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Emergent magnetic field from thermal fluctuations:
Kagome and triangular lattices

A01: HIRSCHBERGER, Max

In nature, the distinction between left- and right-handed objects or processes, described by the concept of
chirality or ‘handedness’, is a recurring theme. Magnetic solids provide us with an example of chirality physics
through the spin chirality of atomic spin patterns: these are noncoplanar (NCP) patterns where the spins are not all
lying in the same plane, but are twisting in all directions of space. NCP spin patterns are famed for strongly
affecting the motion of conduction electrons, through a mechanism often termed ‘emergent electromagnetism’.
The emergent magnetic field, specifically, is directly proportional to the spin chirality of atomic spin clusters, and
causes a gigantic sideways deflection of moving electrons. It is believed to be the key to unlock advanced
technological functions related to the control of spin and charge currents in Quantum Materials.

Our research group is interested in anorganic magnetic solids: their synthesis as high-quality single crystals
using solid state chemistry, their characterization via neutron beams and synchrotron x-rays, as well as their heat
and charge transport properties. In collaboration with members of RIKEN Center for Emergent Matter Science
(Wakoshi, Japan), we have pioneered a family of model materials for the study of spin chirality in magnets:
RsRusAly, (R: magnetic rare earth ion). In this crystal structure, the rare earth ions have a large atomic spin and
are arranged in two dimensional sheets that realize a distorted Kagome lattice, or network of triangles and hexagons
(Fig. 1, left). Here, we found that thermal fluctuations of magnetic spins have a net chiral habit: despite their nearly
random thermal movement, the short-range correlations of the spins are subject to a left- or right-handed twist,
which can be controlled by an external magnetic field [1]. This spin chirality of thermal fluctuations causes an
emergent magnetic field (sideways force on moving electrons). However, it is absent in a related material with a
triangular lattice, due to the cancellation of contributions from neighboring triangles: Ref. [2] and Fig. 1, right.

Fig. 1: Moving electron (blue) and thermally agitated localized magnetic moments (red arrows) close to the transition
temperature Tc to long-range magnetic order. The distorted Kagome lattice of RsRusAl12 (R = rare earth) is shown on the left,

while the triangular lattice of R2PdSis is shown on the right. Adapted from Ref. [2].

Following this recent work, the present strategy of our research is twofold: (1) We aim to understand the effect of
thermal fluctuations not only on the motion of electrons, but on other quasiparticle excitations such as phonons
and spin waves. (2) We use electric currents to control the twisting of magnetic spins when thermal fluctuations

are absent, striving to store information in a spiral magnet.

References
[1] K. Kolincio, M. Hirschberger ef al., Procl. Natl. Acad. Sci. USA 118 (33), €2023588118 (2021)
[2] K. Kolincio, M. Hirschberger et al., arXiv:2206.05756 (2022), submitted
Group HP: https://www.qpec.t.u-tokyo.ac.jp/hirschberger

HIRSCHBERGER Max (Univ. of Tokyo * Faculty of Engineering * Associate Professor)

3


https://www.qpec.t.u-tokyo.ac.jp/hirschberger

BTl =a2—ALH— No.7202247 A1)

DFRIEIX D —RRICKDAIRI TV IEEDRIH

AO1 BE  4TH 1EHE

ST E S F—RIET BEERFCREERDER S - o FaRE LT 5 2 LT IR
(ZE i E R R 2 FEE T, RO RIE L L T RE B R 2% E L7
D, TRk A W BEREO B E A E T 272DV LD L9 ICo TETHET, R
BB & Z B RED T OICEZE R E R TERS BRI L HINTITH Y £H A,

1127”79 & 912, Ruddlesden-Popper /L7 =7 AfE{EA) (SrasaRUnOsnea) 13 RUO2 JEEIT 72 % n D
EWZE WA BT RRFHZ R L, FENONEFICT VU — 2 il B CHN D SRR H D £
T B, S E TET E— 2RI L2 BR b5y 7/ © 2 3% 2 — BRR OFAE IR D #1728
n=1 \ZH =B RNT = LEREY SrRUO, 122\ CBEE 2 /R4 O 22 EERLCHI 0 TRkith L £
L72[1], ZO#H ORI L0 155N BEEEBRE (Tome=l.2K) (XBIETH AR OfE & 725 T
B, ZHICLY, EHERESZIX 0D ET D SrRUO, T D FLRER) 7o ARG R ORI [2] R0,
SrRUO4 Al LD 5 &7V G OFHE[B]%., RS TIIOM L BRI ETEE L,

—J7. N2 \ZHT2 D TIENT = U LEAEY) StaRuOy IS IAE O BT IR R AR L, BRSO EE IS
BTN BRSO Z L 9 BF R~ T 4 v Z7HEBBND 2 L NEXIEHRORGTMFEIZLY
MRS TWET, ZOFRLIRE, @S E 72V 7 B 2 D72 ZBRDNEET DAV TV E 7723, SrsRu0;
IMICEBI L 2R b IFEEE T, R~T 4 v ZHRFORFERC B A A VO RE#ES, £ < OEBH L)
2o CWER A, AREFETIE, ZOEFE—2MEAEZFIH LIZBIEY D FReE ¥ 3 —iE
IZ RV EEE R SrRu 07 oA~ T n i iE A B L, R~ T 4 v 7 HHOREMEH & & b ICTRAEER
SR AR E LT B RO ERZ B Lizwvw e BnET,

SrsRu4013
——— SnRusO10  (p=4)

Sr3Ruz207 (n=3) Ru#4+
04,0
= 0:0:0 o< ® =
(n 1) OOO O::xo::;o oVvoVY0 (n °°)
o0 OMOWO 040 Ocro
0V0V0 040 ® o0
SrO —O0,0 ) 00 ® 0.0
RUOZ_ © ] OO O‘:’O O(_)O oo ©
SrO —©70 ) ® 0 0 o"o
OI\O;\O O O O O O @
VN P 0:10:10 0v0
. O O O OQO(:)O O‘“Ol“o .
SUperCOﬂdUCtlng B ® <0 o (3) O\ ferromagnetlc
nematic 3 ® S ® @\
N

1:Ruddlesden-Popper /L7 =17 AFE{E4 (Srn+1RUnOzn+1=[SrO]n+1[RUO2]n) O3t i H 3t & F 74,

BTN

[1] M. Uchida, M. Ide, H. Watanabe, K. S. Takahashi, Y. Tokura, and M. Kawasaki, APL Materials 5, 106108
(2017) [https://doi.org/10.1063/1.5007342].

[2] M. Uchida, M. Ide, M. Kawamura, K. S. Takahashi, Y. Kozuka, Y. Tokura, and M. Kawasaki, Physical Review
B99,161111(R) (2019) [https://doi.org/10.1103/PhysRevB.99.161111].

[3] M. Uchida, I. Sakuraba, M. Kawamura, M. Ide, K. S. Takahashi, Y. Tokura, and M. Kawasaki, Physical Review
B 101, 035107 (2020) [https://doi.org/10.1103/PhysRevB.101.035107].

W42 52 HP: http://uchida.phys.titech.ac.jp

FTH IERE RO T3R5 - BB - HEHdR)


https://doi.org/10.1063/1.5007342
https://doi.org/10.1103/PhysRevB.99.161111
https://doi.org/10.1103/PhysRevB.101.035107

BTl =a2—ALH— No.7202247 A1)

KRR AEICLDERPDRE RO HBEEHR
A0l BE PN HSERA

BN OEEEE . [T 0RO O ) I2B T 25 EHEICET 22 ED TR0 £
T ZDOT, RFRE T, AFFEMTEK CEICHEON D BT TR TR, 2 r0EHEMHESe
ZOMELE LCoOM NS OB THWET,

EFVL, RIS RN 7o e R (KU SR I R) DA I = X LZHOWTHFE 2 BB L T E
7, 2008 FIZAE AL DR ARAE A~ DI I 1T D W R S OB LR O 2 e LI-0n, —#oO
MRDOEAO—HTT [1], Dk, MKHAEMERORE ML 7ol « FHERES)N Z OBHEO
R CTHDLZ EEERITHLNILELE 23], fLWREII= 2 — AL X —F 4 BEHEL 2 S
AN

BT, BRSO A E U EANCOWTHIEZ TV E L, £, EBAE ML (EPR)
FHEL GTFEF I 2 b—ra v, BENBEBCLGR R ZHAAGDE T, BMRIREIED A T =
ALEFATHZ LTI LE Lz [4], R, o 7Edh & o RIS AEERORY O EH R
Lo T, TR EERARAY NU—Z 2R LTEBY, A EACELIZEMSTHD Z LKA
LTV FE Lz, IRIZ, PEEM Z W T, BEE B MRS~ D A U EAERINTH 2 L3 T
xF L,

IHRBITIA T, H—2IE, A AV E SO NRIEE (NR A A ikhh) OB RIZHOWT b#E
L% L7z [5], Phail, EHIIA A RGO mEENIC X D8 EA b Z R L TEY [6]. NR A A4 K
B ~D R A B EANE AV IERDE Z T, A AU BERFEShS ETFRILE L, Zh
ZREND HITIE, RFTH 72 A B A ORI, HIEIZHE L7z NR A A s DA HIE R ORFEEEN
METT,

5O AR TTIEONR A A USRS L TR
FHZ X DRI A E AEAZITV, —HRA~D A
RN Z DBRICE U DIEE I AT ML EB]
BT 252 LT, FEBRIIZ NR RS TIC 2 B E
LD LZMEND, TOWEEZI LN LET,
FIRFHIIZB W TR Z 77T NR A A L D%
e A BIEO T, HITE DAV EANRE:
MR R Z8RET - EBLL, RGP ORE T CELEE
NES DEBROWET 52 LT, AL ALEOH 11 NR AR BIT DIEFH AL AL AL
HEHBELEST (K1) . TAELLEEHORE

[1] Y. Uchida, N. Ikuma, R. Tamura, S. Shimono, Y. Noda, J. Yamauchi, Y. Aoki and H. Nohira, Journal of
Materials Chemistry 18, 2950 (2008) [https://doi.org/10.1039/B801704B]

[2] Y. Uchida, K. Suzuki, R. Tamura, N. Ikuma, S. Shimono, Y. Noda and J. Yamauchi, Journal of the American
Chemical Society 132, 9746 (2010) [https://doi.org/10.1021/ja101930d]

[3] S. Nakagami, T. Akita, D. Kiyohara, Y. Uchida, R. Tamura and N. Nishiyama, The Journal of Physical
Chemistry B 122, 7409 (2018) [https://doi.org/10.1021/acs.jpcb.8b03839]

[4] Y. Uchida, G. Watanabe, T. Akita and N. Nishiyama, The Journal of Physical Chemistry B 124, 6175 (2020)
[https://doi.org/10.1021/acs.jpcb.0c05408]

[5] Y. Uchida, T. Sakaguchi, S. Oki, S. Shimono, J. Y. Park, M. Sugiyama, S. Sato, E. Zaytseva, D. G. Mazhukin,
R. Tamura, ChemPlusChem 87, €202100352 (2022). [https://doi.org/10.1002/cplu.202100352]

[6] Y. Uchida, T. Matsumoto, T. Akita, N. Nishiyama, Journal of Materials Chemistry C 3, 6144-6147 (2015).
[https://doi.org/10.1039/C5TC00314H]

http://www.cheng.es.osaka-u.ac.jp/nishiyamalabo/research/325.html
WHZEH CRBRKEE « REFEBEEHEE TR - HEEER)



https://doi.org/10.1039/B801704B
https://doi.org/10.1021/ja101930d
https://doi.org/10.1021/acs.jpcb.8b03839
https://doi.org/10.1021/acs.jpcb.0c05408
https://doi.org/10.1002/cplu.202100352
https://doi.org/10.1039/C5TC00314H

BTl =a2—ALH— No.7202247 A1)

REICERESNSMRODHILE SR E O MR KRS ZH

A0l Bf  #EF Lk

ez OWIZEE CTIRER S B IR LY OIS A A 8 U T OXRIFRME - IROTIEZHIE L. Hr BB -
BRI 21T > T ET, B OIS 2 RIS Km0 BETH Y . B—OWE)»
SITHIFRFCERWE S 2 LW E C 2 et ni & D 97, ASEBTHRPHEYET2013) 27
—LD FRB DI NVEREE TH D T AX NV I A | 2B L LTCBEFIRAOIRIE T, BMEAT

DRRETHANVRMETEHD ZDAFNIFA AL, WNREBERTHETX 52 LA E

MR L LTSV ET,

AXNIF L EERT OEEOR TR LA N
ENTWVWHDNRY v a3y A% —-5F4 (DM) FHA.
ER . 2B ERO A 2052 & TA
XU AU NEENSIE T, T Tl ZE M s st
MER LTI E T O T, REMERIC A B -HlE
FAAAEH ORI 2 B B T2 B T AR
Hko DM FHAER G TE £9, For iTmn
AV -EMRAERA R OWEE LTS U P T A
f{bZ AV, PR VR — R eV H H L
W= VR R A B 5 Z & CTRE DM A EEH
EAXNIF L OFEEEREBLTOET [1,2], K
WFFEREIL ClE Z O ICmN B 2 EAT 5 2
LIC X DHEEIRAED EBL L  ZZ TOAF VLI A
DHEAFI AL DM HHEERHZHOMNITHZ
CHEBEELLTVWET,

A -WIEAR BAEH O &g & D
REN ANV I AP B A hr=Y
ADFEERHSTVDHZ LIRS ABNTVET,
BEOFR A OWFTE L LT A U T 0 AFR{EY IrO, &
PREGIEIR IR & DR A R & LT Ir0, W& &
NRLLS A IRICERT OIMETHDH Z & &R
LELEZ (M2) [3,4]. b DOBFZEIL MR,
ORI T 208 LU CAMIE T — < & DI DD
WTEY E7,

275 3CHk

FNA AD

bt
'11".. L1y

Sas s
“1 ; '{' N i
&
BWR B -BEEEER =
EEOME /_/—
L t7=\dr=Nt B5 EmDM
BILAEI P RNP2RENY S

1: iy vya s v A —-5748 (DM) FR BEH,

0.12

® IO,

O Pt

o Ir
0.08F

W
0.04} —
HgfL— 0.09
0 Ao, = 1.7 nM

0.00

0 4 8 1.2 1.6 20
t (nm)
2:1r0; DAL BISE MV Y DIEEARTENE, Ir0; DA

B R— L4708 0.09 & Pt ERIFEE I REWZEEIR
I

[1] J. Matsuno, N. Ogawa, K. Yasuda, F. Kagawa, W. Koshibae, N. Nagaosa, Y. Tokura, and M. Kawasaki,
Science Advances 2, €1600304 (2016) [https://doi.org/10.1126/sciadv.1600304].

