BUSSE -
DAYOR! @

RRBLE CBIESIRNEZ T TIES ) 2 &ICHT
REIKRY — MCR T D IEHEKRRFEE

7 Z7ANL—FEFHRERICRITPEFHEE S
J\A T U Kbt

HB sheets

meiky VMRS

THE INSTITUTE FOR SOLID STATE PHYSICS

THE UNIVERSITY OF TOKYO
Copyright ©2019 Institute for Solid State Physics, The University of Tokyo. All rights Reserved.
ISSN 0385-9843




£4 =

202051 A contents
oot LT T T 7 HO | BRBEETREEREE LTS IT ST 84 BLAE 2= % @
0.00 |— -
0ot L _ 4 ROkES — MBI BHIREAERE
AR Bk, FHMOE. WO 8. =W #E. Nguyen Thanh Cuong. A5| JEX. BH &

-0.02 = ] ERE BISh, BE HE. A
0.03 | —0— LEI\/Ih —
o4 =" LEM, b= 7 73R b L— FEFRMEIC S ZETREBE N T KR
0.05 'I'-o_ -I<A> | + FE BT, 25M R, A EE
- | | |

0.0 1.0 2.0 3.0

13 ISCOM2019 Poster Prize 2 & LT WA S8k

15 5546 B EBERRFEERMEZZELT WA FHF
17 SHTEE YEHZF—IR AR DRE E IgE

22 [YpHERRZErREAEER]

a=b=3.037 A, y=59.36°
Q o o

: 060D DO
1., vV Y v

T T T T u 10
C 1.4 GPa colorscale x 3 24 [YtEmAZERRE = 4]
f 10108 [Z 0]
% 0.6 31 OYIMHRELYESISERE18~%48)
L ] RE%R

0.4 HIERRTE & Y DRSS Ic DL T

7
:

(syun ‘gde) Alsuaiu|




SRS TRUBIREZ DETES ) &Ik

MBERae—L» NEREE L Z—

1. I

FeSe fififtid., SRBIREARDO T T bR B2 RS S
WEEDL, SbHIC, HIE T CIBEEEBIRE (To)ldm ~
10K THDHDOD[1], Bz IefBIREMF N T Ted BRI 2
ZEMB, INETIZEL OMENREINTE =, Bk
M7p ZBLGMEE LT, JEAN2]. BELE]. A% —h
L—ya YA ERHWLNTETEY, 20 L5725t
BTFICBT 8T - MTREZFEMICA~N 2T, &
RS DA NEHESOND Z E RIS TWY
D, T T, EOKREBE LA L —F— o5
WP, RBEGRHT-AAME L L TR SR TS, 20
TEIZRY . 7 =5 NPORE R 7 — /LT hE I 5 3
BHEL BT 5 Z EBAHRETH Y . & SITHERRITH
L TR 2B AR TARE 2N R L kD )y
BT E 2 K 0 Lo WEHE R R 2 (i 2
TW5,

"A15-10 05 00 05 1.0 15

k (A7)

0.2

(2]
Q

0.1

0.0

E-E, (eV)
E-E, (eV)

-0.1

-02

OA -04 -02 OX1 0.2 04
k(A7)

1 a. AWFTE TR @R E I L— 5 — R L T
DITEOBERIK, ARSI VAAR) TR, R X #it oL
AEX)TT =795, b. He iEH (21.2 eV) THE L2 7 =
VR, e d. TAICATET D IEFLN Y B e M US/FET 28T
2

02 00 02
kﬂ(/&")

] MEEX VSO EE 4 5

gk W, FERE ¥E=. F

SIS DBIEFIHCTEE T 5 & Rl feE T8
BT, SCRhE% O ER LB FIREEZ N PR L L CE
RN TE DN CIERICHRNRFETHDL L VA D, &6
2. mIRE IR OFE R, la I d & 91T,
HOXHRBEIRICIE 2 T RN F =DV AN BT S, 7
=7 LTHWDZERTEDLRIICR->TE, 2
AUZ LY | Brillouin zone AT K 5 AV ) 22 [ TR
EVATO ZENFRRICRY , FICHKRBLREOS S,
Brillouin zone ®H1.0x (T, 1b,e) I3 HIEFL/ N K72
1772 <. Brillouin zone ®¥ii (M 5. 1b, ) IZH D E
N ROFRBED ZENTE D,

2. ERERLER
ZOLHREROP, Fx ik, FeSe fbbiCE T 550
EHORE %, EALONE Y MG EEGNT 2 =
LICE VAL 72D, @ERE R L — ¥ — % Hv TR
DIRNE T NREEIT -T2 [B]. 7. AHFIETIEET,
BIERE X Te L ED 15 K TfTo 77, 2a,b 12, TW &
M RmERENCEIT D, KE AT M ORFE(E
ALTWD, Moz RrALF—1F, 72V Iz LF—
(En) % BMEIC LB TRLTW D, SERbiE % R
i =0 po)ic, BB RAF—F Tl Sh D861
DETRTIND, £D%, LOREBICHEML TN L L
Bz, K<RD &, HEFRENRRIH LTI LT
DEETRRTEND, TRELVFELLALDIC, K
2a,b CTHEFEM TP o 72 E-Er = [0, 1.0] eV &% L 7= Il
Ao, RS OAEME L DOEM 2¢, d 125
T, TORR, BEBRTRLIEL I cos BEFTEL
T4y NENT, £/ 2e, £ 1T, EERLDITKTT S EE
7 — 1 =75#(Fast Fourier Transformation, FFT)Dfi#HT
FERERT, AREI5.3THZz TH Y, I 512, REE
TR U TR ISR T2 2 & B 0dhotz, ZiLh
DBIAFERN G | ABFZECBUN S AL IRENE, M 2g (TR
L7z Aigab—L > h 74 7 Y L, E012, B
BRTHD Z ENnmnole, BRENZ &I, mETICE
7% FeSe fifmClt, TeRFLL AT Z LmEsn



o2 T T T T T T T 7
0

Intensity (arb. unit)

02 P BT T R
00 02 04 06 08

~ 00 10 20 30

Delay Time (ps)

Wk sy ORI ZE L, HFERRIT,

T hat—Lr N T4 o EIER TR,

Delay Time (ps) " Pump Fluence (mJvcm?)

2a,b.THA, M RIZBITEHE AT MVORRIZE L, ¢, d. E-Er=[0, 1.0] eV (a, b OFFEMRF) TR LR
cos BAEIC R 27 4 v T 4V 7RER, e, £ EEH 7 — U =2 Hi(Fast Fourier
Transformation, FFT)IZ X 0 &5 7-, IEEHARY b & 5.3 THz i) ORIREKTFN, g B S REN &t

5 |G Bpifle| 9
_8' 0 2 4 6 8 10

S Frequency (THz)

g PR B S fs.
< F i

= 2 — se
L

LL -t

1.0 20 3.0

TWDHH, & 2 TOMTEFNIATIRORGE & [ U %
RLTWAZ ERP LN/ -T2[2],

WIT, LRI LV ET L <HEDN D THE) LEREZ
AR D 7odIz, RO IBIERE I & SSE % 1T -
7= 3a [NV RN ENTZTF V7 MLl ERT
leading edge midpoint (LEM) shift Z DB & LR
L7z, Thid, DR TIRBEEICHED LT 0L,
M ST, D LR L TW AN Tl b, &
LT, 20X RIEBENT 1 ns ICRSEHMGRSE
BoZ L HHLNIRY . ZhiE FeSe fbfbns i EaEp i
DYERTHIIZDTHHLEEZLND, LNLAERLE
o TNy & M) IS LR, 2k, BT
BEZDEFTWRIRLENEVWZ D, S512, K 3b 12
BRI R LN, S OHFWRIES ST, ik
ERRE L RNUT R DI EMH s D &V )RR,
ZHE, I OFRFERICEYD, A7y MY TS
¥ v 7B - MRENTVWDLZEEREBLTEY,
FeSe flidhOHA . BMEICHRT 2FF 70 ERHFEIE L7220
7o, BIRERF AR O ENRERTHDL EZE X HNLD,
% ZC, LEMshift ® % & EY | ORYH»SF
BEINTBREXy v 7% 3b (RT A, KZEBBRZGEN
Z T, BhETREOEINCE, BIREX v v TR L
TWLIRDENR R THENS,

AEFFE TR LIz & 9 7, JhbIC X 0 83 5k
R DEHEBEE] LIRS, i, TICHRmibmis
BB E2 G LTSRS - S T&izel, 22

CTEREBRE & SR LRSS T Ik D IR E & L
B 5 S BRRV, FT, B b TIFHE—EfL SRR
T VIEEBHI L TCNDZENDL, BEEOF Y U TH
MITEL ., TR, i STV A EHERBREDH
MHEN, —J, KR TRRE LgRBEEIX, 2N
Y R BRD MEREBAERE N R TH D 2 &b Hfm
bR, ZIUTHEW, Bl SNBSS O JkE D
< HERH D LEZ HND,

0.02 T 1_ T__TootF L T T ™ H

o PR At

) u,ouw 0.00 |- - ]

S

E o0k 001 - -

U'C) 002 - —

s 0 003 -—©—LEM, —

W - | |=o-T - | =O=LEM,_ ]

_j 0.08 - ™M a 0.04 - -<A> b
0.08 | | ] Jf005¢ , | , | , 1

0 200 400 600 800 0.0 10 20 3.0

Delay Time (ps)  Pump Fluence (mJ/cm?)

X 3 a. s, M AIZH1F 25 leading edge midpoint (LEM)
shift, b. . M A28 % LEM shifts O fihid 58 ERIEME
T ENT-BEEX v v T <A>,

3. $LDLFPREYE

AT L0 . %D FeSe fifaTld, EFHAAD
FRAICPE D B FERPE D Z EBET N0 THI,
EEGIC BT D FAFE R LM TH D Z LB BN
Role, SHIT, HERRWVEBERFIC K SEEN S, Ot

PMMEXOHE SO BF4 5 2



A D BRI v v B S v, BhESTREE DN &
IR L T &9 RIWH BRI SN, 4%, o
GAREBILEME 2RI L THIE A T > TWVE, E72, il
DREFEIZ L 28N AT > TN 2 & T, ABFSE TR
SNIHFEBRED MRS RFE S TN Z &I S
o,

AHEE

ARWFZEIE. B KEDPETFIEIT (SRR, Yt st |
BARBIA, EATAIR, EREH, BRIEE, SFEA,
FHEMEA ., BIBER, RIS =, i AK) . UK
FroEik CE NN . R ORERR S (R, A8 A =]
HEK) ORBFRICE 0 IThE Lie, £/, CERSEE
Bt femiBha  Hreiivias AFErEsde =) T&1K
FOYIERE ] (JP19H05824, JP19H05826), JSPS Rl

(JP18K13498, JP19H00659, JP19H01818, JP19H00651),

SHEEE b BYRBEY I v Sy T T a s T
(Q-LEAP)| (JPMXS0118068681) DBk D b & IZfF i
F Lz, TIITEHB LT ET,

L 2P 8N

[1] S. Kasahara, et al., Proc. Natl. Acad. Sci. USA 111,
16309 (2014).

