEVTWS I HH D,
7 RAA B =G TOmNEICTWS. BEe LTETEINERGTREFE, -V - &

MEMHAEDLE D TEMNOBELERZEME LTED, EbICEENRERFZICIEEAEERVD
DD, JF + PFLNILTOREMNATEL Z e OEMNRI—T7 4 ¥ 7 %2170 C, HREAED SIHD
5 ZrIiliolz. —HT, HSEERFAGEILTDH 2 B EHICRT O RBIT EEMILE & 135 E 2 LRI
KAl ZHERE L DD, MIRZEOHMBAMEZMR - HIEL DT Y ZAEWMD BB S, 44 U EHEEHFLYE L
JRT « 5 TYHE2EQ KBRS 2 R ICHEE L TW3, Fiflan F v 4 LV REGHEIC L B0 F 3 v
7 DT, WREINITROHRIDFRENBRZ T Z e DL Do 72 Rz, EFRRED AL &
D, FEREROEENKIBIZKDATD, YANLZADIELWERNGZH2 Z LT, B4 ICHIEIEE%
PHIDLANMZRERZ S £ LTW5. REEDOREIIIHIRFN T 3.

1) BBRAAVER) VI ZRAVEKRFHFOER - HEBREDOHE

AL VBB VX, BESOAEAWTEEA 4 Y OWUESIEE1T S 72, ARl 4 U EOE
BT AHIRA RN W RE D, RFICEE SNz TMU E-ring IZMHAT=FHICHIE I
T-ERERIA F UBEY VS THY, T TFEAAF VBRIV I FIRAZ—EAA F IOV T, WL
X —ORAERE, 3ThbbEmHEREOMEEIT-o TE .

(1) REZ FAR—BAA I -

AFFRETIE, L—HY =7 7L —a VB L > TERLEROEFIRRE S 7 X2 —BA 4D
HIBFRIZOWT, RMNBRIARZITo TE k. BEFRAN IV EVAT T ALY — 2R o84 4 &
BIWEECE L, 72, IREPREBOEBIH S RN X o THRT X N 2 IRENESHAENI VA
AN F—EBICBWTERERIBHEECTH 2. OFE, ZHUIMZ T, BTREIRED SIREFHEZIR
HE2» S WINERIEIIC K - TEFIRIREBICER L, Z I8 eE i3 2 2 TR eI EDRH
frat e WO MRS RnWiE X iz, DRy o8B A A VERY Y 7R ERF OB A e L TL—
P —EME T2 2 TETFHBREEZ D ITPICEI 2IREANLE L, BERFEE L —F—KEE2E X
BOSERT 2PN FEBNT 2 2 2T, NEz ¥ —IREDHEHE ST 2 FEERAH L T,
2L, Cf BEUCy KHT2EBRT—X>Ial—ya RS —BET, ENRNLERT S
TIRATE o7z, Z T TIRENGHEE L BIRFOCHRHEE 2 MIET 2R ZEA L 25, BOREE
THREMGREHEET 2 22BN, BHMEOET ) Y 2RI Lz 52 5. VEEED»S, COf
BXUCy O, MV SN FEZHWT, X DEMER C; OmAREZHIES 2 FREE L 7.
(2) KRV FAR—IEA A > -

L—HF =7 7= a VIER Ko TERLESRDOESHIRKE Y 7 A X —1EA 4 ¥ DmFERICOWTD
R EIT o T05. IEA A AL A > e B D EFREGEIEIC X Db L inizo, EER
4 F EREY) VTR, R X D ARSI T S 7 X Y ERIET 3. ABSETE, CH(n = 3-21)
DIRFED T AR —1EA F ¥ OHFPER TR ORI Z RFEINCHE L, £ DmALERE D K IEEEE
MARAT Y T IMKIEE 722 Z e DBIHLNE 5Tz,

(3) ZRAB/IHERIKEAA A >V -

EEZEED & DFRNBH AR PMZIEZ S DRFIE T A VDFET 5. £ DR Z IR BIRRIK

58



# (Polycyclic Aromatic Hydrocarbon, PAH) OIREIZA XY L —H L TWa 7, HHREMEE X
5NTWS. N7 L7 PAH OMWEICE T 3 BHRDO—>o LT, PAH &4 4+ > OBHBROBN 21T -
7z. BARINCIERY 22 ¥ (CpoHyy) OWRERMAKIC T 7L —ya VAL —F—%2BH T2 Z 2 TEA
FURERIECERBERHL, BIETFRENC X > TER L 2PN FREORMZLE XL —¥—
FEHNC X 2 H BN TINE R RIE Lz, FEEED SRR Y X1 Y EBIZ T TICT — X 2D #& X T
L7z 25, ZOWHBENER B> TW3 Z ALK -7z, B LEEEH VTR X
U EA A v OEMEGEERIRAAE O SROGEEE R 2R L, R TR O 2 BERE TR L 7.
BFONTAERIIERER L XICHBELTBY, Ry XLy Ea4 42 ORELERAS MU .

(4) ZRT9 TAA > ORIEE T HHHEE -

HFZWIX L 7253 FIEFBEF BN X 2 1 W TRBICHEI I N 2 2, NERIEHUC X b 2 0BT
IANF—ZRE T ALE AL HALT 2. FNTHERICECETN ALY —A DB T i
LT 270, ZRFOFAAL T ICBOCEEETIEEX D b RFRHEFICEOCIELEE T BEbEiE s
INETHEINRTVS. —HT, ZRT9TIEZDIREEOD & X5 5 F FHEIRE  IREFE IR RS
DIREH v 7V W LB Z D OB Wee, TN F TRIEE FIEhRfRIIEE 2w &2
LATBOMED IR THARY. FEEEDS, Si; OFEER%E TMU E-ring % W TR LiAD 7=, JFEE
BHEIN S, WL —F—KERE L, KEFHBRC X DML S, 2V Y Z7OFEZ L ICEI N
722 00K ERWTHRIE L. A4 V&R VXD ERIR T2 T TH 5 Siy OFWETHisk
AT TR A RERE RIS B L, 10 ps A — X — OIEEE TIBERREO BRI K Lz, X 5IEA
Z OPO L —H—ZHOTiiREER#G13 % 2 & T Si, ORE) - mERfiEA<7 MVvERE LR, Siy
BEERETH 2 X250 REDOD T2 200 cm ™! 1 A%, REBFELTED, 0 A, RED»S
FEEEIREED S, NSFFRERTH L. 207k, MREERICEISNLIFREESE A, = 35
DEBIC L 2 BNVEFHMEAE TH 5. —4T, FEARCBHSNZBEE S XS] - B*S! 2254k
BAHAAERAZRETHYE Sip NER L BIEE FIBEERETH 2. ZofEr s, FEREL LT A%,
HIBI5F 2 Si; OEEEFIHELEIEOMMEZIH ST L.

(5) ZR T3 TAA ¥ OIREFEALERE

C; % Siy 1iF, BEFEERE X 03 ¢ RICEFHIEIRE A PFELTWS. SR TF0 FI3AET
B D 72 DIRBIVUANEE I X 2 ARIMRIHNEINTEEE2S, 20 A KRB X REOE TIiERE I X b iR
HRRAIZ RS Z L ARETH 5. Z OIREFRAIOFHmICBE LT, WS h-HmE e ZREDF
BEFMIHEDR DD, TASZHLPICT 2DIHEZHIM LTz, TMU Ering KERHIN C; &
L—¥—Neaqiidt, C; OINEARY M ZHEL, C) OIRE) - [ERHER 2 & RIR[RE L L. i
CDFHARY P HWT, KEOIRE) - FRHEM 23R L, C; ORIRENEN O FIgFm2RIE L
7o BonAEREHEREEZ X HEALTED, HRMSELWI L 2EHH XN,

2) Zffi 74> OEFRBITRIS

T2 HEBOE T ZHEIS Z 8 THERS NS 24 4 1%, BOHNEZ AL —2HT 570
CHEOWE L IZIFFICH L ORIE 2R 2. 20X 4 F I 7 RRRTEZEYEF O BEBHFNR T
HBH, =T, BERFIOWTIZAMA 4 > DRFRNFAN T — ZFIEFICZ L L, WA H
B DEMET — X DESRITH U TIHTITEZ S NIRRT N T WS, AFEETIEIETH A 70 b
> 35 (Electron Cyclotron Resonance, ECR) B Zffif & Y JEZHWT, CO XS LEITEDLIS BiD
XOLETLRET, MARETORAMA A -2 Z2ERL T, HRIXAFITZRALFEFIHEVWS
DDOHFRTOWZEZHEEL T 5.