[2] Y.Ohuchi, J.Matsuno, N.Ogawa, Y.Kozuka, M. Uchida, Y.Tokura, and M. Kawasaki, Nature.
Communications 9, 213 (2018) [https://doi.org/10.1038/s41467-017-02629-3].

[3] K. Ueda,N. Moriuchi, K. Fukushima, T. Kida, M. Hagiwara, and J. Matsuno, Physical Review B 102, 134432
(2020) [https://doi.org/10.1103/PhysRevB.102.134432].

[4] K. Ueda, N. Moriuchi, K. Fukushima, T. Kida, M. Hagiwara, and J. Matsuno, Physical Review Applied 16,

034039 (2021) [https://doi.org/10.1103/PhysRevApplied.16.034039].

HF%E 52 HP: http://interface.phys.sci.osaka-u.ac.jp

B IR CRBRRZE - BIZEORIER) - %)


https://doi.org/10.1126/sciadv.1600304
https://doi.org/10.1038/s41467-017-02629-3
https://doi.org/10.1103/PhysRevB.102.134432
https://doi.org/10.1103/PhysRevApplied.16.034039
http://interface.phys.sci.osaka-u.ac.jp/

BTl =a2—ALH— No.7202247 A1)

PEEHECIIBREZRAV-ETFRARBORRE

AO1 BF  BEHE $RED

dEFRCIEFOLIICRELIZETFOLSE, ZXAX =R CIZRDIPUED g HHT 5080
DHHEZRDHY  LUEOHHE LMEENET, N, SUBICETFRH 207200 HE (BiroH
HE) BFOAECOFMOBHE (A OEBE) WA TESOBHELEZDLZ LN TEE
T, ZOLORABREMMURTIEERFET 22085 TVWET, BIXIEZIKIETEFOAE D)
MDD OPERFRFCTH Y . BEFDOAE UICFE CH AW TR R F—PNMELS 2D Lo
TR ROF EAERC S L E 3, FERICHLED A BHE L IKE TR L. T7hbbBv & 2R+ TRz
LZEENEE SNV TOREE 2D ERHY BUERF EMHENE T, 2, HuEf oM AER
WHRLETH, A UHOMAEEREFRLL, IR TOETEZBEORFICE LIZEOETES L
DI —a U RIELNT Y OPHIAEN T E 2> TWET, R L L THUERRT &K BEFORICIEh v
TVTRBHY Kix iR AR T LR TE LT,

1o0f1E LT, iiFxiX, V O d BEFNELERKF 2 RT
BaVio01s & WD WEIZHE W T, BLUERRF~DOMIEE N A m — 4 A ¢ % ”
FRI I RAERTZEERHLE LE[1], ZAUIEAR-ERE 7 1
AL XENDHLOTH Y KR HIRIE~DOFELRE, IR 5 [H
BEAOHIBBICB T LI LB SN TWD D TT, LaL,
BLUBRLT O X 5 eBERF OIS T ZNABHI S DT E A

EH A, BER-EEEZ oA, 2508 (GRS K
JEAR) ORIO R = R L — (FHEE) ITL > THE S E T3,
AT CEiEr (EERRFEHE) LARIEF (BRFEHE) oo = %1% —
DIV EL RBHEEARHED 20N ETY, Ll BUERFD
BAE, BRI EER S HUERRF ORIEIC L > TEILT D 2
SR LT, THLERFF-BLERRF ) S T SRk - HuE MR )
DM TIEA B PRI BAERIZI - TERSIT 528 THLE R - —— —_
WUE MR ORI TIE R B U AR AR - TRAI T & 1" 10" 10° 10t 10
RNZEBRI VBT, CABRETILF &3 &R TLE fime )
25N ET, X 1: (k) #EBL7- d#uED

ZHESMC d BEOBERENT XV F o s i e ntpe L RS (F) BaViOs RICH
. LasMoOys b0 £, = DM TIE, BUlBFIcH- T, By 0o ORI
B AV D HENMIECR 2 ) < SCGRENE > B[R] 7 0] % () < SR
WCREMEDRZE L LET, mEMEICB T TRICAM) T ETH TFTh vz, 2ThmE) 27T
TR&E] OGN TET, BRRNAL EMTINET, ZOBK NAAL O (= FAA UEE) IZEX
DIRNRT W & & BHFR TOEBKBIROZE O ERMICAT L, BRI DX )72
AL BHRENRZ A Z L 2MER LE L2, 20X 5 ICHE B BTk s z2 > 52 L
MNTE, ZhCk-T MuERS] ORI S TEETIIRVWNEEZXET,

H
¢
o€
%

'
TN UL L
L e \D =] N 0 = \O ~] N W

RARRRARARARARRRARARRARRRA

10° |AL, / L,

N~
RS Fo

or

PN
[1] T. Katsufuji, T. Kajita, S. Yano, Y. Katayama, K. Ueno, Nature Communications 11, 2324 (2020).

[https://doi.org/10.1038/s41467-020-16004-2]
[2] T. Katsufuji ef al., Phys. Rev. Research 3, 013105 (2021).
[https://doi.org/10.1103/PhysRevResearch.3.013105]

HF%E 58 HP: http://www.f.waseda.jp/katsuf/lab/index.htm

KA W5k #HE8 (AR OCS: » BELSARE - 20%)


https://doi.org/10.1038/s41467-020-16004-2
https://doi.org/10.1103/PhysRevResearch.3.013105
http://www.f.waseda.jp/katsuf/lab/index.htm

BTl =a2—ALH— No.7202247 A1)

AT ABEHMERICE T 5MEIEFEEF RSB OMANHE
BO1 Bf  JHJRBEE

(B IR ORI %2 BRI 82N 2 Mo+ s 2 iz £ Lz, 4% S
DI L T ZOMESIICED L2 Z ENTETREI N L BEWET, RAebD 7 Vv—7TlX
EFEE TR R SBIIT 5 2 & N TE DRI k% e R & L7iFge
BT TCWET, BRSSO EEE T, T4 0B WE E2ERT 2R EZ2ETe—7 L LT
FIRAL, B2 & EFOEEZBNT 20EFETT, BN OBBKE—A L FEE
FOBKE—A L FBRFFEELTWDHEWIWEAM S Z LT, AL TIHERT 2 EHRmIRIER
CRW B IREEE R 7 v SO BIT 5 2 LN TELDTY,

ST, AL CHIEXS & T 2% EIL Kagome R hU—27 &0 5 IfE i1 OELY] & Ff > TV E
7, Kagome S 1L [HEH | TH Y I LOFEIC L A5 E O ERARTORIFIZ/ > TOET,
HANE U < ES N R 70 BEOBRR IR DA HIME A FF > T D O T, flimfEo—o L LTHE
BHLZELTOHLARERETDY AN, KL HARITED DT TOREE S MR CHEBL L TWn
T, TOBEE TR OMELNFE I N Tz & WD) FHEIEE TF, Kagome *~ U —7 X3 a4l %
BERE LT EZR > TWET, ZOL972 3 MO LITHKE—A Y MBET D & ARBRIC
Rix REND ZABMREFRIC, ®LOLETTCHEZBLOLMNMIET, EWVWHIEE (7T AL —v 3
V) WNEENFET, FLTC, VTR ML=y a B FE o BRT— A Y MIME—DR#E s R L F—
REEZ DT D Z ENHES, MERICENTHSLSLLELE/RITH IRV ET, Z0kd
5650 & LIEEFRBIZEFRDPBEEICHN D ATREMEZ MO TR Y | iERMEEE L 2D
DTT, AHFETIE, SHICEFPABICEE) GBE) TEZ5X21CL, LV5L5LE LIRENSE

BLRT VR AED L £,

TIANL—varyBhlEols
EAREEXERTLHZ LT, Lo BREMEDE A SRREIZEN AN
R AWIED T — B FEDN ZERR S 41 3

F L7z, Lo LABHEDAY DI - S . B e

WL D0 &5 ARRERETI ~ ‘ ‘

PN N iEIE.‘\ H1~ 48 \ £ X

HMOBEIREEZLZESED &

AT FT, KR, FEFE TR ME

AR S & I PINE = 1:K ko N — 2T T, R A AT BT LTl TAREE A
5 Bak g 7z g pe o 45 X 1iKagome Ry R — 2B T BB AT HZ L TETREE A

iff;%jﬁigéiff;;g‘ GRS, B AT AL TR U LS5, MRS TR R &

S COMRECL TARIEA EIRSE, SR AL RE FE CRIM - b x R T,
BEREBZMENICHN TV E E

T ZOLEDITHELRDON, [V A PIERK IR JlE T, [0 A58 & 1%, 30
S0 1 BRREDIZAO—BRIETIEFITR I oG 2 %S L o Z LT, 2o X5 ek o
MR R IEIEHE 21T 5 2 & 13— RAICIZREECI 23, RL72 B OBFIE=E Tl 0/ UL ARSI A
Hfi[2] & R E BT A e SE 5 2 & T, 2O X REEERRIENRREL 72> TWET, A
72 b OFFOSER ERENT CHY R E IREOBIIC kA TV E E T,

27 3k

[1] Y. Ihara, K. Hayashi, T. Kanda, K. Matsui, K. Kindo, and Y. Kohama, Review of Scientific Instruments 92,
114709 (2021) [https://doi.org/10.1063/5.0067821].

[2] Y. Kohama, and K. Kindo, Review of Scientific Instruments 86, 104701 (2015)
[https://doi.org/10.1063/1.4931689]

FHRBEE (CILHEE R - BRSARTTERT - RiRD)


https://doi.org/10.1063/5.0067821
https://doi.org/10.1063/1.4931689

BTl =a2—ALH— No.7202247 A1)

AEVRTTIO—T T 5% RBEEEDEFRITIVINRF
BO1 Bf 3 RLiES

Z OFEM IS I AT O ABER N LBMEETHENTEY £4, ZhETiFan - @mTctr o
AV DOEFHBEINY TLED, HICEZEFREBH ST 2 L AARDHIISZINTH LN TE,
BT 2 RO IOV T SAESRIENTEE L, BAARGEZM T,
B OER & L TR MY LYE O —ORSRBEERTH L Z L2 F Lz, FEAMAZRME
L FMPE DR, BB EEIEBIEE 2 L OBREME TR OND Z LIFREEBREN LU E L
72 FLDH E D EDOANEMFFEIREITSRBLERITEATE LD TEH Y FHATLER, £ D7
— 7 CTHRBER O ER - HFRM N2 SN DE B DOYT-0IZT 5720 T, b ZONHIZHSO
BEHREZHOCTEIRL CAZWEERS Lot LT,

ABRFE LT OIEREN THL AL UIEANL, MEOAE DL ETHIKTHD NI HEE D
DT ENHBNTWETL], AV EIEFHEICIIMKOBNTH Y . B ELEDRNA Y U AIEH)
BOWNZIELET, BitE B0 AV UMIIRAET, (BT 5 a~vN1kE 5 X 0 I AET B3
MLT) AT IZERLTLENET, HASNTEAE LV OMEXIIMETOAL DL E|
EVELESNDZ EnD, AV UREAORREZFNTH 2 LT, SRBEERDOALE DL ZTH L
THRNEOND EEZXE LTz, BRHAEPLE ALV PLEDELLNR~T 4 v 7 BRFDOERK
(BB REN 2 BT MO TN & R 2 £ - Bia 2 H 5 L 9 ¢, BRI T NMR %
AWTHIEIZ X0 SRBIRERIZBIT DAL DL EOFBERFISINTOETR, AL PLEC
B2 i/ 7 a—7 L L TR URHENZHWD Z 8T, 2R E CTOREEZMTE LTI AN
BFons EHHFLTHVET,

SEJEZR 2 LT, FADOAIZEEE 0 BRI I AT RS A DR SR

2 E UREAE
FRD D, BRBEE O LIRS S LT SRS E

T4, BIAHFCIE FeSe 12 S <° Te 2 N—7 L 7=kl ¢ N
R SN TH Y | BIREEBRECI~T 4 v 7 SRS N

LRI E DAL D72 53, KFEIFE S & O THx 72tk
MEHE AL TWET[2,34], A B U FITRAAE T I8
LTLED Z MDD, AV UREADMEICITT ) A7 —
NOREEZ b OWBEE B XD E EE A, AEVREAD g1 pgepas w7k

AR & 7R D R & OBEA AR D TR I o

Pz s08 LS, BERAZ T ICROMAERICHEETE HREICH D 2 LITROMIEE
BONEERIFL LT NE LT,

DLUHRTHDL L, FeSe I SR Te & R—7 L=l BHZBW IR ~T 4 v ZFRFZ1T TR <, it
WHEEA 2 EVER RSN E T, FlxIE, S % F—7 L7zilE CIHRIE CREMENH BT 5 2 & 23
LNTWET3], T/, Tez F—7LEREHI MR UM EIZ/RD VWO 8EbLHV ET4].,
O OVEE & AMIE TR T 5 A B UHEANCK LTI DOREEZ 5.2 5 Z L liffsnEd, 20
K28k 2T A NEBEEERIIA C U RMEOBLAEN D b EEEREVCHEOEETH D EE X B,
EOX I RERNRROND N, EThb< b LTVET,

[1] S. Maekawa et al. J. Phys. Soc. Jpn. 82, 102002 (2013) [https://doi.org/10.7566/JPSJ.82.102002].