[2] K. Matsuura, et al., Nat. Commun. 8, 1038 (2017).

[3] S. He, et al., Nat. Mater. 12, 605 (2013).

[4] M. Burrard-Lucas, et al., Nat. Mater. 12, 15 (2013).

[6] T. Suzuki, et al., Communications Physics 2, 115
(2019).

[6] S. Kaiser, et al., Phys. Scr. 92, 103001 (2017).

3 I L OB SIERE 45 s



BFERFED — BITBIT 2 AR AKEIEE

FORTERT

B RF

1 XL®IZ

R, 777 = ORRIEFYME, RFREICER L
ToRFGEBREE IS S 72>, [Beyond 777 7 =] &Fk
SNDHEH 2 ot — MRE ORIRBEIRF ST D,
HCHHRUREKENGRD 2WICRWE TH DR vk
F— NI TAn Ty & T, BB R
KB RFFE N EER I TR I TV e, [1, 2] Z<6E
HF, ARROFETH DD 2L L2 V— 703,
56D TR TR BB R ATRE AR 7 rE AT LV . R Uik
KFE— b OERIHD TREI Uiz, [3] & VbkFES —
h OFTERRE T BEMSIB K 1@ T, 20 2%k
B3R U HEEKBOMEEN 1:1 T, 2o nE
PNDERIKEBEIL 8.5 %L IEFHITHEL . 150CLL LD
MMBNC XV KRFEHULTE D, [3] WEROKFEXF YV T T
oD EERFEA AR R KBEREEE, AN K74
REEL R LT, \ETHREOBRE WD, HLuvK
FX v U THEE LCOISHDBEIFR S TWD, £z, &K
TAEAKFE L — P ORI AT MAER LN R LT2DS, &
I3 2.8 eV THADERELL T O A I 2 B8R T
BETRT, WROKFZEX v VT & LTHLNDESBEMEE
(Zxt L. 2 OWEIZERASERIN Z R~ 2o, e
Ko THRA R ROGER T Z e TE 5, Thbb,
AR D TIRFN 72 A TR O A TRFEEFAETE 5 AHE
RS D, AR TIE, B UKES— MTBT 2 K5
KFEFAZHWE L, B REFHEIC L 2B G OBLR
ORISR A TA L, FEBRAIICHRAE LT, [4]

60
x
%«

2

]
300 400 500 600 700 800
Wave length (o)

(b)

{hv f(ro)y?

Eg=2.8eV

Tauc plot /

15 20 25 3.0 35
Photon energy (eV)

1 AUALKFE Y — b OFERE FEREHE (a), SRR AR
7 kv (b).

AT Bk, WAk B, LD 2. BN HEE

Nguyen Thanh Cuong, F3| A, MH ¥. Tk WIEL
BATRRE  BE RE

HRAR®E HE B

2 FBRBILUBLE

WM, BT RS X BEE T,
O, Xk 2 (R BE, FRIBURE /AT D1 ISR
DFERNPO PRI NDF VLKFE T — b OFEAMEE LK
2@ICTAT, ZOfEE L LIS FEFRE RO EET
MO REZ X 20T, ZORR, FRETEBL L
TAH U FROREHRIED b KA HEIE ~DOER (0> :
2.4 eV)IRBE N, ® 1) TR SN 7RI Z D
BRICERTEEZ26N15, —FH. SUROMEMHENE
B K FE DO FHE A MEBIE ~DER (a—y: 3.8 eV) LR
Niz. BEHEOHGBTEICB T, S Ubk#EY — O
AUEEEICREbD S ERICE TE N—T745 2 LT, kFEk
HREHI2 5 Z EWNRBESNTND, [2] RIFFEDE—
JRERHHE OFERDN D | B UK > — MTEEINR 2 IR
% Z & CARBORAEAHHE~DE T EBNAREL 72D 2
LB HIR - WE FICTOERFOATREL K TE S

ZENHIRTE D,
(@) (b) .
4
2
g0
X % V f B}
L‘ y bef34037 A, Yﬁﬁ(),;;ﬁn ‘-‘ z Y
, [5) P )
1—0 y %) p

B2 ARUKRE— FOWEET N (@), HHBEEREICLD
N FHEE (b)

WIT, ALK S — MBS U 72BR o KRR AR
Z 2 FEHONIRO T, Fid RS & & VTRl L7z
(B 3(a)), FIHEOREIIR Y ROMEAMEPIED b KA S
HIPE~DBEE (0B 2R T LN TE D07, &4+
HRIREHIK TR O BAE G PEHIE ~DER (a—>y) 9 2L

PMMEXOHE SO BF4 5 4



MWTED, ZORR, FIRHEFHEOTIRED . S8
BRI CARBENAERT D Z E DR TE T, £z, PHHAS
ERHOCTEIIRERE LI 2 okFAKBELZERLE
(B 3(b)) . R TAbkFE S — b DIERIARE D & IR
ANES R, IR IREH S QO D3I O R 7 bkRE
= R B ENIEIRFEDRER LIZFRE LI E Z A, &K
TALAFE L — FOBERD 8%IChH b KFEEKHTEDZ
EWRbhoTn, BUALKFE T — MITA KRR DR &
LTI MBORUBBEENDID, T EDORMMILE
ARERF LT R ARRBEAER LRV, o, RERIT
RIEEATADFERARTE I 2> TNHD T, K fbksE
= FEEOMARZHEOREL R, Tbb, K 31
B BHNDIKFES TR VLKRFEY — MR TH D & Fbh
TE 5,

AU AKRFE— MITE b= R U AT L a— LB
BEICAEUCE D 2 & h BB LR EE T iRk
LA TH D, BEEBHE LN D RBHAFRETH L7
O, LVIENHEHTHIENTES, K302, &
TAbAKRFE— b ET ' b= N U SO BL T EEIRIZS L
SO IR L7235 8 O KRR EZ T L7z, 2 OSSR,
FRSTIRRT & & B IR KR AR B HIN LT, S50 %
AL TR PICZOBWKOWRELZE LA, =
BEXFTEEDLRRW 28CE/R LT, ZORRZR LN
RIDE DB RAKLIFIED & . SEFEEKB AR LD b
DTIERL, 74 FACLDETFERBITER LTS L3
fRCE B, X 3(DIEEIREERA T A RIE Lo AR
T ZORER, KFEEFE ST L0 ORIMERE I M E
DHONTz, ZOBIBIL, TERDIMBEIIG /e & OF R
HWORE L IXR2Y | KFBEBIT—ED T + N BED
HETHD I EBRBINT,

UL EORERIE, b L7203 vfbkFE L — R BEIK
D7 N rEHDET LU COKERET D2 LE2RITEL
TWBM, bk L7z EfLic oW T higim T D2 N ERH 5,
SRR TR VR ITADA A (B H) THEET D3,
RS U CKRFENRHAE L72RISH 7 RILE B e L
PERE(BO) & LCHEET DI ERNEBEZOND, KEBLHER
ORI 572, X BOLE T2 (XPS) D% 7 v
AT % LN — T TERIMR BT L TR & il S 7%
IZEBIZ XPS #HIE LT E A, BREOEINZHE LT,
ZORERIT. BHET ¥ L N—NOBENFIEIRED R V1L
KRFERELIZZ L ERB LTS, 29 LI KRHFIH
DIREEALDOMENTIEL, A {bAkFE > — FOFFRIH kFED
FRRTEO) B U CHRERIA L 22 5,

5 PHEFEKVESIBE LS

lamp % —,a ) ‘,’
= 6000 .
E
2 5000 it -
i £ .
= *
= o 4000 .
e 8
g o .
®
E’ 2000
& 1000 .
f 0 oy + .A
0 1 15
Time (h)
g i :
ep
(= 13um) q = P S
{; S 57 * .
R S) £
. 6 .
lamp v 3 <
\l L €5 s
quartz window o 7o
4 = 23 ( = 8wt
HB sheets = 32 :
e iy
N, atmosphere
0
e 0 4 8 12 16 20 24
Time (h)
c 25
lamp \i distance e 20 9
5cm &
quartz window 215
t~———— §
w 210 .
HB sheets ? 2 >
ispersion @
— o 5 R
N, a(mosphere\"<'3 o o} .
Nk — o
s 0 3 6 9 12 15
Time (h)
=30
d S5 .
lamp =
e g S 20
uartz window & distance E_
q ~20cs oI 15
i =}
® 10
B sheets - T
ispersion §, 5
| == I S/ S
N, axmosphereﬁ\ ’J £ 0

7 e Relative intensity of light (a. u.)

B 3 A UALKERICI T DFE KT A, () WBRIER
VARG L OSAMREZ I L7 a8, (b) PHEHASR 2V
THIE LI KFAERE, (@ mVbKkFI—rzT7® =L
(253 LT R CORFAERMSE, (d) KRFBEMRDICTRERAME

3 BbYiC
PERDKFEWA AR D ERAFZEEIL, BVHo
TH 2%FEETZ 572, T, 7B ATFAAFY DL D
AN RTA4 REERRKEXY VT ELTHMLNT
WO, EOBEEKFEEIT 62% T, ARFHHITIE
300°CLL LOMBANRKECTH -1, Al Fex BNHiET D
AR FE L — ME, BHEOKZES v U 7 & TRD T
REDKFEZ . HMRE &5 D CRERBRE TR T
D ENbhoTn, BATOREHREI BRI X & EAKE
CIPHERHINTNEDN, RIFRRRICL Y, 24 - 8]
e fERR—F T NAKEXRY VT & L TCOIGHERIRHFL
Tnb, ERbooilciE, LVEZRLF—Th DA
JETHERET 5 2 & KREOBFATRFEOBRZE, 72 HTNT,
TEOK A MeZp EREERREEE X TN D,



HEE

A HF 1L JSPS B WF & (18H02055, 18H03874,
19H02551, 19H05046) , SCHFIFA TR 7 1Y = 7
b (WFFEBLE TR | 228 G N RER B B AR 41k B
F. SRR A/ NG RR A BT IR BV T A28 1%
NN SRR BN AR B T, — MW R A & 2 B
HHREL M OB O L &, BZ2bivE Lz, Z ZIC#Ht
BERLET,

ZE IR

[1] Jiao et al. Angew. Chem. Int. Ed. 55, 10292 (2016)
[2] Abtew et al. Phys. Rev. B 83, 094108 (2011)

[3] Nishino et al. J. Am. Chem. Soc. 139, 13761 (2017)
[4] Kawamura et al. Nature Commun. 10, 4880 (2019)