(1) EEPHEFESHIC K 2 EHILREHBE

59



HEPHEFESRICBIT 2 r PR AKX 2ETLRTLRANEZHREST 5270, FEICAELTWE S
i A A > DIRFOHFEN T — 2 2 BUS T 2 HFEFEZHALK - BEK - RIS ED TV 5. HEh
YIal—Ya k3 FRICEINR, ARERDIRTFA 4 > Offifid 3-4 fHFEETH D, Al - FRHFE
HZWE T VR4 FOFEGRREVE IR TWE 20, 2L OB THRTEIEE > TWRTH
568D Er O EEEMG L, @B Er2y % ECR A 4 YRICBWTAERIBLER T 7 X~vDH
WHATSZETE 2Ry X LT I7RAMEGL, Z2MMiEr A A 24N L7, 47D Er 4 A4~
ZEGERE — 2 LT ML, BERKARICEZE X S TEMA T EDOFHE% HW T Czerny-Turner
BIDHIRIT K o THILEARTZ PV ZERI L7z, EKEE LTA A MR T U v d58 0 Ar & Ny &
FAWT, EIICKELROWTILE Er A A 2o 0BRBEFET 2 FiEEfAVWE. Z2hzhofiifuco
W TRHEDEREEIC B 2 BA DR E fERR L 7228, BERRETEIC & 2 B I D Er 4 A QR BEB D
HHIREDTFET 2729, MO TEZHROBEROBIHISIAG I ATV, ERERIZZh e IIREER
%728, BRBATRIOIC & o TREEDINEIREED AR T 2 AJpEE 2 E R L €, EROFREZED TV 3.
(2) BFE—A4AF Ty TANOHFHWKKFEFE—LAH S X T L ORFE :

TERD BRI HTIX, ZAfif 4 > v — o PFEENSEOHARHE TEBRIMTHOATWVS 129,
FNFmD ns &K D RVIGEITEZREIBICE T 2 FEREI MG <, WETTAETH 7. —F
T, ms U EORFEMOHEIIE, EHIEMEE0E @l L 224 4+ > 244> T v TITEAL, AL
ADT=ZAMA F > 55 DFAEE BT 2 Z 2T L7223, FEWHEEORIEIXH#H L o7z, £ 2T,
FACIAD 7= 2Afi A A R F v — 2 2B U CTEMBATRIOEZ R Z X8, g4 4 > ZLiAD
FECHENAZEA T 2EBREZEHE L. SEEE, 245 GHz D~ A Z0iERN 75 X~ A4 F ViFEH» 5
FIEH L7 HY B — 225k Lo CiEIRERBITRICZ FH L T b S % 2 & Tasf ks
JRFE— 2T 2EEDOHRB I MBS ER T T 282, £, MXBEBHNCHERT 2> ay
FU 7 MBS EEA LT, ZOMWREFHGiZ1T - 72

3) BRI T LBEERWNCSHDFAA VER

mE A6 He SUAZEINZ B 2 L 04 K OWRFEOERT 2. ZOMWHEIEREELZRL, H2EL
7T EPICED TR D ALEE 2> T0a. BLERFEANCBWT, NV Y AT =V V59
T (CeHsNH,) X E2d0%, ETEHERBIOL -V —HIEZ TN L > TA A {bLL, &
MLTA T DERARY PVEHE L. BEFHEBTEIT=V AT BRUOTITXA M4 A VL
PRI X N 2r o 7203, REMPIIETIERA 68 D He JR 72315 L EERPBHI N, s
A A DEBEBOBET L £ b2, FFA A ZNALIERRZAY v ARREAERZ BiE L -7
HTW3.

4) RERTZ FOTI R R —

JFAERERIEAEEE, 10 KIEEIRH 27 TFEXID HREDLEL, 10-200 K OHFHEINRIEEICD 5.
ZD XD IRREEBICBIY B4 F V-5 TFRISDRISEEERE J CEBOERY PR TEZ 2580 K
JEIE Y, ERERERICB T 2L HELE R T 272 DICHBER T —XTH DD, EBRETHEIL
HEBR SN TWE. 20 &S RMICEEFEOHEFIFEDONT, ALMA FEHFIC K - THRHl X Wz X2
FIERGEIIC BT 2 3l 0 F o=, 3RRX 21 Lo THRINEN/NKEY 2 20y v sy
Mo Xk 5 RBIHEER, HGHEE - > I21—2ary E8bE TRENICHRET 2 2 2 HIgT%
M HERFRIIE (A) X7 A b e s I 2 Y — @ FHBREERICES OB 52020 4F 12
HIZRRE LR, BRABSHEERIE LT a2 MIBER D SSHE L CatEZ2oTXx k. 5
R OB 20 Tl TRIED & HFRRE £ TOEBICBEWTA V-0 T RISEBRT 2 7-H0H L
WA U BEIEREE DR 2 BLE L.

60



2. REIE
1) X
S. Iida, S. Kuma, H. Tanuma, T. Azuma, and H. Shiromaru: State-Selective Observation of Radiative

Cooling of Vibrationally Excited C2-, The Journal of Physical Chemistry Letters 11, 24, 10526-10531
(2020).

A. Kawasuso, K. Wada, A. Miyashita, M. Maekawa, H. Iwamori, S. Iida, and Y Nagashima: Positron-
ium formation at 4H SiC(0001) surfaces, Journal of Physics: Condensed Matter 33, 3, 035006 (2020).

S. Iida, S. Kuma, J. Matsumoto, T. Furukawa, H. Tanuma, T. Azuma, H. Shiromaru, V. Zhaunerchyk,
and K. Hansen: Rotationally Resolved Excitation Spectra Measured by Slow Electron Detachment
from Siy, The Journal of Physical Chemistry Letters 11, 13, 5199-5203 (2020).

2) FRHEE
@ [ AYHY2 2020 FFERE  20204F9 HSH~11H (> 54 vBfiE)

KA, SHEEEN, PR B, HEEERS, HEZE SRR AR AG e DR ICRTE S 2/
HEhROPRE 11

ﬁ}iEHLqE TS, AR, SR, A%, SOUER, WE1T, V. Zhaunerchyk, K. Hansen @ Siy; @
ﬁ?%%ﬁ&®%%

AREEEF, AR, BURIT, HAEZE, WALER | C; O A-XERICH S IREjIGH

?TJ:WJ ARFFEIE B SR, KIAEE, ARHE, AR, ARHER, Chartkunchand Kiattichart, [FH{E
, BRLT, WA KR A A U EFEY V2 RICE Z WAL — 4 8 3 FA 4 Y E— 2 DA
H;'ej%ﬁl

ﬁﬁ@ﬂfﬁ% KEIAEE, PR, fEEF, AR, KRFER, Chartkunchand Kiattichart, [H{E
, HURAT, TEFhE] Wﬁm%ﬁzﬁﬁu/aRwE%mmt$@t LEDFTFAFT I —LDER
%%H

FHOE, ABE, HIEZE, HEIT  BKEANY ¥ AREP OB BB D T4 4 > DA
@ HAYHAS 576 [MERXRKE 20213 H12H~15H (F¥ 54 B

ﬁ(lﬁﬁ\ffﬁ R ERSE, A B, AR, ARE, ARMERS, Chartkunchand Kiattichart, [H/{E
, BT, WEFHEAE] MR A A VB Y 7 RICE Z WAL — A 2 5 F A F v ¥ — 2 DE

9%5% 111

3) FaRFE

BREEE © SR A 4 LR © 2 ICBI 5% 2 BT A TEA A Y ODNER, L x5 Lo 18(2),
25-33 (2020).

61



FHYIERRMAEE

1. HAFEEDEIE

oA HEOXEDHET A 0 225 &< 7200 XRISM HEDED s h, KFFERE~AZ7adh
1 X — &% H07BHIZEE Resolve DHULIREEIZ R 1-F /- LTHSMLTW5. —7, )
FIEYVESRE % B89 Super DIOS &%, HERKEKERRE GEO-X sHEZHEEL, 25 LR KD X
I v >arolkdiz, MEMS £z X 2 XFREEFEOMFEDIZD, TES #u ) X —XDRFESLZH
W ESEER S HED T,

1) F$&<J, XMM-Newton, NICER. & 3 X i8R

ZHFETICHLE LI B BT o @R E ol 7 — & % w7z XERBTRIZE & FEm D Tun
5. HEZRE IR EOEERTHI2MEEDOHTH, BMEMBOBALEEDI-DIZ, AIHNT2
~5 FERMDOWHEREDIRT TR 1200V T, AIHEERRIC H T 25558 5 & O X M % RN
WIEHT L7z, XMM-Newton D7 — X X— 205, 19 HDOERHEICOWT, 25 HOEHIF— & % v,
BRI OBRIAITHON TV REBHEICOWTIE, HAD 2005 F12fIH EiFe 15X e, KED
2017 2T H RIS, EFHR T — a Vi ez X REER NICER O 7 —X 8B LT, HA
&7 5D X MROEIAN R ZFNCOWT DT,