[2] S. Kouno et al. Sci. Rep. 8, 14731 (2018). [https://doi.org/10.1038/s41598-018-33121-7]

[3] F. Nabeshima et al. Phys. Rev. B 103, 184504 (2021). [https://doi.org/10.1103/PhysRevB.103.184504]
[4] P. Zhang et al. Science 360, 182-186 (2018) [DOI: 10.1126/science.aan4596]

FFFE =8 HP: https://yukishiomi.com/

HE AER OREURTE - #8G SUEATZERE - HEZHR)


https://doi.org/10.7566/JPSJ.82.102002
https://doi.org/10.1038/s41598-018-33121-7
https://doi.org/10.1103/PhysRevB.103.184504
https://doi.org/10.1126/science.aan4596
https://yukishiomi.com/

BTl =a2—ALH— No.7202247 A1)

PRIERTHELTHEB THEETRIBEENRE
BO1 BE A 3JELE

1911 FF DR E R LR D Z D) 100 4/, $Z O E DN BIE ORIRAERRICHR L TE £ L
7o A EINIRWNE E DERR - BREROWFFEN 2 S 4L, BLERIIRE O EIERH L WEBBRER DI R & o
TVoA T AN—IZ X > THNERICEATETE L, RERYANVA =L LTE, BREDORK
I ERAR % 5 2 7= BCS FRi&(1957 4E). BCS FRim DOFsfAx s B il L 7= SAER L4 = 1R AR A5 (1986 4F).
F R T EE FAE Y CEIRICIHE 2 BB SO FEB(2015 4) . S8 6l L L TETF LN E T,
LU, BB RRE OMRJAM) 2R BRI IR 72 < T, shid <o TnE T,

ARERBETIZ. 1964 £E1Z Fulde & Ferrell & Larkin & Ovchinnikov 237 ClRIEIZERGGAIIR SR 2 LA
TRRRREIRREIZ B U CRFZE R AT 5 TRETY, Z OIREEIL FFLO Mz L e, BCS Bl ORIz
A CiEE A b - 2B A ORI & 1 E D, @)D L VIS EEBEE b > 7B - Txf
FERLET, £T2T2LEBEFOXTNELEOARFHOEMESREIIE /RO T, HAWI EIZEZERT
B Ub)D L H ISR & F RSN EAT LR & 72 0 97, BCS @& LM 2 4 5% &
BRG] & TFE S NERET A, —J FFLO RREETIX, ZOFROELEEBEOITIZ L - Tty
(X DREA N, SRS CHBRERIEL L CTEZEDL Z LN TE T, FFLOREEIZEIL T D
HERAFZEAR THOM, BEx RIBREDNENTEE LA, L LR L, ERTITEMAICEIENHL < |
50 LA Ef% o 724 T b B TRIRIE 2 EHBLINT 5 L 5 e D ERERITE O TV ER A,
FIZNETHES 7O n EFDMEDBIREDIZ 1T/ > TE E L, FERSFRE O
NI AR OIRAN D72 F2, B FRRICEF Lz @ikikaafE s i FFLO IR R EICHF &
EZHNTEY, ERRIZELD 24 E T FFLO RIE L E X 5N 5 BREMHE Z T AER 8RO %
175 CT&F L7[1-4], W22 Tl 20 S Al E < FFLO IRRED ZE AT M 2 42 2 & & B,
IR SRS ORI | RS 8 B 2 A L 722 28 DB O F I B ERE 25 L, BEISE O J7 kA
WHED X IICEMER L T D E#Em L LD B TET, ERIICE—72 BCS BzEIXE T
ROFKE LTHAZDNET D
T, ZEWERHDOH D FFLO HBin
X A3 O ORI TH
AL ENTEET, IR, W
fa. BEARPCHERISEVNDE D D
X9, FHAS FFLO ke ik

R, EEMCERT D HF —
N LTI O ZENL T [ 23
ITORENTERITRE R D & H
HBTEET, ZOLIICETR
HEDOBLN D FFLO JRREDZE [ 1: FFLO BIRMRAED AN, () P22 L CoE 1270, k+q/2
MM OBET 52 LT, &  &ktq2 OBFRIERICIVAROEEEE q 2H-, (b) EZ2H ETO
T O S~ LF Ty FFLORIEZ/RL, AIRO q ICEOFRF 284 322 ML BIm 8L Wi
XL S TINET HE I B ND,

BizE  ®EEE

23 LIk
[1] S. Imajo et al., J. Phys. Soc. Jpn, 87, 123704 (2018). [https://doi.org/10.7566/JPSJ.87.123704]
[2] S. Imajo et al., Phys. Rev. B 103, 1220501 (2021). [https://doi.org/10.1103/PhysRevB.103.1.220501].
[3] S. Imajo and K. Kindo, Crystals 11, 1358 (2021). [https://doi.org/10.3390/cryst11111358]
[4] S. Imajo et al., arXiv:2110.12774 [https://arxiv.org/abs/2110.12774].
5228 HP: https://kindo.issp.u-tokyo.ac.jp/

AR GROTRS: - YIVERFIERT - FHEBIE0

10


https://doi.org/10.7566/JPSJ.87.123704
https://doi.org/10.1103/PhysRevB.103.L220501
https://doi.org/10.3390/cryst11111358
https://arxiv.org/abs/2110.12774
https://kindo.issp.u-tokyo.ac.jp/

(B 7] —=2—A L& — No.7 (202247 H)

RUOVEISCEBRTHATIETFAEVDRS

BO1 BE A&

FUR R PRI 2 T [ B TR S 5 B bt % D B P S0 28 TR A L CWE 3 a)IlE T, ASEFSE
TIE, BEFAECOEME JITND"AE 2~ T 1 v ZIREEICEHIT 5 A B AHBE O RREEIC TR Y A7
F7, FITEEIEDOREHG R & /L ATRES T COWHERE 2 RO LT\ ET,

ANV AGREESE, X B A= — OIFFEITELOREHIC 60 7 A T REEE ORI A R A S D FiE
T, —RAB(RERA TIEENE TE RWEL IR SN 2B KRB EZIIE T 2 OISR
FT, MARRLT LA XVT 1 v 7 RBIZZOMBN 26T, 77 A b L— MEHERICHS %
DT TAE U RERIZEA ) ERNCHEND EBEZONTNET, AU R~T 1 v 7 IRREEICHKT D
WA DAL T DERZ, B 7T v ad VvaEHWTBALIE & Fol R SNt 7 7 A4 "—%
AW EREEMIC L > TR+ 2 2 EBFEOE -B T, &6, ZOFEEZHANTHLY
B A AR E O R bR LT EEZXTVWET,

Wt &+ 2WE I, 30 T A TREOMBET TAY Yy 2~T 4 v 7 IREEEZRT EEZ LTS
RVRPA MNEELE)R, N DIETFRAE ARBEMAWE S Vb~ ) U A(BETR)Z TFELT
WET, RS, AR A R TIEER LGOS A BN THET, ZHUdt7 7 A3 —
Tl o T REERE E AN R S Bia ARl S OBEEZRIET 5 Z ER KD EHIFFLTWET,

(f2) KRBNEIZIDE L TEA VAR A R, TR ERRD T N TRUME ThHD,
(FR) FELETIERLZIv e~V A0 HE L, (F) WIENHERTand it st = DR A5 H,

FNFTRT HMEE(GEAL)L, BARTHE— LA~ TRy FEEo TOWAIFRETT, FA(AEPD
4 3 B )IIBEMEAR 2 T2 v RSB 2 - THE LB OMIMEZ BRI L T ET, &5 — ADBIE
DEIRS AM(FENS 2% A)S BOLBED A o 3"—"T, ARG Z TSRS IE OAFFE 2 LT
FT, AP VTNEERNN I TT 0 RaeboTnhleH, filinL b EHGORKKDH D8I HY
fEe Z KRS LWV HTERNPFE THNTE LD 21T T, ZOMIZ bIERITERT O kS
RERZAZIE 3 DOMFITEENH D | 3l S LWOBIFEREENE > T ET O T, RFEROEFILE LTET
FTOTY,

HF%E 52 HP: https://mgsl.issp.u-tokyo.ac.jp/

Al GRECRSE - MVERTSERT E B R L i - BhED)

11


https://mgsl.issp.u-tokyo.ac.jp/

BTl =a2—ALH— No.7202247 A1)

REFE->TEFRBDHEOHFHMEDHBNEERALLS

BO1 BE  KiEEL

SR PRI BRI O KR E B LET, FUTINET, S oica ber
B Bk - BRI EOREIC N E AN TE E LAY, (refractive index n)
BOL B &2 > 72 EFEDOEAICLF v L LT Ve
WET, ARG TIEZ N D OLBEIHFEFEZ I Lo & & FW[%,%WM
WET, 3

Tz NEHLY A TV A —2H DO FIET Fiber Bragg grating Intensity N Intensity A, = 2nd

+

(FBG) #fio COTHEZMEST H &I FETT, FBG &
I T T AN—D AT EHFIHES T, JEITE n ORI . Y
ROz LTy ({1 . AEALRADS &, 22Ty e Haveienam
Ty RSN Y RO d IS Lz E O X 1:FBG 0K
(LY EREZIZT T v 7E s=2nd DIEE D) NG S
N5z ey £4, &C. 20 FBG Z#EHIALY )72 Plane of polarization
HEIRDTL X ID, ZOHE, BREO LT 072 i OE A
WZHIE T BT FBG bR UMEA L, ZfEH d &2
DT s bLEDLYET, L2~ T, FBG MOERFEN DN f
DWEOEEFARD Z LT, REOMHONEA (0T H) & Incident light
HRHZEMTELDOTI[, ZOFEORERFFED—D
X, —ARKOT 7 A N—IZEED FBG £ —&21EN 5 ST,
N Ko TEEO FMOOT A EFRRHZHEST 5 Z &2
AHETY, T2 &, ERALSR CEE e MR FREDM
AT OTHEZBBLETRIET S22 N TEET, Bx TR 2 RS — S B ORI
BARPCBIEAR R L BIR WO T 2B R 2 R T B AR mE
DOFFEE D TV ET,

t ) —ODTFIEIT, BIKICFE N — 2 T2 B BCis #E (Time-reversal symmetry; TRS) filiiL
OIFZETY, TRS &id, THEMZ MR LIC L2 & ISR CIRIEE A2 E 50y W) Z LT,
BREGPEIRDY TTRS OfALIRAE] DM T2 —HOBEECEMKT 2 & TH TRS BN 556
N ET, 2Dk ARIEAMA TRS AT 2 1ZBIEZEf > COET 2, ZhE2ET 5 0@
TIEH Y FHA, BIHRETIE, OB IET ROZEANEL D &V D BERIEF I —E (K 2)
Z T TRS O % @S E RN 2 3E#E 25 EIFCUuvE9, Loop-less Sagnac T-7H[2] & v 5 §F
Bizey 8T v T ERNDZET, 100707 (~6X10° ) #8225 X 5 0 fRee < h —[alisf
ZRETDHZENTEET, Fx OFFFERETYD LT 7-2EE T, CsVaShs & W 9 WE O EHEFHEICE
WTHRBBARD —REREE 2 2 L 2RI LN L TWET[3], &% 2 0EE 2 HWTEFRSY
BoRT AR TRSENZHRI L, FERBEOEZE 2 —EE2HS 2B LET,

=

27 3k

[1]Review & LT, M. Jaime et al., Sensors 17, 02572 (2017). [DOI:10.3390/s17112572]
[2]7J. Xia et al., Phys. Rev. Lett. 97, 167002 (2006). [DOI:10.1103/PhysRevLett.97.167002]

[3] Y. Hu, SY et al., submitted (2022); [https://www.researchsquare.com/article/rs-1794207/v1].

HF72=8 HP: https:/ss.scphys.kyoto-u.ac.jp

Kt S RS - BREARRTER) - HEHHR)

12


https://doi.org/10.3390/s17112572
https://doi.org/10.1103/PhysRevLett.97.167002
https://www.researchsquare.com/article/rs-1794207/v1
https://ss.scphys.kyoto-u.ac.jp/

BTl =a2—ALH— No.7202247 A1)

BEFREVHEEIZEITHEEERNFEDENENRODHILIRER
BO1 BE  RKFEKR

WVE O RTEA B 3 B EE I3\ Tl XR B O SOREME Te E ORRFIRIEZ R L ET, L
L, BONETOHLERLTTA N —2 g UBNFET 5 R TILREA B U BRI EEIZB W T HIRED
EOICHBE LR OO NTND E W ole, AEVORIKIREBEZEBT L2 LBHVET, 2D XD
RETAE VIR TIIARD A U BEESABENRH -7 455
L7z D XS IR D B (Hdb), BZED Y I % Ff - 78— @)

KX —ihE (R ) DB E T, O

FORTHENZH DR TF LD A R FHIHESE LA
Py RIOMANERET D & X = 7[R 7 R E &
LTERTFAEEEREZERT - 0RERFERBZEDTOET,
FATT AL RKECIIREA Y OBERENR~ I TR L0
S, BLRAFOKRLT & LTIRSE D AL DLV 72k 120k ®)
b2 & o T IR BIRIRVEE 2 85 5 £ 97(X 1), @)

ZOFXFHTT AL AREKIZA EUHLEE » MK TEB T
D ERREPRISNTRY . HHRGEMWE L LT a-RuCl 231541 O EBEYIZFRF
TWET, ZOWEIT =12 DE— AL bZFo7- Ru¥ A 4 L
I & > CIM S e e~ = 7 K -5 L S e .O. RERIZTHT
DET, B, 2D a-RuCls O B RIRRREIC IS W TEGE—1
(B AR LA 7T 2 LA ME SNE LR, Jhud~ B Lsr=Ticsisva7)
25 FHT DT RAX =AY KBEAR AT v — a ot | T OTRIE
RPN RREBEEB L, ~I T TRFOIA T LTy
PMBPTFEL TS ZERLTOVET, &5I2, RITDHE [T I J
O P 2 Y AE IR [A] C I RS T Rt O iR 2 ik Hila
HRYT A VRNEND ZE b RS S TVET,

PEDXHiZa-RUICh i hFRue Y —¢t 32T 4 v D
R ERBT DRI OBEETHY . ZOAEFRTIEEN
ONEDIITERL TWDEONEHLNNCTHZ 5 H
BICHFFE 2 D TUWNVE T, it Fo & 1 3BYRE - HLBHNE DR —
SR REENES 5 2 & TR HIE O — RIS M7 | | b 0.0
ETHZEEAMLELE(M2)[6E], B, ZO—RkHEE =
B34 U om350%, [Fl—iBCHlE S V7o AR — AR S E
DR R VD D R VAR D15 & ERIZIT N2
YA hAR R O — LB BE X TWDH Z EERE L
TWET, SEBHSNZHEBILI LR LR~ T 4 v 7
FHERR LTV DAL H D T2, TOMEIXVER 0
o &V LTWERA, BUEITRYABEEKFHEORIEN D
a-RUCL 123313 % M RE V=L kT 4 v 7 %] HcT HoH (T)

52 xRS &R EME 2D TV ET, 2: — AR L Bk — L5 FE[5)
[1] A. Kitaev, Annals of Physics 321, 2 (2006).

[2] G. Jackeli and G. Khaliullin, Phys. Rev. Lett. 102, 017205 (2009).
[3] Y. Kasahara et al., Nature 559, 227 (2018).

[4] O. Tanaka et al., Nat. Phys. 18, 429435 (2022).

[5] S. Suetsugu et al., arXiv:2203.00275 (2022).