MEMELOE SO BHE4 5

6



T7IAbBL—bRETEERCEIT8 B L

N 7Y Rhhk

YR SERT T F R BT SRR

Bz

H R BIRIFME DN 7= RICBT B XA F 2 7 Z1F, B
BEONAEDS xRS 28 - T—V KA F—v
(NG)E— K LIREERES IS T DIEEE— KO 2l
SHEEND, ZTHSITMIICEN SN D 7 —ANZ N,
HOFMETTIRRKTHZ ENMBNT NS, F42plL
L Cid, B\VEMED PoTe loBIT 5 HET + /v (NG T—
R) LT 4 v GRIEE— R) BIERFIEOFIED T2
BT DT —AR®D, T4 ) VAT MVOTFRE
A K FEE7 4 7 VB3I SNBMREERMMELS 220 | &
WEREFR S RBLE N TV A [1], 2D K 5 2R IR R
B FEHRIFRPE OB 72 R —RITAFEIET D133 Th 223,
T ) LS OFZITB O CTIRBREIGI 2D 2, 2,
NG &— KA Z—/L FR b= OEHEIZL Y RIES T
DOIZH L, HRIEE— NILd L ZOFENRRES T
WRWe D Th D, 72 & 2 ITHMEE CIRIEE — B S
NoHEdIE, BRIEHESRST7 7 A M L—v gy, BEER
PR PIZ XL VR E— A v Rl S e — A v b OflE
WAREE 72 BRI, RIEE— RRNREIFIET D 2 & 23w
WL IND, THEE v 7 AR OMIEMELICIET 57 )
0 Y— & UCREE— RAER Sh, B Wi
IEE— OB, —Wocs, &k, EFF. AR
BrRE, 7I9ARL—a VOFELRVWAE VRICE
WTEDACRALNTE 2], £ 2 THald, KEE—
RPRLZEIHFELED 7 TA ML —va VRICERL, B
MLV BFHEREEMIOD L TEDEIICAE L Z A
T AR D% R IERRIERGEL 2 VD TR
WL L, JEBRA & BRI K DT 21T o 72, =D

fid, BRI T AT P VITEERE L S L,

NG E— R L RIEE— RORBCIRENHET 5 Z L2 50
I L72[3],

BHEHALYY S=1=AKTR
RGBS AT ORIAE D S =1 A RIT, RTH

ERBERTROTa NZ A TD—2L LTHHLNTWS,

7 PEBIEXOESO B A4S

AHE FYT 25H PR
FHERHETET  BRAR ER
H 2 ABRIRRETF 22—V v R

A R EERRTIOEA L, Fig LA)DEIRT &9
(C R IR IR S B EOIRRE T h D 23, M ELMER 23R < 72
%L BB AR Y, Fig. 1Q)OAITRT & 9 ICBF
KENSHBLT 2, ZOLEBETYA FOREEZEX D &,

B IRRE LV, BRFHE LAV FIRO A B AT
SYDAIT J o THECRHE|GY BB SN D —TJ7, & Jihikd
RIEITHIA B UNCEE ST OFEEFSL O L > TEE S
NnNd, ZOZ e, BF L S=1 AR THE, R
R S X2/ T DIRME|LYWLEITAFE LGS Z LT D,

CsFeCl IZB G MBI E2HT 5 S=1 A% b D Fet
A A0, Fig. IB)D X 912 ab HNTEAKTEERT
DR TH D, FECIREBIIE T HERETH D Z LN
HL<DHABLNTWER 4], Filf 1.0 GPa BREOHIKIEIZ
O BFIRRE~ MR T 5 2 ENHE She[5l. & BIT,
Box O N—TTEH TFTHMETEITFERZITV., RS
DR e 120° #EETHDH Z L 2B T LIZ[6], 2
EY., ZOPEITIRIET— RPLEIFELED 7 7 A K
L=y g YRTHY ., ENCLY & FRERAAGEHECT 7'
AARETHD LB ynd, ETFTANINL =T X

A
Quantum disordered state [Ordered state
' Y
+1) s"
A A |
X IT)
5.8 D gt

— |0) |G)

Local site Local site
1 e/ D

Fig. 1 (A) S=1 A5 ¥ A 7 RBBEMERD T F L F— 227 |
NI, (B)CsFeCls O i,



H =Y D(SH? +Je XiijychainSi - Sj + Jab i j)ptane Si - Sj
THRIRE AL, D,J. Jop WIENTHIE S LD, FEEDOFRE L
T, VT UPE L LT B IS CsNIC W FEIET 523,
REETHRFALT D72 0fEE /T A —2 ZHli#T 2 & 572
FEAIFIEIXREECH -7,

EXL

WPERF R PE T MiFk Y J-PARC TH#E L CWAHF 2 v
=433 HRC & AT, KEUE FCHlE S iz dik+
ALY N VE Fig 2802733, BRI g = (-k, 2k,
0)THsb, T—FOEKIZ1>THY, k=13 & 2/3 T
0.6meV DO RGEX v v 7HHFELTEY | BRI OLE
RTEZNF—IL 1.3 meV L72o>TND, ZOEMRRS
DEVIIIEATHIZE6] & —E L TRV, Eloiid®Eime

B GEEMR THB SN, Fig. 2B)? X 512 0.3GPa ®
FEAZENT 5 &, Fvy T XX 306 S5,
52 1.4GPa DENEZHM L ETHRARE L LEBZD &,
Fig. 2C)D L D IZAT bVTRELE(LT D, k=1/3
L 23 MBEE Y v LA NG E— RN H BN DR
BRI, SHIZEZFLEF—0 0.55meV IZH]72E— K
LB SNz, Z ORI TO AT bR
LV EEHICIR D720, WPERFPE a2 B K 3
WO KEA—7 Y v PESAFONZE AR F HFIR CiE
LTS =iy ess CTAX Z V7= #liE 17> 72, Fig.
2GNTTREND L HIT, k=1/3 & 2/3 TORMEIT/HRAE

DIER->TEY, ZO0F— RBFEELTND Z L AVRE
ENb, k=56 TIHEHLMNITB—RIZZR-TEY, #
BOT—RBEFEEL TS Z ENRESNS, ZhbDA

2.0 . : . . ' . . 1.0
B 0.3 GPa C 1.4 GPa colorscale x 3 _
[ {p108 2
_ 1.5 g
3 § 06 &
Evof % : %
3 04 o
0.5 02 =
0 s e, b T et | . ; * 0
0 02 04 06 08 1.0 02 04 06 08 1.0 02 04 06 08 1.0
(=k,2k,0) (r.l.u.) (~k,2k,0) (r.l.u.) (~k,2k,0) (r.l.u.)
2.0 ' ' ' ' ; - - 2.0 " . - : .
D 1.4 GPa E 40GPa F 1.4 GPa no LT-hybrid. term
s =
S
(]
£
E P _

0 02

04 06 08 1.0
(—k,2k,0) (r.l.u.)

q=(-1/3,2/3,0)

QD

Intensity (10%arb. units)

LRO
phase

|T) —t—

s/ ‘g‘
|G) e G)

phase
G0 0.5 1.0 1.5 0 0.5 1.0
hw (meV) P (GPa)

13 (site j site

Fig. 2 (A)-(C)F 2 v /3—43h2 CHIE S hviz CsFeCl, O FPETFHGELA 7 R VERT — % (KKE@A), 0.3GPa(B). 1.4GPa(C)). (D).
(E) CsFeCl, ®HM:THEL AT FFHAET —#(1.4GPa (D). 4.0GPa(E)), (F)/>I/L =7 v OIRMIA A SE L7z PP RGILA <7 b
NEET — 4, (G) =/ s THIE STz 1.4 GPa ICB1) % CsFeCl, Otk - #EL A~ MVEBRT — %, (H) q = (-1/3, 2/3, 0)I2H
FBE— RERAF—DFEIEFME, @) BKREIZEY jYA FOREEITY i A b OAREE|ILICTROK DT,

PMMEXOHE SO BF4 5 8



X7 MR, SRRERECEAIAENIZ e — L Y BT
74y hLTHELNZE—7 =¥ —% Fig. 2(C)D R
FAXTTry b L, ZOD5KARIC K DRE ST
T X, JRIEA BRI K 5 EH (Fig. 2(D)) THF
BENTWD, FHETII4O0F— FRFELTEY, &
TR —D " ODE— REHIZRLXE—D _H>DF— R
FEWIRDS Z 81372 <, —FBI L TW5 k=1/6,5/6 |2
BOWTHEAEWIKFELTNWD, IDHICREA YOK/T—X
SOV, BEIC OV THHAE LI L= Z AR
—EMA LN, k=13 IZBWEHlsn-&E— FDo=
FNXR—DESHEEMIL Fig. 2H)OAEIL Y ITREN D,
IHHDZRAF—F, NIV R=ZT D 3ODINT A—H
B, Jo= —05-0.14Xp,Jg = 0.0312 —0.0015 X p,D =
2345+ 0365 X p DL HIES p I L TRIBICE LT S
ERELTHET L, EROIIIEL LN TE, #
BAEBBELTNS, ZOZENLIENNZEYD, ], ] &
<HlfEh, BTHEBBGFEELTONDZ EBDD,
NIV RET U EAE YA MR — VR SR TR T
L. SABTROBUZ SN TR = op[cos ¢y (ST +
SEsp) +SESF +singy; (SPsf —Sfsf )1 mB. 22Ty
XA B E— A MM, (HNTRER N7 ab BN Ty
TCEE 2T, EF e HTHD, £lgyldi 1 he
JVAROARE T2 NORTAETHD, ZOFT,
STSf — SES] DI & FIRIE|L) & R D X IRAEIT) &
BEESED, 7L zxiE, Fig. 20D X 512 %A FO|TYH
P A NOIVWIBET A L2 e ARTFET S, i
\2& v Fig. 2D)D k=1/6, 5/6 |ZF\\TE— FRFENRFE/AE
T5, ZORBBIRIT, sing; B3 BrTRWI L, TRb
LAV U RIEEIRRF 26 L T D 2 EBRETH D,
SISf — S{ST DRI E BEKIOICHE L LTHET S &
Fig 2(F)D & 5 12F— FIBRIIHATTE— FRIE LR D
LRV, ETo, JENEREL LTRTESE G REEN T
W< e K 2E)DESIZE— ROZRALF—R 7 — /L)
RELBEND -0, T— FORKFEITBPARFTREL 720 | R
b 725, 20L& 1T, NG E— RERIEE— FOIR
RiX, 7T A b b— 3 VICRNT D A E R OFESR
P RN ETHAREFICHDZ LICED, ALDHZ N
HonEloTe,

FLHOLEE

ROWUA L S=1 =M - HMEIR CsFeCls D A7
IV DEFI B RREBNIIE LT, B FHIEEMETE L.
TR AOE R TIIA U UARED 120° HIETHDH Z LT

9 WMWIEXVESIEBE LS

K DRI RN 5 S RiIEE — N & NG E— FORMN
ETLTWEZERHALNE T, IREIENE— FDFF
G2 2 RBITRR FPROBETH D, FoIdH
BRFICBWTIE, BT~ 27 OB ER IR S
TR, MEROMIE S HIKRY, £ — FESITIEER
B —ICAHET D2 e, T RESRYA 70/ N
g, M 7 a7 TIZR) 5 all-in all-out g, A
TV I A TR ERR R IRIE TIRACIREEAMBII S LD Z
LIRS NG, IHiC, BREBER., AV BN, M
HIF 1R & BIEAR LSO B FE B DL 72 R
WOREREERBIII SN S Z L b HifF S D,

E 32

AWFFEIL, A GeptEmr, Bl KEK) . ZEH
KORTR) . HFRFHKCGELR) ., T — K (KEK) .
Tao Hong [ (ORNL). 747 MK GeptEdf, Bliksit o
KEFRR) . FRFEME DHERF) & OILFRFIEIZ L D AT
bivlz, WINCRICHERZR I A MEWEEnwiz, J-
PARC ® HRC 438 & 2 i+ 2E8Ri%. Rt
£ O KEK WEREERFEFTERTIC & 0 BUR &7z R
2015501, 2016801, 2017S01 (2 X W {TbHi 7=, ORNL
? CTAX 43 hgsic X 2 P EBuE, BRI+
MEREANEE T2 B AE I FEOZRIC L v iThbii,

[1] O. Delaire et al., Nat. Mater. 10, 614 (2011).