KIGZRREIZOWT D, KEWKE D S DL - 72 X BT O KEGEENC X 2 REZEEZ [5X<)
BEOTFT—ZE2HVTRHENCHEN T2 22T, BZxLF—keV BT A A VICE 24— SHoD
BT 2 REAMRIEARNT X FARELF I/ NE L, Bt MeV EFICKZREBEEFEDO Y 7u vV E
BEBELULTVWEZ 00, [ERBBLTELET MeV EFICK2H a7 VEELIZ BT 2 &
WO E Sz, — AT, X oBHINIETFEED 5 WVIZIAD D IIAREFNCBI 2EFHHE
T —HET, ADZELDHIVIEDR oL@/ AINTF BT OFEZRET 2D Ko7,

2) XD MIRGEE XRISM DOBIF

X #or e 2 XRISM (X-Ray Imaging and Spectroscopy Mission) &, HK{## /1 CTHZEH D EFE
KB XFERXETH D, 2022 FEEOITSE LF 2 B L THREZED TW5. ELRKDOARIZHE
HEBEDODHETH 2 X#H~v A Z7a 1) X —%& Resolve D PI (Principal Investigator) Td D i
AT LAEEROBEZE S IED, [LRIZGHIREM, A28 RE) He BFRZE2HLE LTV, 2020
FEEITEED Flight Model fORYE LA RiF 2D, mELe UTHWERENY v A DKIETOD
Y — 7 Lz T, FEECTOMHAGEERZ M L T, HREaHiz e 72,

3) HHBSERERE GEO-X D%

GEO-X &A@ D BRI 0 X fRif® B5 3 50 ke /NG EETETH D, KEEEIO LA
WZEDET2023-25 FEHDITH LF 2 HIEL THEZED TV S, XBRXEEOBHTHRO2 - T
T HIERE 2> & ORI X ARG 2 FWWT, 2% TORKIEBHITIZEE L o 772 7a —
NMRBEITSHDTHS. #HILAKDILENIPI & LT, JAXA - K, dt#HEKR, ZHEK, BHZEREK
FEpoRDF—L%)—FLTED, AlIPEEFLHEYE L TWS. 2020 FEIGBHIZEE O IEML T 8
EL COBRIRRER LS a v R— > b (ZiEHHE, CMOS #MiHes, AIFGEE 7 4 L&) O X 5Hi %2 1T -
THRER MR Lz, WifT L Tl o BEHEER ORIERB B X CHEARKRORE 1T 7.

62



4) MEMS X fRE:RFEDOHFE

~ A Z7u<>r (MEMS) £tz AW o#i g X REEFOMB L ED TV S, Hu Si Eikic
Bt pm OE@ESCERY, HIEEE R L TAHATE 2 X5 @R = — AR FEHEIRC L 2ES
BT 2175 . BRCHRYIO X MOERMEGOFEIRCRII LT Y, HEEBHRAMT TR E2ED
TW3. S4EEIE, Eido GEO-X fEitEZ HIEL €, EEHEOMIELED, BHOMMEICET 5
ZERET 2LEREITEE 70t 2 B H) AN 70t A TONEZRORME L FHiiB L O, JAXA K
B 2 BERBOMET B 2 SRS AR EZ EMEL T, WIhd BFRERE21E/2. GEO-X
HEEEDFROKGREFETICERLZVWEEZTVS, BEL THEENRREE 1 ERE L.

5) #FL WL XL X BRI DR

Lo~ A4 7<=y UEM VT U XBEEFORBICHOIWM O AL, —2HD Si HROE
BB ERICK S Si KEETHD, SiHEIRORMZDDDERFFHEL LTHWS Z 2 TR MTX< ]
HMERETHOWLNTE 7N IFERENCHART, BEWEZRE OOWHODHREVSIARTZ 2 DT
H5. RFETHIYIOMHERICHNT 73R R T O X ARIREERBRGER A e L TRR L. Z2H
A3 EE MEMS 2Rz W TEET 30 7R X — 7 A HELRTH 5. FREEADIRZHE L =M
HPUAIRDONFEZRTH Y, M EAEGICFEHRTE 5. AFETHFYORELTITS e, Hif L i
TIUTFRERE RIS 72 LW REE DR ZRR L, ELFRETZHEE L. =2 HD X fRREE
TH5. T rL¥—, K, BEHIH S BEOBHIASZ X =2 LT XKL THEHINTED,
KA EROSEBUER Si HEIRX T 7 v IR EETC S ZEIWCEHL, #ilRmEEHZi%at LT
EL, XBITHEIELTz. THHLHMAYITHY, @LE LTELDOTWE. PEPRERELT 1 FZEL
Jo. IS OFANBHFEDFHE X A1, MEMS 2% & @R AT Si #ild JAXA FHEVER i — F
<~y FICBITBEEITREF—FMGER ATV S.

6) TES hOU X—& DR & it E3EER

SuperDIOS ZHfE L7 TES 7nV X —XD8WEB XN~ A 7 ai@iAl Uz BRI, S,
Ketp U THED . FRC, FERPFCRIEL 2 SQUID Z W~ A ZalEiAtLiIckDd, 387k
ADTES Hu ) X —XDORIKEEAH LIS L, 5.9 keV I2BIT 3 T 2L —fERREIX 2.79 — 4.56 eV
DHEHTH -7, ZD53B, GAHL /A XDFHFEIZ 09 - 1.7eV L RED N5,

KENIST#D 240 27257422 TES Hn Y X—&X%EHHWT, SEK, HIF, ERINI» LT
i R EED T, R, D SPring-8 MEHEHER CHATHID T, 5o — 474 > (BL37XU)
WZHBIAAT TES 82 W TEIEEIEZTo /2. T EToOREABEE (S Var Py 7 R
HER) T ARIBERITE D 5 OHK X DR T &, /AR ESIE TR R IR A = oL ¥ —1H
BICTE S X FRARY bV —ZBICHET 5 Z 8ISl L. ¥z, HRTHI®HT TES ZFH LzH#E
XAFS # BB OMEBITTROARESIICICH T 2 22 b I L, VBEKEHLE LTl E R
REIToT=.

7) Super DIOS D1&5Y

FHONVAYDZL 2hHD 2 EZONS, REIE 100 FEORAMYWE (K=o NV F V) 2
FOMERR (Oyir, Ovin) THMH T 272912, Super DIOS (Diffuse Intergalactic Oxygen Surveyor) DA
A% 2030 FZADFTH LiF 2 Hfs L THEt 2D 7z, HEF230 70/, LEHROMADRREDHKY 10 # A,
THIFE 1000 em? LB, #93 HFETFD TES ARV X —X%2fiz 22T, WEKR, FHif, AdERREL
N=FY =27 ORFEZITO L HIT, MmN —T R Ialb—rarydEdTng. X—I N
Y F > ORI & — 7 < X — = circum-galactic gas DY A TV 2R EITOWT H BT 21T - 7.

63



2: XRISM R RSN 5 BHEE Re-

BAEE RBRTESD solve D7 74 NETILDMREBEDOET. 77XV H

D NASA I — FFHMITE > X —TRIEZ R,

1: GEO-X #RICHT 72 Wolter 1m0  ERERMIROHRE TS TRIENY 7 LT 2
SR AR OHT- VICHARAE AL,

2. BAESRAE

1) WX

Tamagawa, Toru; Uchiyama, Keisuke; Otsubo, Ryota; Yuasa, Tatsuya; Zhou, Yuanhui; Mihara, Tate-
hiro; Ezoe, Yuichiro; Numazawa, Masaki; Ishi, Daiki; Fukushima, Aoto; Suzuki, Hikaru; Uchino,
Tomoki; Sakuta, Sae; Ishikawa, Kumi; Enoto, Teruaki; Sakamoto, Takanori: Multiplexing lobster-eye

optics: a concept for wide-field X-ray monitoring, Journal of Astronomical Telescopes, Instruments,
and Systems, 6, id. 025003, DOI: 10.1117/1.JATIS.6.2.025003 (04/2020)

FEzoe, Yuichiro ; Ishisaki, Yoshitaka ; Fujimoto, Ryuichi ; Takei, Yoh ; Horiuchi, Takafumi ; Tsujimoto,
Masahiro ; Ishikawa, Kumi ; Yasuda, Susumu ; Yanagase, Keiichi ; Shibano, Yasuko ; Sato, Kosuke ;
Kitamoto, Shunji, ; Yoshida, Seiji ; Kanao, Keiichi ; Tsunematsu, Shoji ; Otsuka, Kiyomi ; Mizunuma,
Syou ; Isshiki, Masahito ; Kelley, Richard L. ; Kilbourne, Calorine A. Porter, Frederick S. ; Dipirro,
Michael J. ; Shirron, Peter ; The Xrism Resolve Team: Cooling system for the Resolve onboard
XRISM, Cryogenics, 108, article id. 103016., DOI: 10.1016/j.cryogenics.2019.103016 (06,/2020)