0000
0000

1.0

N
o

0.5

k(H) I k(12 T)
o
©
T
X
I

(lowyy/rw) (H)oV

¥
xS

KED(H) 1 K,
S
(00]
P
i
|

10 11 12

RRFER B - BEEERFIERL - B0

13



BTl =a2—ALH— No.7202247 A1)

SBEHEBFICETHBEEFS (A —FHRDER

BO1 ¥F &Y Fth

Fx0HEICH D, SRR Vo ToWEEZET 55 2 WIEREE L EORNEITE
270 £, TOHTH, FRI~T 4 v REZLO—ONBIRETH D Z LIXHENR2NT
Lo, BEELIIMEOEIENERIZR2BIRTHY, 1911 FITH AV - FU R R L - TH
RENE LI, BIEREEIC L b 72> T, BERIR LITEZ D~ A 27— B0, BEOEELHET S
Va7 U Rl EENICHICHMICLEERAIEIIEARBRLNRE LT, ZOBEEED
RIZHB T L2BROREEEHRELE LT, SiRREEROBLEMERITC AR o o 0 VBREO R
EWVS b ONRFETFTONETR, TN WA TEE,

AUE L 72 o TV B 0NN TBCS Hiin &8 2. 5 A IRiEE) &1 B
ERRAEDFEH ] T,

BAREIRAE O MR AR BARIL, 1957 4, /ST 1 | ¢ Senuen
==, a2l =T 7—DI3R/ITLoTRENFE LT YbRhins(3) GEER
(BCS #if) . Z ORI, BAEREX, ElhE L :
AEUNIERKTH D 2 DOBT-NT A (7 —3
—X7) | O DODRLFThHLINDLIIIRLEES Z & >
TEHLET, UL, ZOMRONMALEHEZ 5B vocoins(s) SR
HIRREL LT, 2 DOETOEIHEOMNE 7 TIERW e
(FT7ebbARD) BRERE S HROIER I T
F4, AR TIZZED—>, [~U BVBEE] [To0
TEHEBRLET,

B 3589
CeColng(n) 58S

[ 1:CeColns & 7 DX
ZHETOIERT, ~U B /VEBREREEIL CeColns,
YbColns, YbRhIns %2 AIZHEE S 7B FIZBWTEILL TV O TRV, B2 TEE
L7eD[1]. ERFENROND Z 006, ZOWRENRGHLAET Z S IXREE T L, L Uik,
ZORTIE TEEEX A 4 — R2h% ) BRI L TWT2], ZEllET 5 2 & T~ DVBREIRRE
ZHRITHZ LN TED, L0 ) T EDNHERAICIRB I E Lz, B8 Y 14— R & 1T, BrE
BRIZBWTERAFMEZE ST L BESEAERDZICE bleo TEILL, &2 FIMIZERZ T
T L RBRERRE A OIS T )72 LB RERRE M EE S, E RERREIC R 5 B0 = LT,

AL TiX,. CeColns/YbColns/YbRhIns D = jts 2 ER L, ZDOMBIRE X A A — N R A8
5 Z LT I VBRER BB OWRER AL A Ty Z & A RE BN E LET, £, ZOWET
EITBEEIREICK T 2o BT RAIRE~DOISH ORI TE Y, Bl E& HRammEii e L
THEMLTEXHZ L HHELTWET,

2% 3Lk
[1] M. Naritsuka et al., Phys. Rev. B 96, 174512 (2017)
[2] Akito Daido, Yuhei Ikeda, and Youichi Yanase Phys. Rev. Lett. 128, 037001 (2022)

HFFE5E8 HP: https://kotai2.scphys.kyoto-u.ac.jp/index.php/

W B GURERY: - BT TER) - RRE HEER)

14


http://kotai2.scphys.kyoto-u.ac.jp/index.php

BTl =a2—ALH— No.7202247 A1)

BEFRITovIRBIZEITHARA B E DRI RE S FIHE

BO1 ¥f A5 1@

l%#WDA?@EIﬂ$%M%_ (ERA AW

BULIREIE (BT R~T 1 v 7R LIHZh TV E E7 &
fo_@m%@%%a 5B RO, Sl

(= X B HIE ETREME OB RIE, MBS O TS AR R s 2T A
o TWET, BIFXYT 1 v 7 RBED LB ARIFIE x4 LS L
TH D RBILERDORE BB IE ST, WEEZO

EH L7 D FeAs 8= FeSe 812 iﬂl@@ﬁmﬁﬂé#ﬁf e — A
LCOET, BER~T 1 v 7 RIETH, BT RIS 75 & BFRVT1VIORE
75 45 FEMEUN = A m X 720 \gﬁﬁﬁﬁﬁ ‘~
BEAET (K1) . SRBEEERTI, 2L AEDH

B, BTRADESETE2BIET D, Eﬁaaﬁ*%ﬁﬁﬁa’\

PHEARER AR 0 ET. 20— KT, HishiEs2 7

FED 7RV HIRE AR B T R 7 T 4 v S RIEDAETE S |
BaFex(AsikPy)2 & O VB TS STV ETL,2], S 1 H B oo 7oy 5 T
= - X 1:AEERIEE R~ T v ZHERBIZEED .
;iffé;mgzg%%ﬁﬁéfﬁgﬁéhi#i; B DR, [ FRPE OIS Tk
L = ” D RALABIEDBEL D, BAR~T 407 KR
1) o FILIAT, SCRBEEAROETBEICE T DETIR w3 6 5k 700 Y ] [m] 8 < it 2 72 &
REOBGFHEMIE L TWVE LZ[84], M ERRDLTE  F EFRICEFHENHIENS (KEOKEN),
DITIE RAAS U ZRADMLERDH T2, HFFX
FHNCHEMZ BB OB ZMA L TWE L, RERFE—RNAAL ORI Z/{LZ ENTELDT,
IR FAWDHBRTWDHIETYT, LinL, HENT D2 & BERMERE ORI HEEM->TLE D
e, ZOFETITMBEREFR~T 4 v ZIRBETARDLZ LITTEERA, WOHEIZELLT 7 R
—FEBZRTUTRD FH A,

WA R ~T 4 v 7 IREEZ A0, EBFOEMOESHAMER, BN TED L I Iy
FHLTWDENEMDHLERDH Y F7, ?ﬁ@ﬁﬁﬁ@ S RTARONDUEEIT> T, FHEE
%5@@&5th KA A A E AL T 20 T, AL, BRI RAIEIC K- T, R
BEERIZB T 2B A~T 4 v Z7IREDO R AL UEEOREYEICHER L L5 EB-oTnET, ZhvE

K%%hfwtw\ﬁbwﬂmiﬁfﬁo%%4/%L#TEMT%hﬁ\F%%V%ﬁzkbﬁ%
SHENTERN FERARNDZENTEET, T, BEAEMHALAEGDERLERT, E7rRx~T 4 v 7K
REORES ZNZOWTHERMNELND EHIFFL TWET, B~ T 1 v ZIREOHFZENTTHIL T
7 BRI B 138k BB AR LIS b 5 0 £ 0O T, fHRANIZIWE O Z KT T, WF9E4 R L
TNWEZWEEZTWET,

23 LIk

[1] S. Kasahara, H. J. Shi, K. Hashimoto, S. Tonegawa, Y. Mizukami, T. Shibauchi, K. Sugimoto, T. Fukuda, T.
Terashima, A. H. Nevidomskyy, and Y. Matsuda, Nature 486, 382-385 (2012). [https://doi.org/10.1038/nature11178]
[2] T. Shimojima, Y. Motoyui, T. Taniuchi, C. Bareille, S. Onari, H. Kontani, M. Nakajima, S. Kasahara, T.
Shibauchi, Y. Matsuda, and S. Shin, Science 373, 1122-1125 (2021). [https://doi.org/10.1126/science.abd6701]
[3] M. Nakajima, T. Liang, S. Ishida, Y. Tomioka, K. Kihou, C. H. Lee, A. lyo, H. Eisaki, T. Kakeshita, T. Ito, and
S. Uchida, Proc. Natl. Acad. Sci. U.S.A. 108, 12238-12242 (2011). [https://doi.org/10.1073/pnas.1100102108]
[4] M. Nakajima, S. Ishida, Y. Tomioka, K. Kihou, C. H. Lee, A. lyo, T. Ito, T. Kakeshita, H. Eisaki, and S. Uchida,
Phys. Rev. Lett. 109, 217003 (2012). [https://doi.org/10.1103/PhysRevL ett.109.217003]

EIEE (CKBKRS: - BHEOFIERE - B0

15


https://doi.org/10.1038/nature11178
https://doi.org/10.1126/science.abd6701
https://doi.org/10.1073/pnas.1100102108
https://doi.org/10.1103/PhysRevLett.109.217003

BTl =a2—ALH— No.7202247 A1)

BE3512 & 5 BT K AR B 0D il {2
EUMEDORERE

BO1 BE B0 BF

EHOTN—TTIIALY  —HEBREEOERSZ OB OB 217> T\ b, &< NbLifVWET
MHAEERZ b ORNA Yy “HEBEEOEA L LTSN, V70280 f BTRN/SHLAE
TRREEE O TWD N, il 413 3d BT D Cr 25T KCrsAsy 23R E) 3He @ 3R TEA E & 5
IR AV ZHIEBREERTH D Z L 2SN L[], CridicHE s TR Bk
OThHDHCuFe &R UATICALIET D Z &b b BLERR,

—J7, UTAETIE A B EEAR AR O EEME D & T e 0.00
D >o%H 5, LiPtsB <° CuxBiSes IX59FHBAR TH DN, AE 0.20
V:E@%%ﬁiﬁbfwép&ﬂo

Ay ZEEBRERE - HERE L ES T, X7 b
Wﬁfwﬁ(wN7FW)biofﬁiéhéodNﬂbw
DYV DT 2 & BRERIEO YR R Y | L

BN e 2 29 5[5, £/, WIHTHBEICERL Jm““m-?gmw 100 150
TEZEKRFHENEND, ZNODOFEMEZH LI L LS & il
THONKIGEEREDO TN TH S, BT, BTFD [X| 1:Cuo3Bi2Ses (2331 A FE Xk s I 7e MEE
7 )V IREHEOEFEN S | A Y S HIEBRE O #E R
Bxwm VT 4 2 BT D, £, BERKEIFMEEZHL 2 X35, 2070, HEIEEKS hARe b
NWK#Q%K&DM\%%ﬁ%’&OTﬁﬁT%é

B 112 MR | 2 I AERIRICE % F—7" L7z CuBiSes D

/K

AK,

30

HHER O &R d 2 R BASRA B 3 ERFEOHN T 5 gm";jyﬁ@,_
FRERMICEVIED SN TWD T2, AV URMEEN 2 BIFtE #f 5 HoFF eamamiets,
Bl £, BE R—TRBEZD L, d N7 MAVOMENE )

5[4l _ (::3 %

[ 2 | RBEPER 72 A B B EHNE TR KoCraAss DR = g
MR R, KRS T d X7 MDD ¢ BIEFICENTY of - *}3_
505, RS TN . ZOROBEESBIRIER 65K T, | <:t:> 3
‘i A ZHIEBRER L E A D, Fio. KRS FRED @i
B DR S D | T A VRIRER & BIE D, iy !

Temperature (K)

%% ik X 2: KaCrsAss DIB=EAHIX 5], B DRESIC
[1]J. Yang, J. Luo, C.J. Yi, Y.G. Shi, Y. Zhou and G.-q. Zheng, FoTd XTI DAIENEDS,

Sci. Adv. 7, eabl4432 (2021).
[https://doi.org/10.1126/sciadv.abl4432]

[2] M. Nishiyama, Y. Inada and G.-q. Zheng, Phys. Rev. Lett. 98, 047002 (2007).
[https://doi.org/10.1103/PhysRevL ett.98.047002]

[3] K. Matano, M. Kriener, K. Segawa, Y. Ando and G.-q. Zheng, Nat. Phys. 12, 852 (2016).
[https://doi.org/10.1038/NPHY S3781]

[4] T. Kawai, C.G. Wang, Y. Kandori, Y. Honoki, K. Matano, T. Kambe, G.-q. Zheng, Nat. Commun. 11,
235 (2020). [https://doi.org/10.1038/s41467-019-14126-w]

[5] EBIEBE, [E k¥, 57 &, 6 &, 357 (2022).

2252 HP: http://www.physics.okayama-u.ac.jp/zheng_homepage/

ERERE (R ILRE - BRBARTZERE - #%)

16


https://doi.org/10.1126/sciadv.abl4432
https://doi.org/10.1103/PhysRevLett.98.047002
https://doi.org/10.1038/NPHYS3781
https://doi.org/10.1038/s41467-019-14126-w
http://www.physics.okayama-u.ac.jp/zheng_homepage/

BTl =a2—ALH— No.7202247 A1)

FIWESVICHITIETFREDORELIERORER I~BEREME D AR

Tex DEFEEXZDBNT 7 7 0P —ORIEIL, Z8
IRSREMIME DB P S MR B R ICH Y £9, LT
T DZERNEX, ME R T 50RO A )
RChHDZ ELLEIZ, ZEDRIKSTNDZ ENEE
ThY, WEHREHET 2EREROM 2T AT
OS> TS EWRET, FHEEBOERICZET Z DO
WG v R BMREA LT, REMIEDHIM 42 F28 &
5L, WERFORBRO—>TT,

FLOBFEETIE, [EREOMEE) &I 54 b
G CeSb WRTHEBERITIER LA 1T > T
WET, ZOWEIE, HHMiZe NaCl oS i CRERk
SN, NEREF - R—NRry NefFolbEEry VT
B CF, HMZRRS c ETEEE AL LT, & Ce
PA MTRTE LT 4f uE~EBE LS 1oz bk “7F

BO1 ¥f HEHEKR

T (K) AF HOMSHEE
P -00o00 8. 4. "

P Q"
— ¥
T 15 AP foﬁo* W ol ©
AFP AFP2 fuof“fo*fo* - ‘gﬁ
| o~ NPTV +T§ Soor

[010(>T
« }§**f$*of+‘}§**f°* [100]

P CIFSRTMCIME M TNE M

ATV ssmt 0o1) moiE 001]
B1: [FEREOREE LBXEE (MY
HL) , TN-17K 225 8K DRV T
7 S OFRERS 2R T, RENIRERE— A
> N DM o TR T, OVXHRAERE,

CeP AP
P T~11K
A7 mey/ P K g
5 10 15

B OYERTH SIS BD b, REABEERE B [ SO e e _—
BEOWE MBN, SEDROBRHEERLET, Z0 RS
BEEREOREE LT, BAMORREERESENE | o, | e -7 ¢
REEZAE TRIRANCEALT 5720 T< 1] (K 1), Ce I T

o RIE OIS S & EH R ~EE T 58 | o0, | ——
WHEFE 2 R 720 [2], ZHE T Cedf BLB A LT cor o r