[2] B. Lake et al., Phys. Rev. Lett. 85, 832 (2000), A.
Zheludev et al., Phys. Rev. Lett. 89, 197205 (2002), C.
Ruegg et al., Phys. Rev. Lett. 93, 257201 (2004), P.
Merchant et al., Nat. Phys. 10, 373 (2014), A. Jain et
al., Nat. Phys. 13, 633 (2017), T. Hong et al., Nat.
Phys. 13, 638 (2017).

[3] S. Hayashida et al., Sci. Adv. 5, eaaw5639 (2019).

[4] H. Yoshizawa et al., J. Phys. Soc. Jpn. 49, 144 (1980).

[6] N. Kurita and H. Tanaka, Phys. Rev. B 94, 104409
(2016).

[6] S. Hayashida et al., Phys. Rev. B 97, 140405 (2018).



7 AU AL Z(APS) 7 2 O —ITE I N T

2019 FEFED T A U 1 iEF4 (American Physical Society,
APS) 7 = 1 —(Z, APS O#tt#E =¥ ] (Division of
Condensed Matter Physics, DCMP) X v

“For fundamental contributions to the theory of
topology, dynamics, and order in quantum many body
systems” (BETZERICHBITD hFAnY— XA 53
7 A, B L OFRFr O PR3 2 EEE 22 E k)

WAL TRAERNLUTHEEE Lz, APS 7 =1 —I(%,
APS 2B O E, WHROEASICHR LI A% |
BEFERBEEZMRSBREED 05%%&ETHHDOTT,
AANGBERHINDZ EIFEHEVEZIHY AN, FHRE
RFEMBIZINETIT/NEE R FERIREBR, HAPER
ERlCaE0 11 ABRREIhTWET, Z0XkoIc4m
W 2 ICIEONR I L CTEW = 2 LI I A ZE R Z & T,
REFHS B THEY £, ZOBSIC, ZIVE TOME
2K Z TV S A TE#C 2 L ET,

T AV I ERETHIUCE L HLEDO—2ITEE EEAD,

BRETHY, B - PEHcR O TH IR ED TE
B E EDTNWDZEEEIETHLHY ERA, 20D
T &iE, 7z & 21X APS 038179 % Physical Review 436
BEZLOWMRB 2 FANFEC > TV Z LI AT
T, RMET AU BICFEAL LTEELZZEL, T2
B TOEERR S 220 (BEE OB F F TIIRA K7 %00
FELEZN)OTTR, TAUBIZEEXFHHALETL, 2
NETIZT AV D OWMEHE & OifimCIEMEE L HE < B
DELEZ, TZT, ZOHWBIZ, TAUBE, TAUBIZ
BT D2HEZEOHIRICONWTENTAZWE BN ET,

T AU AOKRFZFHE L0 . HFFERSHE LT IRk
HZLiF, ESITHAR RO EENEES>TNDHI LT
To KFPASLCRARZ HZI TR, HELIEIER
ENbOHEHETHERINTWET, —flTTRn, 72U
B ERETDHERFED—>THS MIT OYPERRH 2
N—TDHEEOMHENL, TEEQ 4, FE AR AT

YItERTSERT BFWEMESV—T Il ER

v, hva, rarFT hFE av T TAUA, &
o TWET, ZHIEEZEROITMEED S LIVER AN,
O TWORFFERETIE, 7 AU I HEEIIVEIRCTH D
LBV ET, BIZHESNDN LR TWHD ANREZ, 72T
72, BRIEAMBEE - TN D 2 LIEHFEOKIEN S
LTI ET, TOLIICHRFINSEE STENR
TE M D EIREREE S D BREEN N L 72 5T, T ETHA
HINBNEEE DT D, RUT 4 TRIERNBT AU h O
FRhEXZTCEELE, ZOX5eiinz, MH2IX Lo
HARTHIED Z ENLELWDITTTR, 72U IOHA,
FEENFREN R RIGEE CH D Z L L AR B
REEF] ThHLIEHLREWEEDNET, WEOWEE
THEL BHEFHICBE L TWET L, FIEGFGERH TE 5
BNRLNTL X S, FFRICRIE. %< OEOIFZEHEEE T
HREIZT TR TTITE S TTH, TOEICEET D0 E
I, EWNH EXIIEEOEEZLEY LTHLE#RT LT
LX), FRZE-TERBEL, (EELAEBLED) X
fbOBEZZOTEHTLITLE ), BARICR-7ZZ LTI
B FEEAN, HRNOAMEEEOTDITIE. BAGE

GEEZEL L2255 L 135 2) SN2 LT 2 U B
HRDENVT 4 F % v 712720 77, W20 Tk
ECbLTEROBBELEENTHET L, FIXIEFAARD
AHEER FGEICT D2RED, HDHWIIRFOFMHUE & 5
FETITHONE D, L E 9 & B E LTHRSEEOR
RETCIRHErcX 2 0RBIC 2 £, WThicd X,

HBTERT 2T 1 F vy ZE T SITIETE 20
DT, FNE EFEIDHRBEEE L o) 2R cx 50
ES gz v 2 5 T3, Kavli IPMU X OIST 72 &
RHBNES B HTL LD

RPN OEFH R IMELED TOD T TR, 7AY
HIHAEAZE DL DON EFTHD L) MG E2RLET,
AT T AV A DORFOEE OFEME TITF EEANR, &
=T RER S, EERLOAN LR LO AN (& EE L
DAL, HEE LD N (& EITRR D KPR
D HNT, FRE-FHESTREO X 5 12) administration
TRy VT EEATITS LI AET,

MEZEXOE SO BE4 5 10



T AU B TONZEAE TR M S BEEIZ “chat”2ddH v £
9, “Do you have time to chat today?” &\ 9 B2t
F9, ERTITHERRT D, LWV ERIZZRD T4,
HIXEARR AR o720 b LET, L, HEke
DUIFEZRERIT 22 < T LAMERN DB LWT A 77 MVE
ENTVTHDITTT, bHALVHARLMDOETHZ H W
ST LEFHY FETH, TMARREIZ TR, AR —
2y XTI A Y DA FRSLDOFHRIALC, MY T
FEOTUT OO = A PR REL, 7 AV I TIX chat
ICBE I D HER T ORI L0 KERAEE S
DHEITEKCET, AFFEHLO T =7 ¥R — A Pk
2k chat LTWA (K DICR D)2, ZEGESR T EN
DL EVOFENTNDDh, HERREFRICE TS &
WO —=AbH Y E LT,

chat FLO b HEET 2000 LILEF AN, HFED
WATNT AV AOHF R APBERSND ELLD
WFFEE N —FFICE flde, WO, (Zhb BAZ
EOEZOEIICLH Y ETI) T AU B TIETERNE D
WK U ET, ZoRTIE, BREICHR D HERITFEORE
HRPLOE S 5 WHERSR EDORETIL, BARNRARE
FFoTWDHDOTLE Y, LIEEX. T AU IOWIEED,
AT TIZRVWE ZANBH LT AT T2 HT L %<,
TAVAOWREDIEDOES ZE L ET, —FH. chat &
MNZa I o= —2arMrbilTnbdizd, 7 AU IE
AATRWIRICEEFENTS, 7 A U DIZR0RNEE LN
LWORIBEIZH Y FT, WolmAT AU I OE RIS
WWHEBSND &, Tha | TRHEIZRET 2D TN,
FSCICIR ST, R ORAICE L TH BAM EIC Tax
HE) THhDHEIICHVWET, 7272, [ax) Z@ULT
BN AMAED, ENT7TIFHEL &5 v 9 FH
RUTRSIE T F T,

T AU HIDOKRFEOELITE LR v R 2H L, 4T
ML D L D 2% v VAT A TERR LTS LI ICR L
F9. TOXSRGETT, RBNSEE ST EH I A
L chat LTWb &, RAEBFERBS LWED L) RERE
FLEXTEET, LrL, ORI HREEN
HY, TAVAIFCEDOL N T A MK LWETT,
FLT, —WKFOXF v L RAOHFEIFICNE &, [
UG LI b DT 2R Z LI £, EEORK
H7Z2BALE, BERREEOKZETT, 7 A Y HIZiL600 A
LU Eo (EFE 10 /8 F/V=1000 (ML E&FE2) B ) 47T

11 PHEMEX V0 B4 5

MND—HT, (Fxti) BEEIL 17.4% L RERO P T
B R TWET, FERMEEFRRRHIEDORES H > T, i
ZAXFLIRSETERIE 1000 AH72Y 5.7 L AARD 2 {FLL 1,
SeEEF CTIRIEOKIECH Y T, T AV HEFBROET
HHET TR, ENTOBEPEAATDIL TRIZZ &
Hd D, HIRIZ L > TRLESHTRKE, Z L THE L~
MWRESHERY FSTHRO LS T, AT LTEHE-
T DD T DREFIT L o TE, —HRKFOELNF ¥
INARE ZTHTHI TV D e OB T4 < Bk AR 72 o
TLX9,