Ishi, Daiki; Ezoe, Yuichiro; Ishikawa, Kumi; Numazawa, Masaki; Fukushima, Aoto; Otsubo, Ryota;
Suzuki, Hikaru; Yuasa, Tatsuya; Sakuda, Sae; Uchino, Tomoki; Fujitani, Maiko; Mitsuda, Kazuhisa;
Sowa, Mark J.: Enhanced X-ray reflectivity from Pt-coated silicon micropore optics prepared by
plasma atomic layer deposition, Applied Physics Express, 13, Issue 8, id.087001 DOI: 10.35848/1882-
0786/aba7ab (08/2020)

Nakashima, Y. ; Hirayama, F. ; Kohjiro, S. ; Yamamori, H. ; Nagasawa, S. ; Sato, A. ; Yamada, S. ;
Hayakawa, R. ; Yamasaki, N. Y. ; Mitsuda, K. ; Nagayoshi, K. ; Akamatsu, H. ; Gottardi, L. ; Taralli,
E. ; Bruijn, M. P. ; Ridder, M. L. ; Gao, J. R. ; den Herder, J. W. A. : Low-noise microwave SQUID
multiplexed readout of 38 x-ray transition-edge sensor microcalorimeters, Applied Physics Letters,
117, Issue 12, article id.122601, DOI: 10.1063/5.0016333 (09/2020)

64



Nakaniwa, Nozomi; Ezoe, Yuichiro; Numazawa, Masaki; Takeo, Mai; Ishida, Manabu; Ishikawa, Kumi;
Morishita, Kohei; Nakajima, Kazuo: Development of x-ray mirror foils using a hot plastic deformation
process, Applied Optics, 59, issue 28, p. 8793, DOI: 10.1364/A0.401644 (10/2020)

Yamada, Shinya ; Ichinohe, Yuto ; Tatsuno, Hideyuki ; Hayakawa, Ryota ; Suda, Hirotaka ; Ohashi,
Takaya ; Ishisaki, Yoshitaka ; Uruga, Tomoya ; Sekizawa, Oki ; Nitta, Kiyofumi ; Takahashi, Yoshio
; Itai, Takaaki ; Suga, Hiroki ; Nagasawa, Makoto ; Tanaka, Masato ; Kurisu, Minako ; Hashimoto,
Tadashi ; Bennett, Douglas ; Denison, Ed ; Doriese, William Bertrand ; Durkin, Malcolm ; Fowler,
Joseph ; O’Neil, Galen ; Morgan, Kelsey ; Schmidt, Dan ; Swetz, Daniel ; Ullom, Joel ; Vale, Leila
; Okada, Shinji ; Okumura, Takuma ; Azuma, Toshiyuki ; Tamagawa, Toru ; Isobe, Tadaaki ; Ko-
hjiro, Satoshi ; Noda, Hirofumi ; Tanaka, Keigo ; Taguchi, Akimichi ; Imai, Yuki ; Sato, Kosuke ;
Hayashi, Tasuku ; Kashiwabara, Teruhiko ; Sakata, Kohei: Broadband high-energy resolution hard
x-ray spectroscopy using transition edge sensors at SPring-8, Review of Scientific Instruments, 92,

Issue 1, article id.013103, DOI: 10.1063,/5.0020642 (01/2021)

Takeo, Mai ; Hayashi, Takayuki ; Ishida, Manabu ; Nakaniwa, Nozomi ; Maeda, Yoshitomo: Spatial
distribution of the X-ray-emitting plasma of U Geminorum in quiescence and outburst, Publications
of the Astronomical Society of Japan, 73, Issue 1, pp.143-153, DOI: 10.1093/pasj/psaalll (02/2021)

Asakura, Kazunori; Matsumoto, Hironori; Okazaki, Koki; Yoneyama, Tomokage; Noda, Hirofumi;
Hayashida, Kiyoshi; Tsunemi, Hiroshi; Nakajima, Hiroshi; Katsuda, Satoru; Ishi, Daiki; Ezoe, Yuichiro:
Suzaku Detection of Solar Wind Charge Exchange Emission from a Variety of Highly-ionized Ions in
an Interplanetary Coronal Mass Ejection, Publications of the Astronomical Society of Japan, Advance
Access, DOI: 10.1093 /pasj/psab015 (03/2021)

2) ERAHBRE

Hayakawa, R. ; Yamada, S. ; Tatsuno, H. ; Fowler, J. W. ; Swetz, D. S. ; Bennett, D. A. ; Durkin, M. ;
O’Neil, G. C. ; Ullom, J. N. ; Doriese, W. B. ; Reintsema, C. D. ; Gard, J. D. ; Okada, S. ; Hashimoto,
T. ; Ichinohe, Y. ; Noda, H. ; Hayashi, T. ; Heates Collaboration : Waveform Analysis of a 240-Pixel
TES Array for X-Rays and Charged Particles Using a Function of Triggering Neighboring Pixels,
Journal of Low Temperature Physics, 200, Issue 5-6, p.269-276, DOI: 10.1007/s10909-020-02449-8
(04/2020)

Yamada, S. search by orcid ; Hayakawa, R. ; Tatsuno, H. ; Fowler, J. W. ; Swetz, D. S. ; Bennett, D. A.
; Durkin, M. ; O’Neil, G. C. ; Ullom, J. N. ; Doriese, W. B. ; Reintsema, C. D. ; Gard, J. D. ; Okada,
S. ; Hashimoto, T. ; Ichinohe, Y. ; Noda, H. ; Hayashi, T. ; Heates Collaboration : High Energy
Background Event Identification Using Local Group Trigger in a 240-pixel X-ray TES Array, Journal
of Low Temperature Physics, 200, Issue 5-6, p.392-399, DOI: 10.1007/s10909-020-02468-5 (05/2020)

Tatsuno, H. search by orcid ; Bennett, D. A. ; Doriese, W. B. ; Durkin, M. S. ; Fowler, J. W. ;
Gard, J. D. ; Hashimoto, T. ; Hayakawa, R. ; Hayashi, T. ; Hilton, G. C. ; Ichinohe, Y. ; Noda, H. ;
O’Neil, G. C. ; Okada, S. ; Reintsema, C. D. ; Schmidt, D. R. ; Swetz, D. S. ; Ullom, J. N. ; Yamada,
S. ; J-PARC E62 Collaboration : Mitigating the Effects of Charged Particle Strikes on TES Arrays
for Exotic Atom X-ray Experiments, Journal of Low Temperature Physics, 200, Issue 5-6, p.247-254,
DOI: 10.1007/s10909-020-02484-5 (06,/2020)

65



Okada, S. search by orcid ; Azuma, T. ; Bennett, D. A. ; Caradonna, P. ; Doriese, W. B. ; Durkin,
M. S. ; Fowler, J. W. ; Gard, J. D. ; Hashimoto, T. ; Hayakawa, R. ; Hilton, G. C. ; Ichinohe, Y. ;
Indelicato, P. ; Isobe, T. ; Kanda, S. ; Katsuragawa, M. ; Kawamura, N. ; Kino, Y. ; Miyake, Y. ;
Morgan, K. M. Ninomiya, K. ; Noda, H. ; O’Neil, G. C. ; Okumura, T. ; Reintsema, C. D. ; Schmidt,
D. R. ; Shimomura, K. ; Strasser, P. ; Swetz, D. S. ; Takahashi, T. ; Takeda, S. ; Takeshita, S. ;
Tatsuno, H. ; Ueno, Y. ; Ullom, J. N. ; Watanabe, S. ; Yamada, S.: X-ray Spectroscopy of Muonic
Atoms Isolated in Vacuum with Transition Edge Sensors, Journal of Low Temperature Physics, 200,
Issue 5-6, p.445-451, DOI: 10.1007/s10909-020-02476-5 (06,/2020)

Ezoe, Yuichiro; Funase, Ryu; Nagata, Harunori; Miyoshi, Yoshizumi; Kasahara, Satoshi; Naka-
jima, Hiroshi; Mitsuishi, Tkuyuki; Ishikawa, Kumi; Hiraga, Junko; Mitsuda, Kazuhisa; Fujimoto,
Masaki; Ueno, Munetaka; Yamazaki, Atsushi; Hasegawa, Hiroshi; Matsumoto, Yosuke; Kawakatsu,
Yasuhiro; Iwata, Takahiro; Sahara, Hironori; Kanamori, Yoshiaki; Morishita, Kohei Koizumi, Hi-
royuki; Mita, Makoto; Mitani, Takefumi; Numazawa, Masaki; Kamps, Landon; Kawabata, Yusuke:
GEO-X (GEOspace x-ray imager), Proceedings of the SPIE, Volume 11444, id. 1144428 12 pp, DOL:
10.1117/12.2560780 (12/2020)