’Z)hwc:‘éi L/7L:o %:VC?A‘}J bi, ﬁgﬁﬁ@%%%%% B 2. CeX (XZ P, As, Sh, Bi) DR & 8

(ARPES) #H\\\C, RfE L7 4F Ll & 5 & 2@ 18
MM E RN & 2 A, 4 A - UETRF
DJEIVEFR K OE MR EF - EALF v U 7 O¥-EJEE
THEE [3] ICFEOER D EIRAIREE [4] O dnd
iz £ EVMBRET D5 LW Z A T ORI (- R—T7 1) [5] 72 &, Cedf HLE & AZEE 13
92 THEEOME ] OFT-RERHLNERY E L,

T 2 CANGERRZETIE, IROFEBRIT 7 a—F & LT, CeX (P, As, Sh, Bi) OAMAEIIZHER LET,
CeX 134 CIRIR CROBBEMERT 2~ L3728, AR L oifim/eiiiE#icd s Sh #3Ty CeSh 72
T THEEOME: ) AR LET (X 2) , £7-, CeSb/CeBi DOftfHE Tn AT CIE AR LET
73, CePICeAs [IZB W TIINL e D F#B 95, DF D CeAs/CeSh TlE, BAarxMitEs2HT5 >
O G HE S EPTT 2R FCH O, O/ NT AN THEORE ] BB SETNWDL EH
ZHIVET, et CeSb 7211 C MEBEOMEE NEZ 2002 ZORWIIXTT 2% RiTBIE TR
T2 LT, AFL ELELSRRROMBETH D HEREOREE: ) HBMEOAEIZIAY 7o & BN ET,

MR BT DG E (4) . CeSh 7217
NERE IR BN ERT,

235 3k

[1] J. Rossat-Mignod et al., Phys. Rev. B 16, 440 [https://doi.org/10.1103/PhysRevB.49.15096].
[2] K. lwasa et al., Phys. Rev. Lett. 88, 207201 (2002) [https://doi.org/10.1103/PhysRevL ett.88.207201].
[3] K. Kuroda et al., Phys. Rev. Lett. 120, 086402 (2018) [https://doi.org/10.1103/PhysRevL ett.120.086402].
[4] K. Kuroda et al., Nature Communications 11, 2888 (2020) [https://doi.org/10.1038/s41467-020-16707-6].
[5] Y. Arai, K. Kuroda et al., Nature Materials 21, 410 (2022) [https://doi.org/10.1038/s41563-021-01188-9].

HF %2 =8 HP: https://srphys.hiroshima-u.ac.jp/

BHER URBRY - SR TREEIER - #EB0%)

17


https://doi.org/10.1103/PhysRevB.49.15096
https://doi.org/10.1103/PhysRevLett.88.207201
https://doi.org/10.1103/PhysRevLett.120.086402
https://doi.org/10.1038/s41467-020-16707-6
https://doi.org/10.1038/s41563-021-01188-9
https://srphys.hiroshima-u.ac.jp/

BTl =a2—ALH— No.7202247 A1)

EEERAORARZRLDIC, GEEICEELZERERZAS
BO1 Pt SFlfA—

PRBEER T, ST RIER ISy Ry FENENERBEEZHVET, okt
JENERZ T LIZ < WE &R HIZ c Hi T ICFEAE R > TREOMEEN TE £9 (T () IZ CaFeAsF
OfEmEEEZRLET) . o T, ZOBOFMITIFBEBLAN LA ETN, Th L \mE BRI
AU WT T (BERUEHTHRIZ LT 10--100 52L& D)  =|IRAE CIIitEg 3% T4, 2
FO.ENOEOFHTHEBREPIRIFIFECTT, EZANREZ T D &, StFEREN —>DH Rz
TLENTH D EEMEE SR X T, 2LV IRE IO Fm & ZICERT 5 Hm CEAHE
PLENES TEET, T ENRIEME T OERITH AR TERIBIIRICEN D RGEDBERT-D,
RIXZ OB O EZITXEFR TR FIEENIEIETONRTWAETEEZEX N TVET, &
DEDIREBEEFI~T v 7B LEIFOET, XvTF v 7 LITRBEDOHFET, BHIWIRES T2 E
SHmZERHiZ CWATTREBEZRLET, 5056, ETNRED IS Lz X 5 RER4E L
EWVWIHIBRTETRAYT v 7 EMNNET, bobb, BTOEIFHMEN I DITEZIZWTTNR,

FLOMEIRRERIX, ZOEBFTOEIAAGZ, BN TIERL, baEMinoEcEnzils 2 Lick
ST EDEVIDHEDTT, ZOLDITHGEHENET, BERb 5L, Efldrn—L Yol
OESHICEE R T OW I EE 2 LE T, o, & 2 EBRGHOBSEIEIE TH - T
b REBIOEATRMGE T, EFITE o T SEBMAIICESD 2 & IXTE T, MEICEEREN
OEFRELE T OEENE L, 20N @G OESIEIUC b KM I DL TT, Mo T, (zi¥
JENOEE & 72 HLIT R % i TRERIEEL 2 UL, (28 N OB TIREO B GEN DN D133 TT,

T () 13, EBRICSRBEEERYE (1) © CaFeAsF OB mOESIEIEZ., IRFE 4K T
Wl 14 T Zkk 2 72 G AEIZ T TRl 7ok R T3, TR () W3 L 1S, M 0 13RS5 0% g il
i (cHh) MORIo TR, A ¢ 1TREG ORI 2 R T HAA T, BIILe=0 251X IF0=0
O cHliFmMNS 0=90" TERANO atihmEanE34, TR () 12, AKEZEEL, AE0 %-
120° 705 120° F£ TS ETEREHIO 0 IKAMEEZNLMEL, ¢ 2 2° 225 182° £T2° HAT
B2 AT TR Z, D LT 5T S L TORLTHY £9, 0=290° (HTicERT5 L, AE
¢ 2390° fIUT (B /b UTfH) CHPIABHE R B — 27 2R T OICK L, 0 7213 180° it (B // a itf%)
TEE—ZIHFEALRZETA, ZOLD RAE/KELHERORFHRELEZHRO LAEDLESZ LT,
BRBILEROBEIREOBRFHEZRALNCT LI EEHBELTOET,

() BWE &) BRI, CaFeAsF BRITEBIZEIZ /e B ey, il 21X Fe % Co CiE#id 25 &
RENHET 5 Z L2 ST E T,

HFFE a2 HP: https://www.nims.go.jp/research/group/quantum-material-properties/

< 4
n <
n —

0.4 SN
’ Wsﬂa
0.2 : : _
0.0 A -
3 kﬁ &,‘%
s XA NA%Bllb
A \v D (2) BREMEE IR
AN Z \A/\/A/’\; 7 CaFeAsF OifidutiE (TTetal,
gi‘m\//w& PRX 8, 011014 (2018)) ., (H)
0o I \/ CaFeAsF O Ji [N R HT O R
TP 2 NI BRI U BRI BRI P W ALR M CR¥ER) . (F)
-120 -90 -60 -30 0 30 60 90 120 150 @%jﬁ’fj@*@ﬁ 9 . jiﬁ[_.% (b )
© (de0) i
FIEK— (WE - MEHFIEHRE WPI-MANA « 7V —7 1 — &' —)

18


https://www.nims.go.jp/research/group/quantum-material-properties/

BTl =a2—ALH— No.7202247 A1)

R ERIRES S U7 —ORHMEDOBIEHIEFRRHEOHR

COl BF JHKE

AR IE O ZETH H “EKemIE” 1L, EFONBEHE THLEMPAE U HDHWIEY
— X=X E OB A TR BEEN G Y SLo TR Y . RO BIEA 7 [FHEE KRR ORIV 7 — O kR Ol
NWEBHEIZBBR L TVWET, 29 LIEEROEBEFREAITT LT, & bICZEM R s FRPE IR i
KIRPEDMA A E UT-BRIT, ED X5 e RetEN BN 200, Flo 2o OREEZHIEHT I 71
RETABREIITHLON, EWoloma “BfRT” 2% —U— K& LTHLMNIT DI &AM
FEO LR ENTT,

S 1%, BRI BT DB R T Y v VD ZER R M A SRR T BRIV B E TS,
R aRBETVPRTEMBFEEZTATIERICOEHTEET, BEDEICE O TL, faoA ey
VEGEM EAER R & A U CETOREIBIBIC SRR G ERR BN S f BT RE LIS R
LC&EFELE, 29 Lglr-ofaiL, fEFROL I BRE AN —FF R BEL TWARNS
TR, BEIR A U ORI L0 R S D SRR O X5 7R LT,
HAINIZE END A U EEEZ —HOSM(F T AX—Zm)E LTRVES 2L CHEfcxE
T S DITIIRBENERRF 20 Tlid7e <. I b MEFPHLEIRAERT & W o 7ok x B2 D 0 728k
FRREEICH LT, 4 DDOEM-(BX. X, EX baAf XL Bk haAd ZVEmT) 2HW5 2 &
TR FBLTE FI1-3],

LA OBLR D B I, EROEFIREMEIT, RFFERFRE DN Z b7, T 7 2 o7
VINERIETHDHZ LD, EXIUEBFICOEINET, ZOBEIRREICR LT, & 5222/ ()
s FREDOBN A E L D &, BREER) a1 Z v
VORG-S 72 CiE RIS 72 0 3 (X 1), ZORER, &
RER) b a A XD DS EVE 2R B IRBE IR,
PE-EBR(ER)ICE D X D e RAMBAINE(F VT 7 =
1A 7 A)VBRGNBAVE T, [FERIS, REHE SRR R &
ZE [ SRR R DS R RF I AR A L7 IR RE T I, R b e A

ERRENHYE 7 ERRENE ¢ &

BESEEF (wB) | BR O YILEEF
.. |REY - BRSO OGRE EMRENTEEREEENS

R RGN 1 A
=,
\ /
; i\
<
=
A\
//\
<

VIR 8> 2 WIS UG A-25EMEZ 22 0 BRI S BEEERER | B - BEREER

KUGEBLRO I 7 m 2ERIC 2 £, | B OSYLMET | @SOS LTET
z{g%%%ﬁ“@@j:\ J:%B@ =t 5“/1/5 EE};F% YBO{TQE%*H ﬂ &ﬁ(xt"‘z)f‘ﬁ?ﬁlzﬁﬁﬁ BE(REY )| HRRICSE

Db L THNDZGEMBIBERREMRMT 2L, £ |2 \ Y §

DRI 5 L A AL TR, & (& ml %gé

BITIE, B FXHERIC R TG RIKT 5 2 LT MR- |B| v | oy v’

22 R SRS PR 23 B AL T B BN 2 9 S AH 0D s 1 — B - BRUGERR | > BX - BRLERR

FRMEZHONILTWEET, BRAHD L

5. - AW LCIEIT S LIELWTT, 1 28 R SR B 3 OV R Bl B PE D

BT/ E LIS, ZoBE6 A LR LY AUk MUSLUTOMRSIASOT TR,
R TR TER > b ALHEE KPR B A FEfe i BB Uk L7e, ALIRICREE L OB 0T+
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TR TR 2 v A RSS2 EIRIAVRIZEBWT, AF VI AR EORR MR a U LR
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TR DN TN XA A — RFEFTIE—HMm N
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X DHA A — RRZEGROITIREZ L E LZ[2]. FREICERD 70— 7 0L 5 NENIER
NWE LN, BEERDO I 7 a BRIl E S W EBEEL IR LI -0 7 NV —739)HTTT.
KRR DB & 1L ZE T SRR PR & REE SRt Dl T 2l D Z N H A A — RREHEBLT 5
FEIZ2 D FTHR, T ORFR %ﬁ%ﬂiﬂtiﬂﬁ%ﬁif XAV VRS N =Y F v 7
(RERRENFEHLT 5 Z L BN b Tk L7Z[3]. 1@ @ Bardeen-Cooper-Schrieffer (BCS) R {mEIZUT VY
KL, Z O~ INVBEEOROERI 2, HAHWVIFHEEBERIC L > TRERBEEX A4 —F
FHENELND Z L%, PHGERIC I AFETHOLNNI T2 LN TEEL.

MRS X A A — R L < BRI NTWHEEBIS TT DT, ZOWEatED 5 Z & THERDESR
FETIHEONR DS TBERICT 7 BATE DL REERH Y 3. EEE, FAlbid~U Db
VRS DRREN BT DI o TH A A — RROFH N KT 2 Z L 2R LE LEZ[2]. Zh
FTCOERTH LNV DWNAVBEEOFEIZMEN R L DIZEONTEY, MiEXdEVEAL T
ZRURILTT L7, BIEEA A 4 — R E2 7o —7 L LTHNWDZ LT DVEBIEE, HHWIT
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A Py (NigiFeo) HfR % BEEES W, IERFTIIC
I AT Z & Ty x4 CrNbsSe R IZ A &°
VIREIEALET, Tk AR A EN
P, AWM EIVAELDEIRAE S MY
I3 T CrNbsSs O &8 ABHELO VY % #4014
L EBREITOET,

—75 AgCrO, IZB LTk, iR INIRE
BEELLUTC, BB o3t L CRE RGN,
TINRRRT A S P ERDC EDIX DI g ) g B TR CrNbsS JEIEE L e
RTHLNIZRoTOETBL T2 CTORMEM v g 7ol TR . MOL BT | 25T
bz b Ol JETRAMER FesGeTeo[S5]. S DIT -, AE A Is % CrNbsSe I IE A TS, (b) AL Is
RNy T e UTAFREILATHE (h- % CrNbsSe MEIZIE ALZZERORAK, AL HicEn AL
BN) ZHtHaICHE Lt 2 vy 742 AAEYMEZZRNT, CrNbsSs DL ABLZ il 4%,
L FET, CrND:Se DRI Z VU FE+ (K15
) & & EFRERIC, NSRS 2N 5 2 L7 < A URBER 2 T Ag.CrO, Db x4
FWET, E72. CrixS=3R2 DAL TH2, AgCo0; TIECo DAL (L S=1/2 THDHZ &R
REINTEY[4E]., ZORITEFAE L RELTRAD T EPNREBINTHVET, AQC00, IZOWTH
FEDFER ATV, HHAE L EETAE L EOEVWERLNITHTETT,

INOOMREEZEL T, AL RSICHAEHIE E WO MREZ M5 TE 5 LEXTVWET,
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[1] Y. Togawa et al., J. Phys. Soc. Jpn. 85, 112001 (2016) [ https://doi.org/10.7566/JPSJ.85.112001 ].
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Thursday, February 17th.