T AV BT OB NTI Y | Filf, EFEFET
T=a—F—JHRTHEHDIVA TV TI—bN—T K
DMK« HEMFREDFAEDOFEIE DD 2000 EMH %
Va v ARTFRUARPICFM LI ST, RFACHTD
T BEATYT, $EBFEHET, ~y P77 FTK
RN ERB SIS 2 KMEBL HEELENTZV L - F AT
RN LTz A B RO K5 I FERF R oSk %
TH75r—AbHVET, FY—NX v T—RKNRHT7Y
HERWELSERFSEAT (KITP) 12 T0{5M & £ 0 &2 56T L T
SNz, KITP %33 D588 DI2d DFERE S LWVES
DEEE, DN b H-TEZATT, ZOXIRh%F
FbE b B AAKREHEDL LN LT L, BRI
FHEZ AT TWETR, BEOKETETEIHK
LTWD LT, ZDOXIRIEEITHT DREN. (£
ORED TIELW] RLFTHo7ohisl e L0 #HRIC
E¥ A 5 2 72 2016 FORKFEIBLE DR R LGN RER
FRTHoTZEEADTLEY, ZTOXIRERIL T A
UHTH, REOELNF X L /SADFIZFIIND L, 72
IR INGIRNT & T,

7Y BB AR SE T (KITP){E & (Charles T. Munger Physics
Residence) DI T 7



%3Vfﬁ%@ﬁ%aﬁ%mkim WEERIFLOOH

HEEOWOC, SAEADOREA K7 SLHE L LTORE
HOR#EEHNTND LS T, bHEAARFICBITHT
AV ORI RbDNDZ LT TLE S, L
L, ko & 5iz, RS DAMOFAIZT 2 Y 5 D8k
HOEFERFER CTholzlzh, b L IO XD k<
&L BRI b hanwT Ll e o, —H. KR
FEBE XD N7 T BREORE TIEE BN /2
TEWFEE b S0 o789 TIN, 3 FE R THT, 7
A U B ORZFESRIFRI T T, FICHRE) S &2 %4 LT
HETHENET, #AE L LT, 7 AU IAEERIC
bl THHRFORFEFIZE > TR THh-> T
MLWEELETWET,

AARIZE STHT AU MTRERFETT, AART NS
T TECKTIE) LEbNDZ &b, T AU IORKRE
HBTHHZERZNWE KT EST, TAU I RO X
INBREZTHLZ L LT, L ORTHREKETH
D, LAHERLI—m Yy RFEFEUTNHDZ L LIFL
EHYET, HEZFENA—R=RIREENDET AV IO
by FRFEDOL AFRNLKFETT N, JHUIT A U IisE
ORWLTT, LT, TAYDFRNERY AND~NENE
I, A ICERICHRF SNLIRETLL ), —FH T,

R 250, RFPOEERETIEIT AV MIESL D
AHHLNEELET, TAVIDORNE ZAITEY AL,

FITROVEZTI—a v T UTEE OB S S E T
HREROTL X HIN, BLEIIIRNRNTE D o TR
WE I T ET,

REOF ¥ L R2AEBNATHT AV AZECEO1E, #Y
THRYDONIKF L TIEFIZT L R =12 F5 2L TT,
FAUID L E DS TPT 0 BABERHE L Ny IRy 7 2 Ffo T
WETA, TAV A TIEEHO L SIZ, @Y F230 O
H YA “nice bike!” L2y [ZD /Ny 78y 710722
EFEHITONET, MARICIET AV DOZEARZERIT
FEREFETY, —H. BRTIE—ELZALRI LTS E
TAL, B HARTEARBUZI L RN ANIZEE LT D58
RITH Y FHA, T TRPNRLI(2)] LD HAR
REFOIK LM LVEFA, LrL, A TR T
FEIRANDPNe B, TAYDANERE T, By <hi
FEADLR?ZINI ZEITIARTEDH DL ERWETR, 7
AU TIEE VBRI ET, xS i—HTTn,
HERERL A =TT L TTL 2 L iE, BT
BREORRICHDRNBD X IICBVWET, (FATR b ~<<
ZOTHEIICLTVET, BT, RATOAEAL L&
NEEIZIE, )

MEZEXOE SO BE4 5 12



ISCOM2019 Poster Prize Z2ZE L T

Z D, “Anhydrous Proton Conductivity in Imidazolium
Hydrogen Carboxylates: Effects of Hydrogen-Bond
Manners and Molecular Motions” &\»9 BB 2T, 13th
International Symposium on Crystalline Organic Metals,
Superconductors and Magnets ISCOM2019) @ Poster
Award ZZETHHFWLE LT, Ziud, ISCOM2019
(CTHERSNIZ TBIFDORA L —RROTND, 6 FDOREH
ICF BRSO WHMZEREN ORE SN2 HDOTH Y 7,

AT D 7v b ORFEAF A HYRERIL, A
BHEMOEM - EFE L L TEEREF LR ITWETH
D, RROKFBTZIRNFX —HEOMEICEERYE T,
ZOPTHENREE T 7 b ASERT, T#K) FETH
% Z &5 100 °C L EOHIREITEERRETH Y,
o THH) WEOEE RWESRRNIEZ TR D LTI E
AT ATRELERETT, S OICAMERT, < D7

MASERICEEND DKk 2 &Ficrn brzis
B D720, EREFHTIC S BUREVIERE T,

ARFEETIE, AEEET OB T 7 b ARG O
W, 2oCizEm 7 e b AREEEEORE Lz BfE LT, &
IR — R T 0 N AREERTH DA I XY —A-T L
AU (X 1) [1, 2] OFREZ AR L. MARREZ v
TTa b ARENE &G OB DV TR A D T
WE LT, ZOHTHA L, BiEREEZ vz e b
(REPEDOFAE L HK T v b AZEICH BT HHEBEOREMN
WBTE LB ZF L), AORGESRE, o7 e b
{REFERHIEITAE A FTREZ21E &R & 22 ¥ A XD BLRE L I3 1FERY
NEELLS, [2] ZTNETERATETNERATLE,

1. A X — = H VR Ul O ERE S

ABFFETIE, i dh B R OWREEHIE 4 8 12475 Z L T
A ORE < RELHEEAOFERICHID TRRE L, Hifdh

13 HHIFEXOES9EE 45

R RMMEAF SR RFRE DA iR
Ak HINT T m b AR O S PO E S iR X
T 21T 2 & T, AROERT v b AREEFEBLT D
fix DEHEZRHLTEELK, [8, 4 7o b =8ED
BIGHEOFHETIT, 4 I 4V — L EERE) L VAR
(B8) DAL T D KEREA > NI — 7 ik, 225 NCEE—
WS TIKFERE GO TN ) MIEEENEKT 1 b
CEICEETHLZ EEAOMILE L (K 2 /), [3]
WOFAE L LT ITEL., KEHEYA MioTm b
BENCHSETL L0742 @887 (X477 %) )HEE
DOWEZEIToTEY, SEFRAY —EETHNTZREE T,
R X BB ERATIC L > THHOMNZ R o T2, T H AT
JREZDMRIION TR LE LT,

FADSHAE S A AF R L 72 R Ao T 100 °C Bl Lo
R CHIEBMRMREEZ R LicA I 4 Y —L-any
B (B 1 n = 2)I2DWT, MR TOX A T I 7 2%
NBH720, MEEREOREKTFEETRE L E Lz, £Oks
F. 80 °C UL E B E R L, A I8 Y — 01D/
MR LT Z 2 /AHLE LIz, 205 TR O K
BRFPAbIZA I — VOl L TAECTE Y, FEN
EHSEBOFEMALBSEZ > TV D EBXLNET (K 24H),
BBRRENZ L2, Ta b AREENEOREREN D, RE
DT\ ABEEEA 80 °C LA E GBI RT 5 Z &
REINTWET, 71 b AREE O & 4y 1-1E8h DG
LR L HIZ8O°CLLETAELDZ &, SHIZ, £ IFY—
A FIEBOER G IIKFFEEGR Y T —7 LT TH
D, WNOT R MAREERET D HMEEZLNDZ &
MH, A ILY NG IEIHNARMEDOEKT 7 b ARG
FRELTNDEEZLNET,

HEKERT 7 b ABERORS S T ER ORIR
ZEDTARBEHIBOBMITIRIZ A SN TR LT, SRIOA
RITHAK T 2 N AREOFEBUAER SO T§E72) BlA
WG L TERY7R ) EEEOM SN EEREE A R &
s LICIERICHMR WA R CT, [4] 41k, Bmifsed
L ORFFRICL D7 7 hUBEIRT VY v LORERES,
7 MERRMEHGEL BRI K B 0y TEE & 7 e b ARE O
MOIbLRFEEITI TETT,



459"/‘—»

‘8‘«*’;&*

o2y

2. A IF——anyEEo () |RICE

sv eg FaRRBEREAR

EEI‘],.“%U"{I:

‘v‘ Jw

qf o
g o 5@ E—1EHR
"ﬁ: "ﬁ 7}(?%:”:1

Al

,a 7@%

V=)V OBLIA BER AL & i P e FRiE )

R, AT

ZhHeh, BESOBRERIHSL D

FREZNWEE T LEROR ZRICIRSHEILA L BT E
T, Eio. WHERRF O LA FHEEIE. LW ol
(Bl REACKY: WedR) . BRI+ BhEL. @IRKFOKER
JUlE Bz, HENE WEGR. SFRIETIET - Eet v
H—DJ 2 b REBMEEIC /R Lz, ZOHEHMHEY

LR L RIFETS,

[1] J. C. MacDonald,

P. C. Dorrestein, and M. M. Pilley,

Cryst. Growth Des., 1, 29 (2001).
[2] K. Pogorzelec-Glaser, Cz. Pawlaczyk, A. Pietraszko,

and E. Markiewicz, J. Power Sources, 173, 800

(2007).

[3] Y. Sunairi, A. Ueda, J. Yoshida, K. Suzuki, and H.
Mori, J. Phys. Chem C, 122, 11623 (2018).

[4] Y. Sunairi, S. Dekura, A. Ueda, T. Ida, M. Mizuno,
and H. Mori, submitted.