Uchiyama, Keisuke; Tamagawa, Toru; Mihara, Tatehiro; Zhou, Yuanhui; Ezoe, Yuichiro; Numazawa,
Masaki; Ishi, Daiki; Otsubo, Ryota; Fukushima, Aoto; Yuasa, Tatsuya; Suzuki, Hikaru; Uchino,
Tomoki; Sakuda, Sae; Ishikawa, Kumi: Source position determination method of multiplexing lobster-
eye optics, Proceedings of the SPIE, Volume 11444, id. 114447E 13 pp, DOIL: 10.1117/12.2560427
(12/2020)

Suzuki, Hitomi ; Nakaniwa, Nozomi ; Takeo, Mai ; Ishida, Manabu ; Maeda, Yoshitomo ; Nakatsubo,
Shunichi ; Ohashi, Takaya: Development of a powerful x-ray generator with a small spot-size option
at ISAS x-ray beamline facility, Proceedings of the SPIE, Volume 11444, id. 114447G 9 pp, DOLI:
10.1117/12.2560874 (12/2020)

Kosuke Sato, Takaya Ohashi, Yoshitaka Ishisaki, Yuichiro Ezoe, Shinya Yamada, Noriko Y. Yamasaki,
Kazuhisa Mitsuda, Manabu Ishida, Yoshitomo Maeda, Yuki Nakashima, Tkuyuki Mitsuishi, Yuzuru
Tawara, Ryuichi Fujimoto, Takeshi G. Tsuru, Naomi Ota, Ken Osato, Shinya Nakashima, Yutaka
Fujita, Daisuke Nagai, Kohji Yoshikawa, Nobuyuki Kawai, Kyoko Matsushita, Yuto Ichinohe, Yuusuke
Uchida: Super DIOS mission for exploring missing baryon, Proceedings of the SPIE, Volume 11444,
DOI: 10.1117/12.2561681 (12/2020)

Midooka, Takuya ; Tsujimoto, Masahiro ; Kitamoto, Shunji ; Nakaniwa, Nozomi ; Maeda, Yoshitomo
; Hayakawa, Shinjiro ; Ishida, Manabu ; Ebisawa, Ken ; Tominaga, Mayu: X-ray transmission mea-
surements of the gate valve for the x-ray astronomy satellite XRISM, Proceedings of the SPIE, Volume
11444, id. 114445C 16 pp, DOI: 10.1117/12.2559451 (12/2020)

Nakashima, Yuki ; Hirayama, Fuminori ; Kohjiro, Satoshi ; Yamamori, Hirotake ; Nagasawa, Shuichi
; Sato, Akira ; Yamada, Shinya ; Hayakawa, Ryota ; Yamasaki, Noriko N. ; Mitsuda, Kazuhisa ;
Nagayoshi, Kenichiro ; Akamatsu, Hiroki ; Gottardi, Luciano ; Taralli, Emanuele ; Bruijn, Marcel P. ;
Ridder, Marcel L. ; Gao, Jian-Rong ; den Herder, Jan Willem: Development of microwave multiplexer

for the Super DIOS mission: 38 transition-edge sensor x-ray microcalorimeter readout with microwave

66



multiplexing, Proceedings of the SPIE, Volume 11454, id. 1145412 9 pp, DOI: 10.1117/12.2560819
(12/2020)

Nakajima, Hiroshi; Nakamura, Shotaro; Kouno, Hikaru; Hiraga, Junko; Yuhi, Daito; Ezoe, Yuichiro;
Ishikawa, Kumi: Developing the detector of x-ray imaging spectrometer for GEO-X mission, Proceed-
ings of the SPIE, Volume 11454, id. 114540K 7 pp, DOI: 10.1117/12.2562221 (1/2021)

Tashiro, Makoto, et al (189 authors): Status of x-ray imaging and spectroscopy mission (XRISM),
Proceedings of the SPIE, Volume 11444, id. 1144422 11 pp. DOI: 10.1117/12.2565812 (12/2020)

3) BAEREH

TLEIM—EB, MHEFA, A)IIAE: BhOiRiEE MEMS X ffSE8 ORI, X Gt % =2 — X1
Z— . No.52, 2020 4 12 H

4) %EF
TLESE— BB, KfEREsR, A)IARIED: X BETFRE X HEFORETE | FFFHE 2020-104051

@ CAYIES KEFER 2020E9 A8 - 11H (¥ 74 V)

GIRIRHER, F)IIASE, TLRIM—ER, 12722 [KFAEF Lobster eye X LR DHATE

@ HAYHY R FHFER 2020F9H 14 - 17H (v 714 Y)

AR, ) IAZE, TLREI—ER, 10 X 5 ERGE 2 XRISM #5# Resolve DBHFEDBUR VI

@ KGHBREE OIS EE FREEE e — R~ v FERE AT 58S 2020 11 H 25 H
74 Y)

TLREISH—BR (TARRATH): X AEBTRIEIN
@ HIERERS - HIERKEEER 202011 H1-4H (F¥ 74 Y)

PRI, A)IAZE, TLEIE—ER, 1302 HIBREESE X #HREGETE GEO-X 2} 7- i & X #HEEEFi 0
75 X< R T BRI X B Pt BEMAINT. (A—0OF X4)L)

@ JAXA FHEES VYRI T L2021 1H6-TH (F¥74Y)

TLRIFE— B, AIAZE, 130 HIBREESUE X SRS GEO-X 0Bk

PRI R, IS, TLRIH—ER, 14 MEMS £fli% Fi v 7= @ik i X AR o BiF
FRRRE, AIASE, TLRISE—ER, 1322 XFRERIFHEE (XRISM) f5# Resolve DBHFEIRL
@ HAYHY S EFFR 20213 H12-15H (74 Y)

FERE, AlIIAZE, TLEIFE—ES, &2 &V a v EiRBEEETEEM 2 HWBi 7 7 v 7 RS X R
JeEt DRI (FREERIE)

67



AlRRE, AINASE, ILERE—E, &2 X #RoeREE 2 XRISM 58 Resolve DFIFED IR VII

@ HAKRES BREER2021FE3H 16 -19H (F¥74Y)

WET R, ANASE, TLEIH—ER, 122 @iRENEIEE 2 HWie St Bt 7 2 v 7 REIRURYCE O B
AR, A, TLEISE—ER, (&2 X iR 2 XRISM #5# Resolve DBHFED IR VI

@ [CHYE R BFFER 2021 FE3H16-19H (Fv 74 Y)

EHE, ANASE, IR —ER, 132 Sl BIEEd 2 Wiz ) a VBT 7 v 7 K X iR R
JeEt DFASE

@ KGR EE OWIZEMED 1 — P~ v FPERICANT 72 %8R 2021 4 3 A (JAXA FH i)

H

|

TLEIFE—EE (FAfrRRTE): SREEH 0 X R

3|

LRI —BE (HAfrafiTE): IS8 X # GEO-X (GEOspace X-ray imager)

@ SPIE Astronomical Telescopes + Instrumentation 2020, 2020 4 12 A 14 — 18 H (on-line)

Ezoe, Yuichiro; Funase, Ryu; Nagata, Harunori; Miyoshi, Yoshizumi; Kasahara, Satoshi; Naka-
jima, Hiroshi; Mitsuishi, Tkuyuki; Ishikawa, Kumi; Hiraga, Junko; Mitsuda, Kazuhisa; Fujimoto,
Masaki; Ueno, Munetaka; Yamazaki, Atsushi; Hasegawa, Hiroshi; Matsumoto, Yosuke; Kawakatsu,
Yasuhiro; Iwata, Takahiro; Sahara, Hironori; Kanamori, Yoshiaki; Morishita, Kohei Koizumi, Hi-
royuki; Mita, Makoto; Mitani, Takefumi; Numazawa, Masaki; Kamps, Landon; Kawabata, Yusuke:
GEO-X (GEOspace x-ray imager)

@ COSPAR Scientific Assembly, 2021 %1 H 28 — 2 A 4 H (on-line)
Y. Ezoe: X-ray emission from the Jupiter system: past, present and beyond (invited)

Numagzawa, Masaki ; Shiota, Daikou ; Ezoe, Yuichiro ; Kimura, Tomoki ; Ohashi, Takaya ; Branduardi-
Raymont, Graziella ; Uchiyama, Yasunobu ; Miyoshi, Yoshizumi ; Ishikawa, Kumi: Jovian diffuse hard

X-ray emission observed with Suzaku
@ Cool Stars 20.5, 2021 3 A 2 — 4 H (on-line)

Tsubasa Umetani: Searching for x-ray transit of exoplanet with the Chandra Satellite

68



VI YRR

1. HAFEEDEIE

V7 b=, ST, TV oo YEBOMBIRTHD, 3 S WV SRR
. 3 Sl Soft - Slow * Seeable DX FT, FZbHH < B - ATV, OZrTH5. —fticy
7 M= X 3EENREE, Thbb, DFPREELAMERIED, S HICEOMEN XD KX G
RS, ZOREEDD, BRIV X —BEOI XN —THRABREREZEZS. F, KX —
ADPEWTDIZIFEENC R DTV, HADHFAETIE, IV 7 b~ X - XA F I 7 X0JE
SETRICEIR 2 o T, AR iTo TV 5.