Opening
09:30-09:40 Opening Remark, Announcement SHIBAUCHLI, Takasada
Session 1: New superconducting states Chair : HANAGURI, Tetsuo
09:40-10:00 OKAZAKI, Kozo (University of Tokyo)

“Superconducting-gap anisotropy of Fe(Se,S) investigated by laser ARPES”
10:00-10:20 EISAKI, Hiroshi (AIST)

“Doping dependent critical current density for Bi2Sr.CaCu20g+s single crystals”
10:20-10:40 OKAMOTO, Yoshihiko (Nagoya University)

“Superconductivity in Layered Tellurides Nb2PdsTes and Chemically-Doped Ta:Pd3Tes”
10:40-11:00 KUDO, Kazutaka (Osaka University)

“Superconductivity in Pti+«Biz with a stuffed Cdlz-type structure”
--- break ---
11:15-11:30 SUN, Yue (Southeast University)

“Protonation-induced discrete superconducting phases in bulk FeSe single crystals”
11:30-11:45 HIROI, Zenji  (University of Tokyo)

“Possible Surface Superconductivity in NaAlSi”
11:45-12:05 KASAHARA, Shigeru (Okayama University)

“Fulde-Ferrell-Larkin-Ovchinnikov pair liquid crystal state of FeSe”
12:05-12:20 MIZUSHIMA, Takeshi (Osaka University)

“Pair Density Waves in Confined Superfluid *He”
Session 2: Microscopy, Spectroscopy Chair : KASAHARA, Shigeru
13:30-13:50 HANAGURI, Tetsuo (RIKEN)

“Quantum liquid crystals investigated by spectroscopic imaging scanning tunneling microscopy”
13:50-14:10 HIRORI, Hideki (Kyoto University)

“Applications of high-field THz pulse to time-resolved STM”
14:10-14:30 TODA, Yasunori (Hokkaido University)

“Coherent quench spectroscopy of superconductors using topological lightwaves”
14:30-14:45 ITOH, Hirotake (Tohoku University)

“Ultrafast photocontrol of short- and long-range charge correlations in organic electronic ferroelectrics”
14:45-15:05 WADATI, Hiroki (University of Hyogo)

“Ultrafast demagnetization in ferromagnetic thin films observed by time-resolved microscopy”
15:05-15:25 KIMURA, Tsuyoshi  (University of Tokyo)

“Visualization of ferroic domains by linear optical effects”
15:25-15:45 KOBAYASHI, Kensuke (University of Tokyo)

“Development of Quantum Spin Microscope”
Session 3: Superconductivity & theory Chair : EISAKI, Hiroshi
16:10-16:25 NOJIMA, Tsutomu (Tohoku University)

“Nonreciprocal transport and two-fold symmetric superconductivity in electrostatically doped SrTiO3”
16:25-16:40 YANASE, Youichi (Kyoto University)

“Nonreciprocal responses in superconductors: diode effect, Meissner effect, and nonlinear optics”
16:40-17:00 ARITA, Ryotaro  (University of Tokyo / RIKEN)

“Hyperuniform electron distributions in quasicrystal”
17:00-17:20 IKEDA, Hiroaki (Ritsumeikan University)

“Progress in the first-principles calculations---crystal field level and Fermi surface”
17:20-17:40 SATO, Masahiro (Ibaraki University)

“Control of spin current with heat and light”
17:40-17:55 AKAGI, Yutaka (University of Tokyo)

“Spin nematic Skyrmions in quantum magnets”
17:55-18:10 ADACHLI, Tadashi (Sophia University)

“uSR Study of the Relationship between the Magnetism, Superconductivity, Electronic Nematicity
in Iron-Chalcogenide Thin Films”
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Friday, February 18th.

Poster Session Chair : KIMURA, Tsuyoshi
09:00- 1 min. Preview, using “Zoom”
10:20-12:20 Poster Presentation, using “Remo”
Session 4: Spin liquid, Kitaev Chair : OHGUSHI, Kenya
13:30-13:50 SHIBAUCHI, Takasada  (University of Tokyo)

“Field-angle dependence of Majorana gap in a Kitaev spin liquid”
13:50-14:10 SATO, TakuJ (Tohoku University)

“Neutron Scattering study on magnetic structure and excitations in RuXs (X = Br, I)”
14:10-14:30 SHANNON, Nic (OIST)

“Connections between quantum spin liquids and quantum liquid crystals”
14:30-14:50 SHIMIZU, Yasuhiro (Nagoya University)

“Anisotropic excitation in Kitaev quantum spin liquid candidates”
14:50-15:05 SASAKI, Takahiko (Tohoku University)

“Inelastic neutron scattering experiments of quantum spin liquid molecular material
15:05-15:20 INOUE, Hisashi (AIST)

“Tunneling spectroscopy of thin film antiferromagnetic kagome metal”
15:20-15:40 KONTANI, Hiroshi (Nagoya University)

“Novel QLC states in Fe-based SCs, kagome metals, and magic angle twisted bilayer graphene”

Session 5: Thermal & elastic properties Chair : SATO, Taku J
16:00-16:20 SHIMAKAWA, Yuichi (Kyoto University)

“Giant entropy changes by charge transitions in oxides”
16:20-16:40 OHGUSHI, Kenya (Tohoku University)

“Piezomagnetic Effect in Magnetic-multipole Order”
16:40-16:55 SHIOMI, Yuki (University of Tokyo)

“Magnetic field dependence of piezoelectric effect in magnetite”
16:55-17:10 KAWASAKI, Takeshi (Nagoya University)

“Emergent elasticity and topological phase transitions controlled via molecular chirality
and steric anisotropy”

17:10-17:25 YONEZAWA, Shingo (Kyoto University)

“Spontaneous strain measurements of quantum liquid crystals using fiber Bragg grating”
17:25-17:40 HOSOI, Suguru (Osaka University)

“Elastoresistance in the Semimetal Bismuth”
17:40-17:55 MATSUNO, Jobu (Osaka University)

“Spin-orbit torque generation in CoFeB-epitaxial SrlrOs bilayers”

Saturday, February 19th.

Session 6: Topological spin Chair : KONTANI, Hiroshi
09:30-09:45 UCHIDA, Yoshiaki (Osaka University)
“Mechanism of spin diffusion in liquid crystals”
09:45-10:05 ARIMA, Taka-hisa (University of Tokyo)
“Transition between Helix and Ferromagnet”
10:05-10:25 TOGAWA, Yoshihiko (Osaka Prefecture University)
“Chiral materials and macroscopic spin response”
10:25-10:45 MOTOME, Yukitoshi (University of Tokyo)
“Phase shift in topological spin crystals”
10:45-11:00 KANAZAWA, Naoya (University of Tokyo)
“Spin-orbit coupling properties in ferromagnetic-metal surface state of FeSi”
11:00-11:20 TOHYAMA, Takami (Tokyo University of Science)
“Spin current texture in Hubbard models”
11:20-11:40 ISHIZAKA, Kyoko (University of Tokyo)

“Unusual Phononic Phenomena in Correlated Materials”

Closing

11:40- Winner announcement, QLC Young Researcher Award: ~ WADATI, Hiroki
Comments: Evaluation Committee Members
Closing Remark: SHIBAUCH]I, Takasada
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Quadrupole excitations in S=1 Kitaev spin liquids

New discoveries are often made on the border between

Rico Pohle

FM Kitaev model

different disciplines. One major discipline in solid state physics (@) 22 0.00
is dedicated to quantum spin liquids (QSLs). Accompanied by 2.0 _ N
emergent gauge fields, topological order, and fractionalized 315
excitations, QSLs defy an explanation with the conventional ;:g _ .
Landau paradigm of magnetism, while challenging experimental 0.0 0
and theoretical disciplines for almost 50 years since their (b)g-g og
conceptual proposal on the triangular lattice [1]. 0o 1
Known for a slightly longer time is the concept of spin 315
nematics. Proposed theoretically nearly 60 years ago [2], S=1 1.0
magnetic materials can host phases, which incorporate properties g'g I —— E
r K M r

of both, a classical liquid crystal and the quantum mechanical
aspects of a magnet. Their ground state is dominated by
quadrupole moments, which break spin-rotation symmetry by
selecting an axis, while not choosing a particular direction.

Usually seen as two separated areas of study, we are interested
in combining those two disciplines, by asking the question:
“What happens, when a spin nematic and a spin liquid meet?”’

A great candidate to examine this question is the celebrated
Kitaev spin liquid [3]. Until now discussed mainly for materials
with an effective spin-orbital entangled moment S=1/2 [4], recent theoretical studies suggest that the Kitaev model
could also be realized in materials for S=1 or even larger S [5]. By using a new (semi-)classical Monte Carlo and
molecular dynamics method [6], we investigate the S=1 Kitaev model on the honeycomb lattice at finite
temperature. Being able to treat quantum aspects of the problem exactly on a single site we can access dipole and
quadrupole excitations simultaneously and obtain their frequency resolved excitation spectrum, as shown in Fig.
1. Dipole excitations, S(q, o) [Fig. 1(a)], show a very diffuse intensity distribution, well comparable to results of
the S=1/2 model. However, noticeably distinct from the S=1/2 case is the presence of quadrupole excitations, Q(q,
o) [Fig. 1(b)], which, next to strong zero-energy fluctuations, also show a flat band at w/J = 2, corresponding to
excitations of a S=1 with AS=2.

Our numerical method allows us to access finite-T excitations in S=1 magnets with ordered or disordered ground
states in models with anisotropic exchange interactions like the Kitaev model. The next question to ask would be,
what happens when we introduce further interactions like Heisenberg, off-diagonal, or biquadratic interactions.
Finding just the right interaction strengths might allow us to tune between spin nematic and spin liquid phases and
allows us to find new types of exotic states in higher-spin Kitaev materials.

Fig. 1: Dynamical structure factors for dipole,
S(g,w), and quadrupole, Q(q,»), excitations for
the ferromagnetic spin-1 Kitaev model on the
honeycomb lattice. Q(q,®) shows, next to strong
zero-frequency excitations, also a flat band at
®/J=2, originated from AS=2 excitations of a
spin-1 moment.

[1] P. W. Anderson, Mater. Res. Bull. 8, 153 (1973).

[2] E. A. Harris & J. Owen, PRL 11, 9 (1963), V. M. Matveev, JETP, Vol. 38, No. 4, p. 813 (1974).
[3] A. Kitaev, Ann. Phys. 321, 2 (2006).

[4] G. Jackeli & G. Khaliullin, PRL 102, 017205 (2009).

[5] P. P. Stavropoulos, D. Pereira, & H.-Y. Kee, PRL 123, 037203 (2019).

[6] K. Remund, R. Pohle, Y. Akagi, J. Romhanyi, & N. Shannon, arXiv:2203.09819.
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% 3 [8] QLC & FAFFTIRNE &2\ 272 & KR T, SRR A X —E &2 W22V e
T RFRERZOIST)OMH 2=y MWz XIZHhEV £ L2, MB2=y NORIAITETWER
o=y T, BRFOBTORBEMEZFAL T R LM E OB REEZTIRDZ L&
T L TWET, WHEAEBRYOFRA K7 LS veyay MIFHILWT 7 T LT —
NAGRERT LV I DT L, ZHUTREBUKRRIEFE TH D scanning tunneling microscope
(STM) & angle-resolved-photoemission-spectroscopy (ARPES) 2378 V) DFFFEE CTH H 7=, LW FEHENNH D
EBRPEROBEREZ L THEREICHRD Z N TELINL T,

—HTINETRBEEo TR o7 D
THEHWARA F7 #Tho o 07 < m AW, 5
ZIFEEE—ZR L L TLHOFH LN EENEL
Too ZORDY BT EZFF> 7 7 T VT — L A
ERBITRVDEEL X Lo, MR r Ul RS
T DHAX /NI A v OSUR Tl BN EAR T4
H SN TWET A8 GdRuSI, 72 SRS
AWTWETL], L0 Hflize Ny MEELZFoOmE
A5 Z LTI B BB S O LR & g T
X LAREER H D F9,

{82 STk A > T 0 V207 GdGal[2] . I < /45\ Hung
INT 7 T NT =)V AF v v 7 GaZ(4s24pd) D=
D OMERENIE, COUMSO0 A PR g g Mf
RO TT(X 1), #ID THEESOARKIZKE) = k
L. ARPES EBR#AFTVE LTz, Nv RiEL e < r M

HY VT AR Gadp DAR—/b, M sl Gd-
5d DEA N RRHVERETIH01leY DX v v/
INZENTUNE T, FEFIZBIRIZRV N D1 200 K LR 2
BT REMBEONY ERFTVIRLTAY R¥ v v 7723028V £ETHEMNT 52 LT, 200 RE(L

ER— IV EEBEFORT R & UTR D BV EEET 2 bl Flfaik 2 A S £, £ v FF

¥ v 7T OIME & HICHERFHBEANIE L, RIEOBKE BT OISV R L £

o FEBRRGR L AT D MAHE T triple-g OIFLEHEE TH W IR/NDAF NI F L AREET, £

LD L dp-5d o7 —ua A AAERIZ L0 il AR EMENE L, bd-4f O 7 o MEBIZE D Ny

NS DAL FEH IR EMEICHER G SN/ L W O RIS TE £ 77,

F 72 GdGal & [FERDFERFEIEDWE TN D0 FI B TR Y @RIV R&RD CeSil TIEE R
WG A 7 aA RROMKIEEENEBR T 52 L ZNDBMSTETHZ EEZH LN LE LR [3],
2B BIFTHEBIRE MRV 2O FIT STM IZ K 2 EFEIE O EA TV E T, RETIImE ORER
3 & PR 23X < ISIS & Diamond Light Source {Z 33\ T HHE - B OIS XARIEIHTICE Y FLA TV ET,
[17Y. Yasui, C. J. Butler, N. D. Khanh, S. Hayami, T. Nomoto, T. Hanaguri, Y. Motome, R. Arita, T. Arima, Y.
Tokura, and S. Seki, Nature Communications 11, 5925 (2020) [https://doi.org/10.1038/s41467-020-19751-4].

[2] R. Okuma, K. Yamagami, et al. in preparation.
[3] R. Okuma C. Ritter, G. J. Nilsen, and Y. Okada., Physical Review Materials 5, L121401 (2021)
[https://doi.org/10.1103/PhysRevMaterials.5.L.121401].