B HfEREET OKFEF G Yy PV —27 & (F) @mii(80°0C) kT o1 I¥

M2 X D55 59 B 4 5

14



o5 46 s PR ek E 2 2 H U T

D7, 2018 F 9 BICHUR THERZERM L% ¥ o /8
ATITONTZE 66 (A5 MBS R ARSI B
T, X HABETLV—P—IT L 2RSS
T —IHFBNE TH B ColPt DL E A T I 7 A LM
L CAT o 7oy, b B e il b ph B R £ L
7oo 2 OFEEOFE NI IE LIETEEER ISR L2k

WFERTAE SRR IR W TIThNE Lz, Z0HEEy T,

WRAFICONT TR LIcn EBNET,

HAZ L o T Z (L S D281 1980 FRICIT U E
D, ZERIREEIER TR A RBIR DRI TEE L, 5
WED PRGN X Db m & 264 2019813, B
SRR E~OISA b IS N E T, 0 X5 RBGUIHE
BowmktRtEs St L ) B TRICHE SN TVWDL Z &
D, JEHRBRIRARBALDONFHE S A T I 7 AEREE
BN AR L CEE Lz, FICHEHERRIE THEELED
3d EBA BT X AR XV 2p — 3d WIUIHTOREN T
E DT Linh, BRxIRBEDEOBEM & IV T2 X L 2
W& DR 7 -7 m — 7RI X DR R E 23T o aL
EEL, LOLRRL, BWERERKSEGELZRL, T
BT A A~DREAL RTINS 3d Jk/6d JILHRDLE
fEE - AR L TR, REVWHER Y 7 TARELID
5d JEFRDOWRIHAR X BRI AFTE LW, 205t
RILDFAF I ATEHEUNESNTWERFATL,

A 5d TEHROHMEDOHKFFE L A F I 7 AT T u—F
TH-0, X BAMAE L —P—SACLA % /=, &HE
DO I 1T D IS % & DLW e EROLFE R Dtk
BINAY R R 0 M E FIERR 21T o TEE LT,
SACLA T3/ VUL A (3% 10fs, 8% OHEHHETIZ~50 ps)
DOXBNRZBI, ORISR £ Z L ICEmERBGIT KT
T DR FRREZAT 9 2 EBAIERIZ AR 0 97, XD
v — AT A (BL) & ARSI BL 2V S TE
D, EFEFIHICESHTWES, SACLA BL3 TG S
D X BN Pt LIRS H 0 . K& RN 6
WERTZENALNTHET, ZOWIEEFIH L T
FePt #EOR 43R X BRI ZarEE 2 3 2780,

OFRERISERT LA HT
Pt OO LA F I 7 Z2%BIT DT LT LELE
1] L2aL7ed ol X #REEIIC IRV R OE S8
Bons 3d THEOWINENINZD, BEEOBIEY 1 b
ZEl—ty N7y THUET D EBREETT,
FL7-Hi% 3d M i & 5d N a2 5 5 B 22 sMERIC
FBE LT, EBrE4T 0 FE L7z, SACLA BL1 TiX 150 eV
FREDLF OEMELEO KBGO ET, Tz AVl
I RIS RE SO — N BRE X Fig. 1O X 72k v b
7w FTATUWE Uiz, ARZERE TR B e 7t & L E ChA%E
ZLTEFELEER]L, ZHET SACLA BL1 THROOHKFE
DELNTWE LI, KFEROX AT I RAERETE
BHF=HIIELNTWERATLE, AR, EEOHIE
CARRE L, £7-8721 BL1 I A Sh 7= XFEL /31 &
DYy ZIHED T AT KAEFRGHICEE T2 2 L2k v,
727 — 2 2135 Z LICRBI L E LT2[3), FE5iZ Co M
s, Pt N WRI 2 VD CTITWE Lz, TR o = %
JU R XHEFTR LT\ D 25 T RHMRRFFERT O fic e i ik
UVSOR IZEB W TR AT hVERD Z L2k D ikiEL
F L, Co & Pt T LhdNHEMLY A FI7 2%
R L, Pt OIFE ) BHERLCODDREERN 6 BRETHD
TEERMLUE L, O3 XF —FEk &R T
V=R LI L amELH Y 92, FRAED L <X
T P LI OO FORBR & ORGSR Al « 7 — R RETH
D, HEBEEOMKHEEIC L 2HEIL SACLA 225 0
SRED XU XV AlREIC e 272 b D TT,

Fig. 1 SACLA BL1 (I L7z 3 RGO L0 — AR 2L

1 UVSORBL5B 3. SACLABLI AMita % BLZE8 MBI DK R A ¥ —% HA— L THY | FIRMEE IS 25 2 LW TEE L,

15 WHHIELOES9EE 45



ASEELNTREROBA L LT, UTOoXH)k7atx
R LCWET, R —F 2 shs &, KiE
FED R B R X —FREOFIRICH D Co MM
P S ET, B Ihiz Co D~Ta )71 A
I% super diffusive current & LT Pt JEIZHALIAZA, R
L LT, CoD#HWWHEE Pt DBWT mEANER s,
RAEHNTIZE S b B EWITRIE SN 7ORBBIZET 2 &0 D

WEEEZ TWET, OO LY, B DRFEH
EHALTNDHEBEXTVET,

SACLA BL1 2B} 2R 7 -7 a—7EIC L W
RS I — 2 RME I, SACLA FHEBAR 7 v 7 F 4
WCERIR & 4L, BB AEZRERE & LT NUARIR X A

T hAREY br=s AEBIGEORFE] L LT, HrLOH

EHEEND EIFoNTEY ., kMO E L LT
7Bitxhs b oL EbEd[4],
ARBFFE T VERE « Pz KRG (B« EIRST ) . Aa g

K, FEHEERK G - B . IWARER B - 3ER) .
Souliman El Moussaoui [k, SACLA - AfRHEEHR K, K
TR, KABHA K &2 2 > 7 O 285 T
F L7z, JEICAWEZREHI ALK - BIMIE K, &5l
LRI N2 72 & F L, 2 ISR L TEHIWZ LE
7

[1] K. Yamamoto, Y. Kubota, Y. Hirata, K. Takubo, Y.
Uemura, R. Fukaya, K. Tanaka, W. Nishimura, T.
Ohkochi, M. Suzuki, T. Katayama, T. Togashi, K.
Tamasaku, M. Yabashi, Y. Tanaka, T. Seki, K.
Takanashi, and H. Wadati "Ultrafast demagnetization
of Pt magnetic moment in LL10-FePt probed by hard
x-ray free electron laser" New J. Phys. accepted
(2019)

[2] Sh. Yamamoto, Y. Kubota, K. Yamamoto, Y.
Takahashi, K. Maruyama, Y. Suzuki, R. Hobara, M.
Fujisawa, D. Oshima, S. Owada, T. Togashi, K. Tono,
M. Yabashi, Y. Hirata, S. Yamamoto, M. Kotsugi, H.
Wadati, T. Kato, S. Iwata, S. Shin, and I. Matsuda
“Femtosecond resonant magneto-optical Kerr effect
measurement on an ultrathin magnetic film in a soft
X-ray free electron laser” Jpn. J. Appl. Phys. 57,
09TD02-1-4 (2018)

[3] K. Yamamoto, S. E. Moussaoui, Y. Hirata, S.

Yamamoto, Y. Kubota, S. Owada, M. Yabashi, T. Seki,

K. Takanashi, I. Matsuda, H. Wadati "Element-

selective tracking ultrafast demagnetization process
in Co/Pt multilayer thin films by the resonant
magneto-optical Kerr effect" arXiv:1910.01556

[4] http://xfel.riken.jp/topics/sacla_basic_development_2019.html

MEZEXOE SO BE4 5 16



FROCEE MTERETER— i AP O WS

BFIE 7225 THIO TORIGLRFEMF ¥ 2 7S 2 — MR AR 3
10 A 25 A (&) L U26 A (1) o ZHfifTHONE L1,
¥ ¥ U SZARROF ¥ v F a b — 3Tl oloZ &
T TS | SMORE] 1220 £ Lz, 44F
DOFKIZB T ~DOKBB RO Ak E, ZvE TITH
DIRNFLERA R BBAR AR T 5 2 &I F L7z, — MK
ABRFIH L RE 21 BOFETREEARY, TERATY
%< OFHFPBAKBEFIC R DE Lo, R Shz S
WL E Y BRENE L B ET, YIHOKRE & FREIZ S 5>
NOLT, —RABNICEZ DTN ITHKIG a3 nE L,
WPERR eI ~DKFTE$ % /S 7 Loy MRS CHERHT
L&, PIHD 1,096 4, ZHHEM 2,861 4, &FTIIMFE
JELZIERELE 72 D 3,500 455 T L7,
AE@@E@%E%N1@ﬁ4PVyf%%%L&ﬁE
RV EF, BT O BRAROFX ¥ v Fa b —
(b0 £T =7 VT EWVWHH—U— REHW
HONFIFEEDLNTEE LT, AEOae—iE THo) 2

IVER T,

FRUCRFURELTIHESL, ARVACSWNY L2022
AHN, RS TARGEIT-SX, CALALRNENY, RLVER
PARORES AN HTERELTONTY,

EOnBDENERL. ON-NUEN RFYRLLERE. BRE N
AN LY -~ S ERBOBUGIMS Y,

CALEREESXLRLEY. FRELLYRBUEO TV IRRERY
BEERT -aMLYCE2,

SRR - CEEr R eI MAL vy I ZMBIN
TXHORS v 2/ ARITS
L IR B

4
4
“
3

S NAEA - aN

AW S B ToR A0
YA e s AN R VIS

W ouTono nsp [ 55 dunset

17 HWIEXVESIBE LS

—RARZRE WK R

ZEIAoT TRLEE ! T oFoFInso] TL
7o AN —fOAE 9 iz, 2= Fe—ra2RiEd
TaTTIVIAR N, A ZURA I T 2 EBITOEL
7o F72 26 BIZITHF ¥ o 32K DA R R ELTE
T-HEERT O N2 SRR S, SETHE
WFoeF g Eimm e LTl LE Lz, BTN&FTOREIC
EPNTWD T A XT Y —TIEfROAZ T HEDTTFIZ
E, BIAYDTY I gy s R—A_UFERIIAL—E Y
J e Fa—TEERELELL,

— DA TIXEAEEG] & 72 o T D REERIRN FIT N 2
T, SHFOFEEHRR L TVWAEEGEFEL T, U
E— 2 — %2502 5 —RARDA X R THE L DHIC
TR E W2 TNA LS T, RI2OFENRT LI
FHEENOFRIGHE L < AR H AR TFIEDEnE £ T
IRV IS L CWET, EORRLEDTIh
ECRARMBEOT A7 TIZEF RO HE L,
HLLET,

T HEZET ULMVEBRTE RV OIS om0 RNER

10/25 (%)
26 (1)

10:00~16:30

YN B
o

wRLit | [£0) OPOFTLED

@... D

\_._—'—' cn-




" A AR A MR

ABRTBE <"«

+REAY

A XY NEA

E

wrcea *o%s @DAR vets

O (i -OKi#

| EZPZ N I ERTE S

e Q~@ATROE - OATRGIE

ALY
(Zia]) I{&;'E

@&Fy FSPRE oM

OKEL—Y— O/% gy551:
S571volEh & @F/HBED
! 55712 I RE(ALY) 285 &
WEHEC 7 KHINE T ETHIELGRRONEL S

HOEtEEEAS?

OO HHUBHRAMN &  wmLTHis. ERCTASARUATT !
A D Afch B YA4I VX -h7x w» WR—BOAENETER. .
PAR A=A 5 <1026 (1) 12:30~ - RESTET €T, WEORRS | | 0\75211;?2&3,. 0{@\'»;5;:1)1/;71 ’
- FE=YZMH LTHELAD ? - < ARG RS T Omiye:  ©F - oo - EOEEARAERNCLTIR
;5;;n—:ztew:#7u75um s '@5;:;&30;5?1 ZZ—I\’;;‘/E:—Q PHF TR LA ED7? HITVEAGN LE
> « SREREIE B R ( ) S0 2 EREI,

AH;{?@:?W.]T e 2P T—5— K 82 (LRA) FAHZA—i—h, HELET! 0&!150)57!3&1!5% Oj_”’! !