1) BEARTICEIT2IFFHRR

SREEMEA - KESR T, FREEEAD O FEZIERL, 200 FER P Ray —WICER S 5
X FHPARY MHEER T 5. SHENIEREATICESI Lo X FHEEZER L, ZDREBIRELN %
HIRf L7z, XSO VF —IIIERIEERE d SR T ISR LTWS. BEART5Z5 28Ik
D, ZAXAFHOZINF—ZZEMOMEDL DI LIZRD, TAVLF—EEPEZS. LrL, X7
D FEFEERE A IR AINCIRESINIBETHD, YO LI TRV F—2EET 52D bh 572 WIREE
ThHote. TAlE, Z7AXATHIHET 2RO D 77 AR BRRER) PEELZRB X2 L TVW2HELH
HBU7%. REIEOKEE R ZICT 2ETH 57077 EZ N5, @HIE, T3LF—NRAH
BREETHHICHELL T, IFEHE T TIIEERBZ 2T 5 &0 I HRRUIKEBERZE .

2) MEEZMH o7 2 OBXR

KIZEDWERZ T OERT 2 MRS 2HF LI AN TS, BMEED I T B FoHE T~
ORFNEECTVDZEWVWIXIZZALTHS. 2HORICKRD Y, HEHHSATVRWD 1 K7 &
DEMERZE E AE 5. REARICE->T, VREy 7 - VLRI, BEGENTONS.
RELERD Ay TV TV E5E, BEEXREEEEAOBENPEI 2 AR TVS. HAIZZ
DOMUKEEEDNEETHE Z e ZH A L. YL —RPIEZLRVWEMFICL TS, 2 o BICRiEZED
» 556, BEMNEHEROEEIRZ 5 2 £ 2 /MR ER2 S R UL, Zasid# Ly 2 Bt
WMTHY, IR NACBOTHEELMERICER 2 2 EZITWS.

3) JEARDIRERERFE

RAAHIZRIENZ { A2 TWAIRREZTEIR & FEXR. T E THRIKDIRIE T RIT X o T, IREEDEERIN I 7
HINTER 5 BT THIUL, dry foam & XA, 15 BLL T THAUZ, wet foam & FHINTE 7.
INFTRILDOIRTREBRINC L TE 1208, HA L dry-wet IiBER L D DTIERL, v — T4
I THD, SICOHEBE BRI 2 Z e 2 /A L. Thbb, NENRFEIC X > TIRED IR L
TWAZEZEKRLTWS. 52 dry IREED _EIZ superdry IKEEDH B Z & H RH L 7=, Z D superdry
RAED dry IREE X IR EN R 2 Z e b oz, BAIWXEIHIZ, BREEN X TZHWT, A
FARZBIZ L. WERTRMEWGEIE, —2DED RSN EEH U CEF DL T  ERINICHREE
T3, ZOFMWFEICE, GRE-FeEBET-FO2BED 2 2RO, X512 DBEEKRIF
HIZOWTIEDOREL EREETH S Z e e AN L. BE, REIHTDH - 7210k O Y #1972 1K B8 % B
T L, 5%, VTP OREZ T TR, ICHICD RESED WL Ko Tz,

69



4) EMEEY MINR—YERRAF I 7 X %2R3

EVIOHICITERNC R 2 L HENREIZ 2 HE L, HHVWEEZRTHOPWS. X, EWdhL 4
V— 74 7 —=RLEMHICEDXRT 2BV AN TV 70 an=—ERREDPETFOLNE. £
HHREPERG R O EFID B § 2B, HMZHDOIIRICEE 2D TIERL, XD XS5y b
V= NRR=VRBRT D, 2Dy M =TERDRA A=A LIEERZ D> TRV, F i DR
TlE, VRS2 20 o ORI S RHESION U TN ZER 2 IREH Lz Y TV iRET L
BIREL, Ay P2 RZX—VOBEBICHIN L. ZOMCBEHEGFEEZITI 22k TAH =X
LEMRET 2 ZHELTWS.

2. HZSEE
1) #@X

AR, SRS - MR E X RIRRICE T 2 EAANZEEBRROIGEN, BARER GEER (18
WIE)

Kazuya U. Kobayashi, Ryoko Shinohara and Rei Kurita : Mechanism of transient stagnant formation

in convection of binary mixtures, J. Phys.:Conden. Matter, accepted (2021),

Marie Tani, Honoka Fujio and Rei Kurita : Transition Behavior in Silicone-coated Sand Mixtures J.
Phys. Soc. Jpn., 90, 033801 (2021),

Naoya Yanagisawa, Marie Tani and Rei Kurita : Dynamics and mechanism of liquid film collapse in
a foam, Soft Matter, 17, 1738-1745 (2021),

Naoya Yanagisawa and Rei Kurita : Size distribution dependence of collective relaxation dynamics in
a two-dimensional wet foam, Scientific Reports, 11, 2786 (2021).

2) FRWH

@ EUFoam 2020 conference (Virtual Meeting)

Foam droplet falling in a Hele-Shaw cell (Poster) Marie Tani and Rei Kurita

Collective bubble collapse dynamics in a foam (Oral) Naoya Yanagisawa and Rei Kurita
@ HAYHER 876 MIFEXKRE F > 74 VB

2 KA, BEH B Hele-Shaw £ LA DIEIKR D pinch-off

I B, & KA1, BBH B BOEBIEIC X 2 2 O RO BEE Y & K OHIE
Al BER, A KA, BEH B : 3 XJT directional quenching (2 & 2 M7 BED & — > AL
BIIR B, ZEE B JEIROEAI X A4 F 3 7 2B 2 53ADH A X7 BURIEE

FREE FEE, A KA BEH B v VarvA i ra—Tg 4 YT INWOREL A FI TR
A =), 2 ORA SR B RO R 2 HOBREGRICB T 2 DERHE

NG 0K, A& KH], BEH B . o-terphenyl A SRS A T 2 HE R

70



SEHAAR, B FAL BH B SO THROZARYY - I AMHERDOS I 2L —Ya Yy

@ 5519 [E BIRY 7 b X —fFRE FILKFE - AV 54 VB

B vVarvtiila—7 4 v IO OIS
B JAROEB D[R ORI

FIl PR, 48 2RA0, BEH B © 3 XUT directional quenching 12 & 2 #77 B < &% — >
B RAR, B KA, BH B REEEARCBIZ AR Y - IAHEBEOY I 2L —va Y
J\E 0K, 28 A1, BBH B OTP OfEGREEICH T 2 g BT
B BT, & KA1 ZEH B 2 0 RMRICBI 2 IREY & TR

B SUETEMANC B T 2 AR O 3 s EbERE

F
H
]
i
HA ), 2 SRA, SR B RO RZ 2 HORERICB T 2 DInik
H
H
SFH TR, A 5RH], SRH
M

IR EA, & R B AR B B IR O i 2 E)

A RH], JEH B i 2 ZOTIARTE O pinch off

@ HARYIEEY 2 2020 FEFTARR (2020 4F) (> 74 VBfE)

REEREE, AoRA, BHM . YV ava—FTy v E3hkos—ar—yay
WREL, AR, BHE  JRCBI 2REOREX A F I 7 2