1: (k. £ F)GdGal O fmfis, AL TR
NDHAE A FLE, (4 T)GdGal D/ ki,
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ZOFEITE 3 Bl QLC B FMIESERE ALY | JRIHFE U ET, HHE IV BHEHEICR-> T £
THAT ., SRIOKEZBEA T ESoHREICLIVESH L EFEd, 5% EUBELTEVDY
FTOT, WHBENRHY E LIZOZOBRIZITE-BHERCR £7,

Ll ERG L 720 £ LIEAFGEIE, BIRRA VX7 X2 ADOFIENCET 5 b 0T, BiEd D 3 A
VINHEUMTIRSL 72 T 2 TV D IR A B RIS IR, (R E IR L CRIBEGYSS & ML D A )
B ZE2 b6 2 RNMbNTWET, AIREBE AR T 2ICHEE SN DA ERIINNRTE
DR - FIADRRAONTEE L, ThEERT LB 20N TS ¥ 7 % A T[],
ZHUEHEARIZII U & T HKFT 2 2B it CHEEY L 72 BRIC, BRSNS 27 2L LT
RIS LWOHBBR T, ZZCTRIEA V&7 B R ZH KT HEIERE (B EAAH2A0° b)) 2
BIRES & IS LET, AIFA &7 ZIHMGIR TOEIEER[] N e Sz, EED S8 ABMER
YMneSne & W2 =R TORERATHONATE Y, RGO+ 5750 1 BREOEEICHLID 5T uH 4
— =LA HE T B ABRFELNTOVET[Z], 0L & - W5 - BRELZELIED 2 LT,
(HHPY A 77 X TIFFRSNERD) BADOA U E T B ANDE SN EL D E W) FE LIS
MZRD E LTz, ZOFRERPRIROBNNOA L E T B AT T AU EAF I 7 AT 2 DL
FOE—FPR®HLZENEESNET, 1 DIEIBE AL PERGIZENLIEROE—F, © 9 120%
A DONMAMEFET AT 7 FOE— R TT, (KNEH)

LBl O CTIEIEREED Y A bO—8%Z Tbh TEET L Z LIk, (A7 FhDOE— FEEIR
AW« T2 2 STk LE L, RFFIC, A &7 & 2 AJE EWAT L C/INE k1 BEL
(SANS) [ZES EEAMEEMT D LML, Th OBEHUC L HAMEHOZL BB L TWET, 5 &,
EIR OB U I T Th EH#UC L 0 SRR D A SIS~ kT 5 2 &, £ LTlH
THE L TBIEINDIEDA VX I B U ADIFENRHL 20 Lz, ZORMEMbRWS A
TDOAUHE TR AFAEFELEICERT LD E A5, BEAR TRWIERIBIAIF TX 2
LREEA L H T B ADMRERIGRED 5 D T EPNEBRINCSLGESIVE LT,

2 b BEBEERENC kT2 L b DA v X7 X ADRIBIRI R EbBlESnNs e, T4
2B ARE] EWDESRPEN, BIANAE U HAF I 7 AOWMREPR L Z LR TE 5587772
V= ~EALT B RREMEN A TEE L, TNERFIAIRA VX7 X AZ0H OO ATEEM:
HiEsk L, A - Sl CEH 2R 2 5% & bRE L TUTH b EBWET,

ERE—F

B o bEAESHEEIC BT SR E—F (L) &7 b (F) £F— FEER () ORFHZEL

25 STk

[1]N. Nagaosa, Jpn. J. Appl. Phys. 58, 12090 (2019).
[2] T. Yokouchi et al., Nature 586, 232 (2020).

[3] A. Kitaori ef al., PNAS 118, €2105422118 (2021).
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ARFZETIL, BIRE & MR IAF T DB R T, MEREFOMEICL > TAE O & Ak
FOHLERA L, ZNERH LAY U EHOHBEICREI L E L[1],

— R, BRE L (RRICHREETE) X AEWICEETHA2MERH Y | R CWEOF Tl n 532
LR S TWET, L L I ICHEEE EEN T T 2WE N GFIE L, BIEBRRER L
MEENE T, BMEEEER AR E LT, BEE EBEOMBEERICERT 2 S EIE 2585
DR ENTEE L, IR A S8R S IR IR E R EuRbFesAss 13, BEMEBIZERO T TH
EWBRERSFIRE (T.=37K) Zf5H, 15K LU FOIRE T Bu lCH KT DBIKFFF 0N 3EE L E972],
% < OREMEBRER CTIIREE OFIINS X 0 BAREMEN Kb D DIZxt L, EuRbFesAss [XE T, % SR
LC, WG CHOBBESR A RO ENTEE T, 20X D 2RFHE % FFD EuRbFesAsy 1%, HTHL5: -
PFHRE A RB T D55 L LCHER é:hfé“?i L=,

EuRbFeAsy i, X 11237 L D12, BInEZH 58k % (FeAs) & M4 5 Bu @0l E Lokt
miEEE A LTV ET, %@M&@%L I, & Eu @ TIIA B D & N2 5o gty <, o
AE DM E N 90 FEF Olalls LN OB T 2 b ARIEIC > TOET[3], b EAMMETIE2KE
L CIENEBES DT HIE S A T2, IR & 7 LT W e S TE T, —F T, AN &
FIIN % & BREARNEBICREG PR E T & L TRA L, Bu DR E L6 ARENED & FRBEMEIZ B
FILET, /ERIT, Z OIRED BN 2 ¥ 0 I REE, B FEDO B W Ito S8 AUBMEICR S
EEZLNTWE L,

ARFZE Tl B o PR R 3T 325k % i L . EuRbFesAsy D A B L DR A B2~ F L=,
EuRbFesAsy (2o T2 VTRVMESG A HIIN L T b2 B uil R L& 2 A, sk PRIk L, 35U
HDORKED DAY NGRSO FEETHLIZENALMNIR D E LT, S HIZZDORERDIEND,
SEEESG N 0 THBRBE A E U IEORIC L v RENICHIE S TRBY ., & @@ZEEE% 2k =
L SBRBEMEELY | E RO LW BT AT CEL Z L 2/RLE LT, 20X DT, ARIT@EIRE L
FAPEDS T T OSBRSS, BEESEY MR E FIc X - T%iﬂ:éﬂé k (ARSFTE:TE g
25 LR L E Lz, @BER

PR R OREE (& &AL EuRbFe,As, HEET
BACLOBRICKMTE S = & é ¢ gEU  FeAsE -
FHEGRICITRESR TWELE F =

B AL BEEEERE TR e % o SUH

AT A Z LRI LE Lz, ZOk ® RbAS

B, A Y R E I TR e (1., EuD

BETHENED B 0 . R - IR S o0 & SAEY
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[1] S. Ishida, et al. Proc. Natl. Acad. Sci. USA 118, €2101101118 (2021).
[2] K. Kawashima, ef al. J. Phys. Soc. Jpn. 85, 064710 (2016).
[3] K. lida, et al. Phys. Rev. B 100, 014506 (2019).
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[1] E. Snider ef al., Nature (London) 586, 373 (2020).
[2] T. Suzuki ef al., Phys. Rev. Research 3, 033222 (2021).
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Matsuda, E.-G. Moon, and T. Shibauchi, "*Thermodynamic Evidence for a Field-Angle Dependent Majorana Gap
in a Kitaev Spin Liquid", Nat. Phys. 18, 429-435 (2022).
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Photo-induced antiferromagnetic-ferromagnetic and spin-state transition

BO1 Yujun Zhang and Hiroki Wadati

With the trend of rapid development of intelligent electronic devices and functional information materials,
spintronics has become a booming field in modern condensed-matter physics. Instead of only utilizing the electron
charge, the spin degree of freedom of electrons can be exploited in spintronic devices with low power consumption,
fast speed, and high density. Novel methods to manipulate the electron spin are the key for the development of
spintronics. Ultrafast manipulation of spin by light is a promising strategy due to its low power consumption and
fast speed. Studying dynamic behaviors in magnetic thin films is especially meaningful for achieving deeper
comprehension of magnetic properties and electronic structure within very small temporal and spatial scales, which
is crucial to the realization of high-density spintronic devices.

Previous reports of ultrafast magnetic dynamics mainly focus on demagnetization of ferromagnets, which is
often characterized by a transient decrease of magnetization. Transient increase of magnetization induced by light
excitation was rarely investigated. In this research, we chose an oxide thin film with an antiferromagnetic (AFM)
- ferromagnetic (FM) transition and a spin-state transition (SST), GdBaCo0,0ss, and investigated its ultrafast
dynamics. By taking advantage of the time-resolved soft x-ray scattering system in beamline FEMTOSPEX
(UE56/1-ZPM) of BESSY II, the dynamic behaviors of both antiferromagnetism and ferromagnetism can be
detected in a single experimental instrument. X-ray magnetic circular dichroism in reflectivity (XMCDR) can
reflect the ferromagnetism, while antiferromagnetism can be characterized by resonant magnetic x-ray diffraction
(RMXD). Photo-induced enhancement of XMCDR and decay of the RMXD can be clearly observed, indicating a
photo-induced AFM-FM transition. Photon energy dependence of the transient XMCDR and reflectivity suggests
a concomitant photo-induced SST. Both the electronic state change and the competition between AFM and FM
exchange interactions simultaneously contribute to the observed magnetic dynamics, as schematically shown in
Fig. 1 (HS and LS indicate high-spin and low-spin states of the Co ions; B is the applied magnetic field). Our
investigation presents a new category of photo-induced phenomena involving both magnetic and electronic-
structure degrees of freedom.

HS EET M LS
< 4 1 (&

. N _ Delay
0 ps ~100 ps ~1400 ps
Fig. 1: Image of the photoexcited state of cobalt spins. Laser irradiation increases magnetization in a-directions.

[1]Y. Zhang, H. Wadati et al., Commun. Phys. 5, Article number: 50 (2022).
https://youtu.be/NGKmCuzXqi8

Yujun Zhang (Chinese Academy of Sciences * Institute of High Energy Physics * Associate Research Fellow)
Hiroki Wadati (Univ. of Hyogo * Graduate School of Science * Professor)
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[11 K. Yamamoto, H. Wadati et al., New J. Phys. 24, 043012 (2022).
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OFERR AT IC oW T, EEROBFZE & [FfE. Randomized £ BAE M ZIGH L TITH TETY, A7
0y FOHEIZD L THHREGTELEIITHED ETOT, E2FHELIBEWVELET,
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LB RE KFEBE TR O RA I HEEEE )N, 2022 £ 4 1 AFT CHRAE KRS MR Hf -~
LELE,

AIRKR: B OERRIE T HERIR 3 2022 4F 4 7 1 AP CTHERY:  REEGEEDISEE  #dR~RE L £ L7,

BRRF KERE TFRHF R OF MR KA, 2022 45 4 A 1 B CTHAEIKRT:  HaikE: ekt se
s — BERARELELEL,

MEEB D PD - BHEAFZEE (COL BE) AR, 2022454 A 1 AP CHREKRE  KEBGAE SUEIFZERE  HHF
e B~ L E LTz,

WEEG D PD - HHENFZEE (COL BE) [LAETLRICAS, 20224E 4 H 1 AFFCEILRNIKRY: T W ~EH
L% L7,

MK D PD - FHEAFSEE & LT, CO1 BEICREAMIS CERERIRY BHYE AR N7 MTAMEER) 282022
FE4A1HMTEELE LR,

WHRIKE MEFERT O KIEERBhZAS, 2022 425 H | A CATERSE KERTEMIER  dEHdR~2H)
L% L7,

WK KPP LR RAFGER O BUK BRI AS, 2022 4F 6 A 1 AfF CILHRE KRS KREFEFRBAAIZERE  HEHdR~
HBEh L £ L7,

OZEHRE

TERERECIG GRAFZEE) , “2021 FFRKB RS AAMBEPRPEERZREE , (AARYHEYS, 2021/10)
https://www. jps. or. jp/activities/awards/gakusei/2021_student_presentation_award. php

g ARRIBh . (AREAFZEER) . “Z8 16 [ (2022 4F) B ARMBZESEFRGE” , (BARMEEYES, 2021/10)
https://www. jps. or. jp/activities/awards/jusyosya/wakate2022. php#rb

x REENBVE UNRBFZESE) |, 755 38 [\ (2021 4FEE) H EOFFESEmh ", OF LRV PIRBLE, 2021/12/13)
http://www. inoue-zaidan. or. jp/f=02. html

FINKERSR,  “SCRRVEE T /2727 /ay—79y N7+ —5 S 3FEE [HTRMARE BFE” , (X
WEREE Y )T ) Y—T Ty 74 —4, 2022/1/26)

PR ERER X T OLENICRIT 5 F TR A B RRE

https://www. nims. go. jp/news/press/2021/12/202112200. html

AW KESHd%,  “Outstanding Referee “, (American Physical Society, 2022/2/28)
https://journals. aps. org/OutstandingReferees

Bk —#d%, “2021 (R3) FEEREFEMNE (BEE)” , (A EE N KIRR EEA R B LSRR, 2022/3/10)
https://www. yazaki—found. jp/news/news20220310_001. html

Vet 8%, B 4 R ERVEET B O SCHRFERER Y BFHAEIRE (e " CGHEFEE, 2022/4/8)
ZECERE - P TEGELIC K D MR IR O BE SRS S &L OVEhES (2 BY T 2 TR
https://www. mext. go. jp/b_menu/houdou/mext_00989. html
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B —#d%, “FRSC : Fellow of Royal Society of Chemistry” , (Royal Society of Chemistry, 2022/4/26)

NAJAFZADEH Sahand G (FAIIBRFZE2E)  “56 77 RIERORSS (2022 4F)  HAWB P /EBHRERE (6™ , (H
KWLy, 2022/4)
https://www. jps. or. jp/activities/awards/gakusei/2022a-student—presentation—award. php#6

ISR, 5 43 MIARZ LSRR E” (MM EIEAARL R GRS, 2022/5/27)
http://hondakinenkai. or. jp/awards/hresearch. html

7 IN)—F

AR, ARTRL  — e i s - =X — 0 3 BB RE 2 3 A OB IR D FE R, QLC v kb
v A, 2022/2/5)
https://youtu. be/4DgB5L_Rrll

Perx RFE, —RIATHEEHS - I — “Df3E ALTREKRE TRkt 2 2 B0+
EHAR) | EEE TBESEORFEHIN) 7, (BT RERT, 2021/10/25)
http://www. imr. tohoku. ac. jp/ja/public/events/detail——1d-539. html