(1085, 1285, 14 BRARHG. SRR BIZRABUAITARRE 0N 36 © BTRAMEER OF  /00=ADHT - KawE 2AXSY—, Toir—hORS
- @E00, 20, 405385, BEI105, HOBEED LAV TERDN ? HHETHHHEE R ERTHED ! Q% TS

G110 55 20 43~ #4816 B5 00 53~) BUEIRE L —RICEIME DRREELET LE3

") —

741_7 ) 0D o Ci oK OAtHGHE QA6 QA6
T R—IDERFTY A XIHE. e L—o—) rem—oings) | reg—oxnug | messs i av| rvsrovogn TE270otRoRA

EMZ S 7% 4 U EmHIHIT,

A I HIVT > Sousminn fTRETeE

ETLHE B! ERORREMTE, RA DU RIZIN,
y S Bia? fFFrA37?
*¥EUIRY BB E

WA ETI
N—TES R K
BRI e 1500W)
BN DLELNBR?

 ABHIX2T!
AFAZ?

EFETL LS

TETVS?

PEFORTIL)

1: 2019 FEJEROYMHERF A K~ v 7,

20 P N—T DRREGOKA (1) LIMERT v > (F),

B fEHENEI=Fr— ()T rTy T I T DRF(T),

WHMER VB9 BHE4 S 18



WEF AT/ A HT7 =

R @)

Ka: AR B T7=20b 5L (1) ERGORE(T),

AR L LCiE, D UBRBRE DT T2 B
DEFHFERTIUE, THENLTHHEREE R L R
WEEE LT 0 ® D a7 0 2 9 728 TV E
To BRAZIDEETAZ vy INEHLTNAT V¥
R TERT O NR X v 7 7 % — R 271 12
IO AT ARG TR, FRRBLIEEM & 2> T
FT(H2TF), SHEEITMRABIZZWHNOLIES 275D
—EBIZRELY L CUWVE L7, RELIRR L D 72 B DNERE
<7,

TR T T A EEA NS MRS TOETR, HreE

19 WHMIFEXVES9 BG4S

ELTAREEHTI = Fr—ORYTERERZH D £ L,
Z OAEEILE R EORMBEIK & REKAHL E 7o TE
HEh, KEENT0 T A a— e HIAALTRE—
VEBETHEVINETLRE (K 3), Ke EOBEND

R — 2 ORATIIARLE 6 BEOPA Ui B O CRH#ER % &
L7 N ARG L UTITUV, SIS I3 2l Am L
TMEBELE L, B2 S RAEL TICRE LB TL
7oA. TH BICIXEEBR RS EAT B G T E R A R T T R
7o TLEIFEANREHEUE Uiz, REEDO/INFRL
TR I IIVITHENRELLINDZ LB, INFEA
DFHEAEN-FE S ADBEL b EN -T2 89 T,

HI—DDA X e LT, BEEFAOY A A - T
T 26 BRICEESHE L2 (K 4), S4EIIPERFSE
A8k 7 v — 7 DIEFETdH o 72 1,000T OREEFHAEMN
FHR LI Z LEFTEL T, /NEFREOBHFIK E URA O
MARICEDR AU R« BT = TRERIZEAEATRL /2
22 IRV E LI, KEEG6HDT U UHPIZIEWHEI/2
L¥ktgEENZ W, () —VVEHZHIGZAE TSRS
Ele?)~=A )V - 77 77— LD EMFHEOER 72 L
AR LoD, ENEEKTE HBHRFERL EZ2E LT,
YA LU AT LD DO EBEHI L TR & F
L7,

Flo, —RARICEDOETEEOH LWL L LTHA
O - FAEICEREEBRL TH 5 5 KRy 7 —% Ei
LE LTz, WMERFZEETO—RABIE, £ 10 FlE Tid%
WFFREOEBRE TITONTE Y, KEF I3 TN T
WOHSEORAKICHET AR H Y £ Lz, oM%Ky
HOFMEMEZHE 2 T, BUETIIRG 2 AREE 6 [ L KB O
THEANCEN L COET, BRI oK, B
DB E LAE N CLESLZ LM T2,
., BHZERORETHRD “a7” iy KR L
THH IRy 7=l S E Uiz, WEEEORE &
Fx. VT —BINE L RRGENERLRNE S AF
JEIXBINE 2 FRNRE L, — AR &3 U7 &
LTHRBRY 7 —2EITLE Lz, KBRY 7 —2EMi< 72
SoTMRELZONEREFTLLIEATA FRR 5 LiZdh Y
F3, BUHERAR TR S5 b PAEHE . )
e, R LR SR M D 3B E T2 L
T2 & AR CHRENRD - T, HFERICSNT 5
20~30 A DAESE - FAEEREL WL EE L, YA
DBMELE UDTELR I NE L, BT AEEZI]DY 72
MDOHBBAEENT, WP TILTERWERE FH LT
WE L7,



BESE-Lk
ERPRAR LI~

HRREMEFRA T ABEOHEEA108HY
BARL—F-OHRRMARCALZAN-HRO
BMRET>TVET

COA—ATRHAPL—F—OFTEMEERT HIRFERTHY
EROTEHLET

KERBTES, CARERCENILOUDY FLA. KBE
1HTERETHELTIEERVOTT . E0LFISHAT
HTEMERIOTLESIN?
SEIFABONBZFrLOTLTHELLS

LEBRETIZ "EN" £F
—0—F&ELT, HiLLHERR
DERETE2TVET,

SOEYIZEHHENDERS
£ LTIk, BEORERERARYT
LW EOH AN HLENRMMS
YEF. NERMEERTESE
NBERBLENESHLERT
¥. CORIZ. BISENIKRES
DEFZESMboTVET .

AEBERROENREEBEMEL, HILPHINRRE (X
KEQNHE RLOWENEMR, ENTTCEZLHLLSS IO
HES RRERT) £ECHELEARRCRRBERR EMNH
HELTLET,

EI—ATiE, AREFTEHAL TV IENRERBEAPT DL
LIHBRRETOFET, SEVKICENENR S L, FHEZST
L5302 8M, KIZOTTREGYETH, METHILTHIRS
NOIEBOKREYISFrLITOLELLS!

Rga-23

—_—
'Iliilll

MEREM L
| TR 7

BREF/ A— R (10°m) OSRETHSSEBELT, =8
TJo—JESALFIEALARAHFEESATEY, DHOH2EE
FFEUHHOER L GZHREMEOMRFARITSATVETS.

HI—ATI, LYIALREOR
FREEWMRT HEL BT, HAIS

BeT/ MELREIERALBH
LTRTHSHIELET, F/ DAL ‘\\\‘\
BHLET. y BB R 555 A

ERTO—THRM/TIE, LOEOX Sz, REORVLESHERE
BIEITE I THBEFVET, RELEHLOMThOIRBAER
T ERFUALARAOSE) . FHHNBENCELIDT I
N (RFMNARMOBE) EMPCHANTHILT, REL0MW
ERLUME, BUBRELERT S L CARMBMBLNET. &
SHEADHELL ST, BRZBNMBLIORGBLTHELLS,

=

EREFLERRES LYY

FFMLERM TR ISP
ZAOMFR(WFMER 0. rn) DREF

PROKBIZIEX XL ST
THEE, #E, [EDIO0
HENHHIEAMMSNTLE
T TOIODHEAELEDLE
CAREERALEFEATVT,
EFOAY TREAThOED
MOEEBEZRNT S &
TXFET.

BHATHD7NLITTiE
EFO=WAH-189°C(84 K) |
0.069 WPal= %50 T kS
EEE>TEDEEBORT
EERICRMT SN TH
F¥. EHhERATEMBLT,
FOHRTLOBFORRE
fioTEH3FETT.

Prossure

EEEsEE |
HPERER |

BERAPBEFARMAICIL, HEK
DINGREEHER HRENEHMAI
RETELL WA T2 bHBY
¥, KR THLRBEROA
LAR T3y FERRLI-RBER
D-HERFTSL 41T, BMM
FMEO—DELLTHRRFEHLTL
SNARE—FHASEEST "B
AOPEE OWREERLET,

THERPA A —DoFiE] #85 ERATIRBCRAGOEE
ORFETRLETEET. COSZRER>T, MBEQPITLIBLN
LUBOBEEE>THRLET. HREBKAEY—L LTREL
m#ahrucmzwmm&uﬁynuiu;%

WRERA LD JRTHAL
AXS—-FOARME

% (R ENDEHEK~0 0l (MTRBRT— 580155

B 5: ERY 7T —REORNATA N (L) & LRMFRETORERY 7 —0kk+ (

o A TFRITE=EIR

A

-/~' r;} -; 4

T CERL U 7oK ok OB g,

MEZEXOE SO BE4 5 20



Lo HE A IRE ORISR E LTI, Hix v v
PRADO—RABNCEDETZOEFETHOR TS TRk
DEZD V] BHYET, FRIOEH & L THIENFIERT Cix
Faal—hDERLI L aa7 ¥ —ofEE L ORI
ERFETD [Faab g s YA R OFEFRHY F
L7= (K 6), Ziud, JRHR=EOHHIK S KEK 1EFERFC
WE L7 n /7 AT, AEMBOI Y aBHEr T
UEZELEARA RV T, ARbEERE ST O
IHIERBENSOBME LH 72 5 TY, TFHOM
TITHREIRA R A TR RRIRE T OSME L &
[FIC/p L b—2 MMToivE Lz, 7% U R k& LTYIMENF
ZEATIN DISARFFE R OB NS S, B ORI R
U LRI DS DN BB SN T E L,

LLED X DA HEO—RR AR HAREE Y RILT,
¥y L SASRCTRAE AR LE Lz, RORETIE, ~
AAKREEROYERFTERT O ABI 5 A —EE OB CRRAME
ENTEY, botBEBLEHEWEFRARDA X Motz k D
ICEWET, 2B EHIC, HBEROFITH LAT
WZTE D KO EEOBIEIC i o722 5 T, ZO%MF v
VORADERDIEZ DI THIE BIER L, 4 ClLg#o
BERRICEE L ATV 2T D RER O~ ML LTER L
TWET, FICRBLEAED ) —_VEZERRE SN
2015 ELISRITRRRIGE S 1 T AR 0 . SREOBH)
BRIBHEGRITT 270 L, 5B ORRZRIRDWE A THET,
O LI D RERFY £ TR LATWZIET 54
NP LTEE LI EITREFE S LWERNET, —
FHTHHHT H D0 TN L D Il b 5 & WIERrSEET
TITOI TV DIRIEHOWFED R v NeNEN B2 b
72 B LB HH Y FT, BUEMMENITEITAOZ < OWFE=
TiX, RFFEFZELT H2FAEDORRITHE SN TVET,
—WRABADORE & e Rl R, RERY 7—, RN
fRAEA R M E %8 U T, SRR RO & 5T
W= ANTHHZD Z EZH->TVET,