BHF], BEHAF - Hele-Shaw /L DIERED T

BHM|, ZEA : Directional quenching & & 2 tH7BED & — VK

ANPRRIH, BESR B, BEHE . au 4 ROBRICBT 2 BREMR

@ HAREMRAES BHERS R YW 42020 (2020 4F)  (FRK2:  BishpafE k)
ANRRI, ZEHES © MARE X UORERICE T 2 BENALERBR

71



KF E— LR
1. FREBOBE

For a decade or more, magnetic monopoles in condensed matters have attracted much attention as
tractable analogs of magnetic charged particles. An example is the elementary excitation in spin ice
(SI), where point defects or monopoles emerge from its macroscopically degenerate ground states by
breaking local “2-in—2-out” spin configurations (Fig. 1(a)). A pair of monopoles and antimonopoles
is fractionalized into two independent quasiparticle defects by successively flipping spins (Fig. 1(a))
and are thought to move diffusively along Dirac strings. Although they are not true elementary
particles, the concept of monopoles in SI is attractive and their static and dynamic properties have

been investigated by several experiments.
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FIG. 1. (a) Magnetic monopoles in kagomé ice. Left: a monopole and antimonopole pair is created in the KI state by a
single spin flip. Right: they separate by successively flipping spins. (b) Phase diagram of DTO under an applied filed along the
111 direction ﬂ13, |15]. The solid line represents the first-order phase transition to the critical point (open circle). The dashed
lines are crossover regimes showing the borders of the KI state. The typical KI range is poHac ~ 0.5 T and T' < 1.2 K. Cross
symbols indicate measurement points of x(w) in the (T, H) plane. (c) A snapshot of monopoles (blue) and antimonopoles
(red) in the MC simulation of the DSI model for DTO at T'= 1 K and poHac = 0.5 T. This is shown for a 2D kagomé plane
viewed from the 111 direction. There are fractionalized monopoles and antimonopoles, separated by a certain distance ~ &.
A monopole-antimonopole pair closely bounded in an adjacent region is also seen (gray squares). £ determined by the scaling
plot of Fig. [[{d) agrees with the visual distance between separate monopoles in the snapshot (green arrow), &€ ~ 30 A [26]. (d)
Calculated x’(w) plotted as a function of Ly, /(= (w1/w)'/?) for the NSI and DSI models and comparison with the theoretical
scaling curve of Ref. [18, x'(w)/x/(0) = F'(Lw./£).

Dy, TiaO7 (DTO) is a pyrochlore magnet showing the SI ground state. It is known that the space
dimensionality of the SI state can be tuned by applying a magnetic field along the 111 direction of the
crystallographic axis of this compound. Along the 111 direction, DTO consists of alternating stacks
of the triangular and kagomé lattice layers of Dy (Fig. 1(a)). Under an appropriate field ~ 0.5 T at
low temperatures, the spins on the triangular lattice layers are fixed parallel to the 111 direction, while
the spins on each kagomé lattice layer remain frustrated, keeping the 2-in—2-out spin configuration
(Fig. 1(a)). This state is referred to as the kagomé ice (KI) state (Fig. 1(b)) where the monopoles

are restricted to move in each two-dimensional (2D) kagomé plane. It is thus considered that the 2D
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dynamics of monopoles can potentially be evaluated in the KI state.

It has been theoretically pointed out that monopoles in the KI state behave like a 2D Coulomb
gas (CG) and obey a scaling law for the frequency-dependent magnetic susceptibility x(w)/x(0) =
Flw/w) = F(Ly, /), where w; = D/&? is a characteristic frequency determined by the charge cor-
relation length £ of the KI and the diffusion constant D. The frequencies w is related to a mean
diffusion length L, = (D/w)l/ 2. This scaling law is universal among 2D CG systems such as the
vortex dynamics of 2D superconductors, 2D superfluids, classical XY magnets, and the dynamics of
melting of Wigner crystals. It is a novel perspective for the study of the monopole dynamics in SI
compounds.

We have experimentally investigated the monopole dynamics in the KI state of DTO by measuring
the frequency dependence of the ac magnetic susceptibility y(w). These enable us to capture a
new aspect of monopoles in 2D and to interpret experimental data of y(w) clearly by a comparison
with a theoretical scaling relation for generic systems of 2D charged particles (see H. Takatsu et al.
arXiv:2103.12101).
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) LRI 7 4), AR 4 B OKFITCIHE R ED . INICEERERZRT.

1) ZEWRY 5 XX BBBEICHK DOEERDYIMERR

Pt; ,Cd, &, 2 ~086 Dk X, 2FHEOZERIRY 7 R 25 CsCl BUJFIABCY U 723777 Stk s %
o, ZhZhOZEHIRY 7 A 20, WHEA, \EE, T+ HROEEZR2 420K 7 7 XA 25N
NTFICHR-7MEEZ LTWS. AMEOBMER T EM L, ZORENRESEEN S 20 3L TR
72, BERICIX, Pt & Cd DA A > DNE T O KM TIEFHT & 0B K2 KR DTS
5 eWbhrolz. THUX, BEBIRS 7 AXITREK T 2EF Y MHED, 7 2L I T L¥ =ikt
THOEMI R REE 2 S, PRI A kBE2Eo Y FREBSLES U RER O HIE RS HiETR X
NBIRINC D B0 D 5. F720X, 7T A EXDPFFORFHE IS CHREEINS ) VBT
BATE 203 LAV, HBEUCIE, ZREKIR 9 AZOMEIERT 23D eEZI 5N KT rLF—
TH /7 VE—RBPFET S T BERBERFEEZAH L. 2071 2 ViR, HAOMRE
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A3, HREREER T, R0 7+ 2 X A EEE FHELCER 3 2 RERFEORE 28I L /2.

2) HMEAA Y AEVHEBESBEFOREERAL OIS THREERR

AV Y e HEAEEENR S LB FOIRELHS A ¥ VHEBRASE TR T, Dirac ¥R
Weyl 237 2 )V I TAVF —BHBIFET 256, BFEXEHERICEALZRM LU M Re I hui
HEIHEFICRND Z DRSNS, ZOMRIREBTRY, P CHMEAS A > e HEEHTE S
Ba, 0K RBRIEFRENENS 205 M, BIRD 2 REROMAT —<TH 5. Tk,
FA—fmP TAY VB EE T L A A4 2 AR Rl R R E RO EMYEICEE L, ¥
HENE X OHHUEEHRORRZED TN 5.

3) A1 JIMLEMDOMRERRZEM C EFHXST

A NGRS 2R OLEYH TR, Tz KL 2EFOREBEEDIEK S, h14 IV EE
OWEEFRi -7 bRa I WVETFYIELENS. Fix DI V—7TIX, 2O bRa I hviE %z
HLHICT 2720, FhEEONFMEICN L, BIRESEO5 77D & L 7k & 7280 A 72 L@
KL, EEHRCWKIDENE D L5 R e R~ T pEE 2R > Tt 33D T0W5. ZTHET, &O
PDOHAZVIEIZEBRL, BHEREREEFYHIEZEDTEZTED, a-IrSny T, Sn 75 v 7
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CRBHLTERL. 2 kD, AIBEOEBET 2R OIEMESETH 21200053, W BITHL,
BYZHAI L TR 2 BERMAETEHSE RH L2, o-IrSny & Fl—OfE&EE % 12 IrGey T,
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BIEYERE
1. FREBOBE

ARWZEE T, HaEINERERS LR RELRIM R EOFEREZIT>TWa. &, £
o DFWEIC BT D IEEEME BN 2 1R 2 720 oPItEisE 2 o T 2. KHZ, BIEESn — R
TR ONMERGETT 5 8T, ZREKMMEES LURATMIEDFEBEZHEL TWwa. BIRINICIE,
BiChy & (ChidAnas ) - SbChy RIERILEY), SnPnk (Pnid=2 rr ) BRILEY, P>
MALEB LG Y br Y —G8RRICER L7# LWEBRER - AEMRORIEZTo T\ 5.

1) BiCh, RBEEEDOHZE

BiChy RBREAXDOSEEDBTERIAMKIBAEE BiChy JBEEMIIE T OEIINC X D 1IE/ fAE
2 5 AL GE ICREERE T 2 2 b o TWa. HANHTR, BEEHEEEEN KR LR L,
La(O,F)BiSs OETMTIE, ESAMEED T.~2K D 5580 T ~10 K 5T T 5. KRHFZFETIE, &
JEAH DB RS R BN 2 48 2 72, MERAMAZ W T ORMAERERIEL 7. Fx V7 F—7
B2 REICHIE AT AEZR (Sr,RE)FBiSy O] TS 2 B HlE 2> S FEEI/FR L (Yamashita et
al., Sci. Rep. 2020), FIAARIRMREEIC B LMK Z R L7z, (Sr,La)FBiSy icB W\ THEAAGR (328
BIUS) OWEGHE EITHUERAED &, SEMHE GEREAAE) CIRAEMAERIRIMEIE N, 7
J VOVEIREFRBIEICERE CH S Z & A L7z (Yamashita et al., Sci. Rep. 2021). 1E/7 A& D
La(O,F)BiSSe (Hoshi et al., PRB 2017) 3 & U Biy04S; (Jha, Mizuguchi, APEX 2020) @ [R{ %)
FICBIL TR, RNASIRSBIH S N IR 2 R 3 2R E oM TE D, EEHEORSE
Y HHOETHMT 5 I LT, BiChy RBEEKICEWT MESEENHEOZ(IC X D, BEEHED
A4 v F U IPEEZ TSR] ZRELL. GERERON%Z Fig. 11277)

RI T4V VBEEICEAT ST BiChy RBEEMHRICBWT, MaatEEONME (EEAIC 4 [B[E
HONFME R AT %) 2 - 7 BEEREBOEANEATE (2 BIEESSFME) 28I X 4L (Hoshi et al., JPSJ
2019), x~7 4 v ZBEEREN R L TW2EZ NS, 2~ T 1 v Z7BIEEIE, BixSes Rilin
Hik (MRa Y 2 VBRERGERYE) THEAINTED, AR OB#E S &, X 5K LMK
HoHNTWAS. 2020 FEDHETIEX, *~T 4 v ZHBED LaOgoFo1BiSSe (Hoshi et al., J. Phys.
Commun. 2020) % CeOBiS; 7Seq 3(Kiyama et al., PSS-RRL2021) TH @I 2 Z e 2R L. %
72, LaO;_,F,BiSSe OKIAfE S SN 21T\V\, F F—78M» 2 = 0.03 2@ X % {KRICBVWTHIE
g E RO e 2R L, KETEHHh S A~T 4 v 7 BIREIEERTEDOERTICHKRT 23D
THWZ %/~ L7 (Hoshi et al., Condens. Matter 2020).