Ver R, /NRETEE - FEB - £ 0 S eiX2oF, 2021 4 12 A58, 1584 - BR8N 5H
ke, SREER TERPMNL D00 b WM EIOWER ) 7, (AAFTHDER 7721372 2 H,
2021/12/12)

http://www. yacsendai. com/reports/2021nianl2yuehuodong

B0l 3E EHEAFE
TERBESL, ANFEmREE - E - 529 AN ERRENGER (BEEOMKE FEOREEER) Y, (EETRE
fif, 2021/12/12)

KERER, ZWFEH, —RATEERS - I — ‘3 I ROk EEBE TR L 0 HIET 5 2 LTk
o7, QLC T v R ET A, 2022/2/1)
https://youtu. be/67YwOFh9Mzk

Yujun Zhang, FOEE R, —f%AiEES - £ X — 7 Photo—induced antiferromagnetic—ferromagnetic and
spin-state transition” , (QLC F v > R/LE T4, 2022/3/15)
https://youtu. be/NGKmCuzXqi8

WA, FEERHE, —RANTEES - B30 — 7 L=V AT &R SN EEFELBREET O L a8
M7, QLC F ¥ A EFF, 2022/5/2)
https://youtu. be/ss4vFEIVL9c

FEEmt, —Mkm TS - X — 07 E TV RERISOREEPE OB EE [ RSP R
BN BRAEICA AR AV HERYIOFNCIEE »OMREEZ 21 | TR U5k - B E CERIC
kol (ERmE) 7, ([aX] BuE TV, 2022/5/24)

https://youtu. be/Je-CtgOORmI
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WEIE CHE, 2021/10/23)
https://annex. jsap. or. jp/hokkaido/old/index. htm

FHEZRAL, —BrgEES - 2 eEE R FHEFRE R e -7 onER” . QLG F v ox
VBT A FEERE - MRS D, 2022/3/3)
https://youtu. be/50M4Lsh4FMQ

ISR, @A - ER - I BRI 3 RE [RROMAREZDENTH L) | ~SReF A E TRIC
~]7, (RECRY, 2022/3/28)
https://www. u—tokyo. ac. jp/ja/admissions/undergraduate/houmon122020. html

@S TATHE

Billlthi—, “TR&Ss L IED ) EEFECHAITRE KE 2R - SR ARS8, (B8, 2021/6/25)
Blthi—, “5bol IR MERLENIZTTOARY )7, R (&1, 2021/7/12)
KIRFFE,  SEBRERICI N T A BRSO 2 T8 — @il - KIHEE BT AT ) —7 E~OIS i

=7, (JPubb, 2021/9/7)
https://release. itmedia. co. jp/release/sj/2021/09/07/2cd2ffb9cf61d85c09939cdbc44670c5. html

KIGEE,  “FERMFS ., BIZER TR UES Ol Z2 I , (BE Times Japan, 2021/9/9)
https://eetimes. itmedia. co. jp/ee/articles/2109/09/news041. html

KIGHE,  “EREAR AEUBRSIZ I EREE AT Y-SR . (B IE R, 2021/9/9)
KIRFFE,  “PERMIR L ARSI HIE BRE - BT, (R FIPESERE, 2021/9/27)
ARASH, PR - BROK - BOK, Wi AES 2 O T B E BN X0 7~ SRS O IR SRR — O BLRI

WZRREN” (A ARRREHT, 2021/12/24)
https://www. nikkei. com/article/DGXLRSP624600_U1A221C2000000/

AR, D7 T ark o T C KRR A S A BT, (BT, 2022/1/28)

AR, KRR D 3 FMp6 R & IO FREAEPELT 2 SR ZI L, (w4, 2022/2/8)
https://www. mapion. co. jp/news/column/cobs2365222-1/

AR, “HER, B D 3 F MmN R b OO ERES VBT D KRR EZ A", (TECH+ powered
by ¥4 FE=a2—RA, 2022/2/8)
https://news.mynavi. jp/techplus/article/20220208-2267684/

BOl #E EHEAFZE
ENER, CHTKS, BMEMERENO~ 3 T R OMEMB” ., (OPTRONICS ONLINE, 2022/2/1)
https://optronics—media. com/news/20220201/76209/

WM, KR L, X =T E R S EEWE T T~ 3 7k OBNZEEY” ,  (TECH+ powered
by A FE=a2—2A_ 2022/2/2)
https://news. mynavi. jp/techplus/article/20220202-2263477/
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oA,  “(L—Y—BE) EEREST KM, TR 1) 5 s 2R spatE O EH - ik aH LA
U EDTTREME A RIR | -7, (Optinews, 2022/3/14)
https://optinews. info/2022/03/14/laser—spin—operation/

M,  “RIBRS, KRB A L— —ComRiatEiz” , (OPTRONICS ONLINE, 2022/3/14)
https://optronics—media. com/news/20220314/76634/

g, “(L——BE) BEKREEM, L — =N THIE R I &N D OBE R EEARFE O 2B - X
RO A B U HIBNCE | -7, (Optinews, 2022/4/11)
https://optinews. info/2022/04/11/university—tokyo/

FEERE, KRS, L—Y—I X 2BEEBRBRT A28 , (OPTRONICS ONLINE, 2022/4/11)
https://optronics—media. com/news/20220411/76915/

FOEERHME, “HK, a7 A b A NBRIERERAL W T D [ SR R A 8 O sk 72 AL O BN BB, (TECHA+
powered by ¥ A T E=a2—R 2022/4/12)
https://news. mynavi. jp/techplus/article/20220412-2319702/

CWNFEME, R, SRREBERERICBIT 2 BETRAOE IR A ZHA” , (TECH+ powered by ¥ A T B =2 —
A, 2022/5/10)
https://news. mynavi. jp/techplus/article/20220510-2342614/

CWNFEM, “HER, SRBEERICBT I ETRMOBTRARERA , (=a=a=a2—2, 2022/5/10)
https://news. nicovideo. jp/watch/nw10903693?news_ref=watch_60_nw10903219

CO1 3 FHEHMFZE

A, PR - BAERAR Y, BT arEa— 2 ORBEL 2D MR Uh VIBEERES O R ARSI S 4 fiE
7, (RARRRGEBTIE, 2022/3/14)

https://www. nikkei. com/article/DGXZRSP628307_U2A310C2000000/?fbclid=IwAR04 taErSXTPZUF J—

1EazXQ5s j5U6runndFfAitignYPI1ZUKgLh jmCFa28

D01 3t FHEIRFIE
FIRE, “XEBRFE T/ 77/ av—7Fy N7 4—5 S3EE [HTMARE %R, (B,
2022/1/14)

FIKRE, “Y 77T~V HEOMESEEZFZRT D [F I 57 Y AT, Beyond 56 DFEHA~" | (PC
Watch, 2022/6/22)
https://pc. watch. impress. co. jp/docs/news/1419222. html

FONKEE, “KIAST K. Beyond 56/66 DEHIC SN A &AL 2 ha=2 A E&weEE”, (TECH+ powered
by ¥4 FE=2—X, 2022/6/22)
https://news.mynavi. jp/techplus/article/20220622-2375534/

DOL Bf AERFE
SEEM, B hARe U REIRE 82U aAbAW TR, (BHEER, 2021/12/3)
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KRBT EEA BT 7ER,  2021/12/24)
https://www. k. u=tokyo. ac. jp/information/category/press/4283. html

BI—, “BBERBIYOEEIREZND TIAE ~BHEDMEORE - REOH -7 T v bR — L%
#~", GRS, 2022/1/31)
https://www. kyoto—u. ac. jp/ja/research-news/2022-01-31

ARFFH, 3 BePEFRCHERE A A 3 D PORMBEMAM B 2 R L RO RFRFFEHT EESAIR R FIFE R, 2022/2/4)
https://www. k. u—tokyo. ac. jp/information/category/press/9259. html

ThE—&, “4 512 BERERE~OIEBIEEDS L5 faEEo BT RFMEORE Tl —B 8 IR o
To7ptadt~—" , (CRIRKZFERZPEER A e R, 2022/4/27)
https://www. sci. osaka—u. ac. jp/ja/topics/10431/

BOL BE FHEAFSE

ENFEE, WEEMRRNE CEN D ~ 3 T TRL OME & fE ~ 15855 O F I K o TR+ filfE e~ , OR
FORFR BT ISR B R 2T SE R, 2022/2/1)

https://www. k. u=tokyo. ac. jp/information/category/press/4307. html

TR, “BeERIC R T 2EE R BmEEORR- I L2 LWA Y U EBEO TR Z R L -7, (
FEILSZ KR, 2022/3/7)
https://www. sci. u~hyogo. ac. jp/news/index. html

pas

https://www. sci. u—hyogo. ac. jp/news/puresuririsu_wadatiR040307. pdf

ENFEH, “BTRBOETERADBLEEBRESY R ST LM CRORRSERFBH AR
FRFFERE, 2022/5/9)
https://www. k. u=tokyo. ac. jp/information/category/press/9471. html

BO1 HE ABEARFZR
KEE L, 60 HERTNICTE SN TWEIREEO L 9 ZBREREEZ BRI TRE” , UK, 2022/4/22)
https://www. kyoto—u. ac. jp/ja/research—news/2022-04-22

COL BE FHEAFTE

KEE,  “RHRBLSEAOHREEERIC LY T T ~v Y BRI O IR SOR OB RS, R
R THRbE5ER, 2021/12/24)

https://www. t. u—tokyo. ac. jp/soe/press/setnws_202112241509158072399010. html

AEAE, CHRMIEESRIEME O OBBMEE OB R R ~V A A28 7T 7 2 BT 52 EAHBEOEEM,
~7 (AR KRY, 2022/2/15)
https://www. nagoya—u. ac. jp/researchinfo/result/2022/02/post—201. html

FEOE, 0 I AT RBIRER CsV3ShS (TN LN D ¥ B F Bfikk & BB O A R ~%i%7 T A hL—
Va & ETTWHROBH~" , (BiTERY, 2022/4/4)
https://www. nagoya—u. ac. jp/researchinfo/result/2022/04/csv3sb5. html

COl 3 AZEHFZE

Kt “BVrarta—2o0R@ELns MR n U VBEERER O A E ARG S EFEE —~) 7 —ox
—XHUCHSR Le A B AR —" , CRBRR™:, 2022/3/14)

https://resou. osaka—u. ac. jp/ja/research/2022/20220314_1
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JIBAE S, “ bR U AMEIE ) TS ~S 7O ERUNEGIET S, A OSTETVTHIA~ , (4
WRKF, 2022/3/30)
https://www. nagoya—u. ac. jp/researchinfo/result/2022/03/post—-237. html

D01 BE FMEATFZE

F)IRE,  “Beyond 5G OFEBUIH/=/eY F 7 VEEREBHGEN R EFIEEB OB EIC KD -7 7 T~
M E TR IS AR TR @ E I = L 7 b e =7 AR, (RBRASZRY:, 2022/6/21)

https://www. omu. ac. jp/info/research_news/entry—00903. html

OB RS

H AR FRE 236 FFRE/% 69 EHLEMHRMEEMRRSNS T T4 VRS
nx Lz,

HEF: 202242 H 9 0 (k) 13:00 ~ 18:00

efe - HARTIRBL S | BT iE & OYERT)

(HP ¥&#%5%) https://www. magnetics. jp/event/topical 236/

WOEQACEFauX v LEF T VBB LE LR,

HB ;2022422 A 15 H (k) 13:30~14:30

FRECE L MR 3R R GRORRFRFRL LFRF70R)

A NV bR E P EEIRIZ ST DRSS

AHEE 2 R A IR (AL KZRRER R 7 v v T o THFSERT)

Z A v HEIEIEEME X BREGELIC £ 5 Kitaev BEMEIR a-RuCl, DAL NIV h=T »ORE
7T ANTZ b http://qle. ip/2022/01/06/6thglcyoungcol loquium/

P R (R IR RR)

SR 3EE FFENEENRA [BEFRAOHERSE] B RS2 74 VREL
¥ L7,

HIE: 2022422 17T H (K) ~19 8 (1)

A= T A VN

http://qle. jp/wp—content/uploads/2022/02/FYR0O3—-QLCmeeting program_20220210. pdf

5 3 [0l QLC 5 FIFFER R E 2 % 5 L % L7e,

POHLE Rico K (University of Tokyo)

“Spin liquid and nematic states in the spin—1 honeycomb Kitaev model with bilinear—biquadratic

interactions”

KAg FEKES K (University of Oxford)
“Discovery of frustrated van der Waals metals CeSil and GdGal”

Jb4r BE K (University of Tokyo)
“Tb doping impacts on magnetism and emergent inductance of YMn6Sn6”
(HP #&#se) http://qlc. jp/2021/11/24/Fyr03qlcmeeting/

BIEIQUCEFanFXFULEFT T4 VBB LE LT,

AR : 2022425 4 31 A (tk) 15:30~17:00

SBT3 (Al QLC A TRFACARENE . R EH 3 4

A 10 POHLE Rico & (HURUKZERZERE ToERAFFER)

2 A hJL : Spin liquid and nematic states in the spin—1 honeycomb Kitaev model with bilinear—-biquadratic
interactions

A 2 b BE R OREURSPERERE LRt g Et)

BA BV RIFEA T B ADRFTE 2022 R RO KIERE -

FRIEE 3 RAE PERAR K (A7 A 74— FK)
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BA R T 7 T T L ARG A I LRI B 2B T T A FL— g
TTANTZ b :http://qle. jp/2022/04/06/7thqlcyoungeol loquium/
YRR RMT (Jed RS

PN se B FREOMERE] B2HAFMAEX Y 7 FT7I—-T 4 TR
HKE (AXx /% R) BIPRF T TNAT7Y v FBMELE LT,

HIE: 202246 H 17T H (&) 10:00-18:25, 6 4 18 H (d2) 9:30-12: 10

A =E VN

http://qlc. jp/wp—content/uploads/2022/05/2nd-POR-kickoff-meeting program—20220509. pdf

(HP #8#%E) http://qle. jp/2022/04/07/2nd—por—kickoffmeeting/

B 3LEQLC B I F—2HILKRFE (FFEFY I /3R) ICTHRELEL

ZHEEN M. de Boissieu & (Université Grenoble Alpes, CNRS, Grenoble INP, SIMaP, Grenoble France)
HIF : 2022426 A 17 H (&) 10:00~11:30

WA WAL KBRS v %R 25— QW) ZIohirE 1 548 (B06)

XA k) : Thermal conductivity and lattice dynamics in structurally complex materials
T7ANZZ B http://qle. jp/2022/06/13/31stglcseminar/

2 ke GRAERS)
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