4 BB Lay02BizAgoSng4Se DENTHBEEMER BiS, REEEARDOEEREIT 2 EE (2 KD BiS2
BT 7V FIALT—LATHEELTWS) THIH, hrarF+ A4 K@% 481217 Laa0aMySg D
(EEARDBFREZIT o TE /. 2020 FEHEDIFET, LagOsBisAgySng4Se DEiFE N ST & SE T
BLREPUHE 21TV, BN FBEEHENZERL -, 2 @RI, SEHINC X D ES &> S BERHRA
SRR R L, BRIEENIKIBIC ERET 22 bho Tz 4 BRICBWTIE, 2 GPafd
JEE TOREHERTIZESBEZHEDL, 2 TALTBRENKERT 2 hbhrolz. 4 GPall bk
DETHERTIE T, O EFEPERIEN, 8 KIE L B TIENFHENOEEZ A8l Xz (Lin
et al., JPCM 2021). #HH#7Z 4 EHEROSE THERITTH o770, SEMHOMEREICIEE->T
WV, SEROMFETHRIAL T E 720,
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2) ®IYrOE—EEE (HEA R) BERER - AEME MR

FILLWHEA BBEREERORE o, 120FETYA 2 55EU LoRETENSEFETS I b
o —5% (HEA)) 2SR A RGO T THEEZED TV S, FLld, 1EROHE—F 1 25
75, WHbWLEETHS HEA 26, KO &M LEY)) ITHEA ORRZHERT L, THEA Bt E
Y1) OFFEZ 2018 FELEIT o T\ 5. 2020 FEEDIFZETIX, Cull, MiHEZ H D TrZeo(Tr | EREIRE)
D Tr ¥4 + % HEA {b L 72#H L WBIRE (Co,Ni,Cu,Rh,Ir)Zry ZBF L7 (Mizuguchi et al., Mater.
Res. Lett. 2021). D (Fe,Co,Ni,Rh,Ir) Zro BREAERSEML, T BREAETY buv— 2 HHE%
RERNWZ R RH L7 (Kasem et al., J. Mater. Sci. 2021). —/7, HEWHIED» SEEEX v v 71T
B3 2 EWmEaiis 2, BAETY brbE—DfERIHY, BEEX v v 7O =75 IR E—(L
THIEDBHUEINTNE., ZDZ XX, TrZry 2 HEALOFEERRL ZT 5 3XokE L, IZLAY
OB ZT T 2 KT E O RENCAIE T 2SIl 2 Fi o TV a Z e WRERT 2 e EZTBD, #H
B8RO HEA L2 HfRS 2 L THEHERRTH S & EZTWVWS. 2020 FEICIIH HEA BEREAR L L
T, Nb3Sn#®D Nbs(Al,Sn,Ge,Ga,Si) HBIFE L7z (Yamashita et al., J. Alloy Compd 2021). 3 KTl
BEET 572D HEAICED TeHMETLTLE 728, IBREZY PRE—DHRICED Ho R J 28
m b3 2 AN A SNz,

NaCIEAILIAFF R 2019 4FIC NaCl B2 F oS8 7L 5 4 NEEER (Ag,In,Sn,Pb,Bi)Te 2
L7z (Mizuguchi, JPSJ2019). 2020 FElL, ZOYWEER—ZR L, M¥ 4+ (AgBikRY) &AL
aZ %A b (SeTe) ZMlif e bERLL, B—H 4 D HEA{LTIRERTERWIEFICE VRS
T e bE—%2EHT 2 FEEZFE L/ (Yamashita et al., Dalton Trans. 2020). %7z, FFEZHW
TREMEBRFE LTV, (KOWERER » S WEIOTIEREE L 2T 263 % HEA BUEVEMRIZ T L 7.

3) HEME ORI

EFNFv U 7BEZRIEMRZHEE NaSnyAsy DIER EROBEZHTIE, F v U 7tk p &Y
DR, nBOMBZHAGDE TEY 2 —AZHAITS. Thbb, ZhthokloEER %
L L7295 2T, WMERELANZEEDRER S p Bl - n MR 2 HAGOE TRELHET2(F
HI 20BN D o7z, ZHUITHL, MmPODH2AMCBNTIpHETHD, HlOHFAZIEnETH S,
CWVWS B ERRIME WSS, pB - nBoMRZHAGDE S Z 8%, Bz X 28
HAMHATRRIC2 5. 2019 FFITIEM 70— 71T X D NaSnpAsy 3RV F v U 7R Z RS 2 L o3
HEMNT=D (He et al. Nature Mater. 2019), B NEAERTH 2 ZEPSBAEES 2 —AADIL
FIZHREETH o 7. AWK TIE, —HIIERERZ W5 Z & T NaSngAsy BLMIZAGMZER L, 245
WBOWTHEAGNRF v ) 7t WO ORRREE MR SN2 Z e 2L L. REUE, LA
BHTHEZeno, BAENGZRAEETY 2 — UEEEIMRETATREIC R 5. S8, MRIOZBERDSRIERIC
IR, X575 EMEREMRIOFEIIFF IS (Nakamura et al., Appl. Phys. Lett. 2021 Editor’ s
pick). (EBHEROK%Z Fig. 2 1TR7T)

As/P ZRT Y FLHE EulnpAsy ,P,, SrSnoAs, DEBRIME oY MUELEIEHERE L7 =4
Ve NI =DIA T UREE LA F A VP ORI NS —HOYERTH D, EOBAERIERE S
TE/ RO Y Y PVHBEMENEZ=2 s> 2 LT Sh VTV, Bl As 2B THATHEL
BVERMZRT Z e PRESVEDTWS. ARIFFETIE, As/PHRY Y FUHEulngAse P, SrSnpAss
DOBEREZIH S22 L7z, EulngAsy P, DF ¥ U 7EEIZ~10 cm™3 TH 2 DI L, SrSnyAss
13~102 cm-3 TH o7z, TAULXSrSnoAsy ICEEN S Sn KIBICHK T2 2E X 55, EulnsAss_, Py
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DEHNAFIEx =0.1,02 DL E~1 mW/mK? &\ HEEWEZ RS, EXOTHRERER 2T 3Rk
T029TH D, BLERKEIC XD X o702 2 BRI BT E 5. BKRFEVAIE, £ HEEER
12 £ AUE EulngAsy & SrSngAsy 13NNy RREEZMEDS bR HAWETH 2 DIt L, EulngPs 138
HWOPERTHLHATHD, RIFFETEML 7z EulngAsy P, 1 bR Y WV EFHIEB O WS
BEOrOBEE LD 55 Z %/, L7 (Shinozaki et al., ACS Appl. Energy Mater. 2021).

)F I LAF > ZREMDERME Li;_,Sny, Py DFAFE  NaSnoAsy % Nay_,SnoPy & W o 72 #l n
EYVE RS L CE . AWBETIX, Lii_pSnoy,Po DERUCHINL, Z DRSS 2 I S 5102
L7z, FEMEIE Li/Sn ORAHBIE DO oM. LRROBEEARCIZERD, Lij_,Sny,Po
1% 0.5 K YL ETIBEEREE 2RI R0V, ZAUIL/SniBAEHAICE D EHENIRELZLT 57
DTHHeEZONDS. Fie, XMREHTRE ORISR O A2 63, 3P BEIEISHIE D> & R
MRS RO L BR L. X512, N=B 28 SnP (REE L Li/Sn RAR—HV— @ 54 555
HHED, LizA VX —AL—b LT 774 MZELLTWS SICEREST, Lij_,Sny Py %V
FU LA K Y ZREBEMOBEMMEL e UTHET Lz, B FERLAEIEIC X D FRRERES BN X h,
AR e LCIEEE RS Z e 2L 2L (Goto et al., J. Mater. Chem. A 2021).
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