ZDFRFEDIRIZHTZV | A BEIO—HRABH OAREEE 2
TR EE o T HHEIEHH L BT E T, —ROBER
BB 7 =72 IXEREIZERICIRY LD TWEEE E
L7z, MHFEEIIRERY 7 —OFBICMZ TYHADRT
T A TIEBOZE R ETTM N W lZ&E £ L, %IRE
BRI T4 TOWMOELDETA Ry TOERTT
RAOWEEEE Lz, 8K URAIKIIY A=V A - 7 <
OEEZRY 8> T2 & E Lz, #oKREIC -
TTEND N T TN EHYELIN, FA R - 7
T2DAA—=VERLTWEEEE L, BIHEAICIT

21 PHEMEX V0 B4 5

6: FazalbA b Pz (L) LRV E=7 (F) OREEF,

Web 741 v &bED, FOM~DIEHRIEZ DD 07 <
FLHOTCNWEEELE, V5V a A Xy N THF 3
abA b YA RO E L TEBENE LT, HA
R, AMREIFEGR, RBRIFERO 34 IITFEER
ELTHEBERERD REDTWEREEE L, A
BZBICMZ T, &M« 4 X2 hEHY LT EE o7,
RIT T 4 THEEE LT EES o0, KBy 77—k
DT, TRTOEFOB) TEFICRABREKZ D
NieZ LB —RHIZEOT W EBNET, &L THIZ
WBEBRE L E LIZEBO N 2 O Z3RITL & 0 TR L
FFETE 7, TRUEOKKFEBROF, FEIZ/N
MR RSB0 0 F Lz, PTINTRAET 2RIEZ R %
PR SV DR T 2R L, FEROMIEETLIDOLD
RIXBENZTTCNAZ LD TR LIZRE T,
REEITHKREZEBEO T, X0 LW —ARSEENZK
[KOPTHEIND Z 2BV LET,




Wy P WE 5% P sk i =

PR : THz-ARPES band structure movies of Dirac surface currents
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#fli © Ulrich Hofer

JiE : Department of Physics, Philipps-University of Marburg, Germany
BE:

Time-resolved photoelectron spectroscopy combines femtosecond pump-probe techniques with angle-resolved
photoelectron spectroscopy (ARPES). New opportunities for this powerful technique arise in combination with THz
excitation. As an example, I will explain how THz-ARPES can be used to measure electron transport in the Dirac
surface state of a three-dimensional topological insulator in a contact-free fashion and with femtosecond time-
resolution. We induce electrical currents in these states with strong THz transients and directly access their dynamics
in momentum space with subcycle time resolution. As a result of spin-momentum locking, the accelerated spin-
polarized electrons reach ballistic mean free paths of several hundreds of nanometers. Topological insulators are thus
promising materials for future lightwave-driven electronics [1].

Subcycle THz-ARPES does not only provide a way of observing carrier transport directly in non-trivial band
structures. The method may well herald a new era of time-domain investigations of surface and bulk band structures
of new materials and phenomena, ranging from topology to high-temperature superconductivity. I will briefly discuss

perspectives as well as experimental diffi-culties of the technique.

[1] J. Reimann, S. Schlauderer, C. P. Schmid, F. Langer, S. Baierl, K. A. Kokh, O. E. Tereshchenko, A. Kimura, C.
Lange, J. Giidde, U. Hofer, and R. Huber, Nature 562, 396 (2018).
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[ : Entropic elasticity and negative thermal expansion in a simple cubic crystal
HIF : 2019 42 11 H 28 HOR) P& 4 Wi~"F12 5 I
5o ERESOUi AR 6 B Kk &% (A632)
i fli : Igor Zaliznyak
kg : Brookhaven National Laboratory
®E:
While most solids expand when heated, some materials show the opposite behavior: negative thermal expansion
(NTE). NTE is common in polymers and biomolecules, where it stems from the entropic elasticity of an ideal, freely-
jointed chain. The origin of NTE in solids had been widely believed to be different, with phonon anharmonicity, and

specific lattice vibrations that preserve geometry of the coordination polyhedra - rigid unit motions (RUMs) - as
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leading contenders for explaining NTE. Our neutron scattering study of a simple cubic NTE material, ScF3, overturns
this consensus [1]. We observe that the correlation in the positions of the neighboring fluorine atoms rapidly fades on
warming, indicating an uncorrelated thermal motion, which is only constrained by the rigid Sc-F bonds. These
experimental findings lead us to a quantitative theory of NTE in terms of entropic elasticity of Coulomb floppy network
crystal, which is applicable to a range of open framework ionic solids featuring floppy network architecture [2]. Our
theory is in remarkable agreement with experimental results in ScF3, describing NTE, the phonon frequencies, the
structural phase transition governed by entropic stabilization of criticality, and the entropic compressibility. We thus
find that NTE in a family of insulating ceramic crystals stems from a simple and intuitive physics of entropic elasticity
of an under-constrained floppy network, which has long been appreciated in soft matter and polymer science but has
been broadly missed by the hard condensed matter community. Our results reveal the formidable universality of the

NTE phenomenon across soft and hard matter [1,2].

[1] D. Wendt, et al., Sci. Adv. 5: eaay2748. (2019).
[2] A. V. Tkachenko, I. A. Zaliznyak. arXiv:1908.11643 (2019).
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B Billae—L v R IF— : The Challenges of University Startup: Mindset for Overcoming
Crisis KFEENVF ¥ — Ok iz ROBALHI 1 FEY b~
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The speaker has been involved in a university startup since 2002, right at the beginning of the period when the
Japanese government is calling and promoting Hiranuma plan to increase the number of university patents by 10 fold
in 10 years, and a bold vision to create 1,000 university startups in 5 years. By 2006, 1,627 startups were created
fulfilling the original vision.

The speaker will talk about the case study based on the speaker’s experience in operating a university technology
startup. The focus will be on a few technology commercialization stories, the challenges faced, and the required mindset

to overcome them in order to build a sustainable and profitable company.
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Recent years have seen significant effort in exploration of monolayer semiconductors such as transition metal
dichalcogenides (TMDs) MoS2, WS2, MoSe2, WSe2 etc. Of particular interest is a possibility to combine few-atomic-
layer crystals to create artificial heterostructures with tailored electronic and optical properties. This route opens
possibilities inaccessible for traditional semiconductors, where the strict lattice matching requirement limits possible
combinations of materials in a heterostructure. In contrast, atomically-thin layers of two-dimensional materials can
be assembled in vertical stacks held together by relatively weak van der Waals forces, allowing for coupling between
monolayer crystals with incommensurate lattices and arbitrary mutual rotation. The lattice constant difference and
the mutual rotation angle present new degrees of freedom for the design of novel meta-materials.

A profound consequence of using these new degrees of freedom is the emergence of an overarching periodicity in the
local atomic registry of the constituent crystal structures, known as a moiré superlattice. Its presence in
graphene/hexagonal boron nitride structures led to observation of the Hofstadter butterfly spectra, and recently
culminated in the discovery of the intriguing superconductor-insulator transition at magic twist angles. In my talk, I
will show that in semiconducting heterostructures built of incommensurate MoSe2 and WS2 monolayers, excitonic
bands can hybridize, which results in the resonant enhancement of the moiré superlattice effects. MoSe2 and WS2 are
specifically chosen for the near degeneracy of their conduction band edges to promote the hybridization of intra- and

interlayer excitons. For MoSe2/WS2 heterostructures with almost aligned pairs of monolayer crystals, the resonant
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mixing of the electron states leads to amplified effects of the heterostructure’s geometrical moiré pattern on the
dispersion of the hybridised excitons. Further in my talk, I will also discuss the tuning of the band-structure in van
der Waals heterostructures containing alloys such as MoxW1-xSe2, where novel hybridisation and moiré superlattice

effects are also observed.
Sheffield 2D Materials group web-site: https://1dsd.group.shef.ac.uk/research/2d-materials/
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Thin films of Fe-based superconductors (Fe-pnictides, Fe-chalcogenides) have been synthesized and studied for about
one decade in more than 500 publications. Despite the plethora of compounds within the family of new superconductors,
the majority of thin film studies focused on FeSe (FeSel-xTex) and BaFe2-xCoxAs2, because these compounds could
be grown easily and successfully by pulsed laser deposition (PLD) and they showed, furthermore, high critical current
densities (105 — 106 Acm-2) at liquid helium temperatures. Ultrathin Fe-chalcogenide films show also an electrostatic
doping effect in electric-double-layer-transistor devices. In addition, the boost of transition temperature to 65 — 75 K
in monolayer FeSe films grown by molecular beam epitaxy (MBE) has raised many new questions on the
superconducting mechanism. Thin films of the more complex, layered anion compounds of Fe-oxyarsenides are less
investigated because their synthesis is more difficult. Recently, progress was made in growing Fe-oxyarsenides and
new heterostructures including different types of pnictide layers by using PLD. After giving an overview about the
current status of thin film growth of the different Fe-based superconductors I will turn towards selected own
investigations. Besides the conventionally explored high-field applications, new perspectives for Fe-based

superconductors in the field of electronic devices will be discussed.
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Organic electronics based on the thin film devices, including organic thin film transistors (OTFTs), organic light
emitting diodes (OLEDs), organic photovoltaics (OPVs) and organic electrochromic devices (OECs) are envisioned both
great interest in academia and industry. The properties of organic semiconductor materials are directly governed by
the molecule structures. In this talk I will present the recent work conducted in our lab for molecule design strategies.
Examples include searching high mobility organic semiconductors and dielectric materials (~50 cm2/Vs with Vt of 0.5
V) with unique properties for OTFT and OLED applications; high fluorescence and fine tuning color efficiency of
electrochromic materials with D-A conjugated polymers for dual-mode display and military camouflage applications;
energy level controlling of hole transport materials and interface engineering of materials for perovskite solar cell
applications. Detailed studies on the electrochemical and photoelectronic properties as well as the device performance
of these new semiconductors and interface materials are discussed, last I will share stories of our new discovery of AC-

Planar electroluminescent devices.
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The distinction of integrability and non-integrability, which are strongly related to the notion of chaos, plays a
pivotal role in quantum many-body physics. Integrability and non-integrability are roughly equivalent to the presence
and the absence of local conserved quantities. The presence of local conserved quantities prevents thermalization and
mixing, which are relevant to broad research fields including the application of the Kubo formula [1], transport
properties [2], and the scrambling in a black hole [3]. Since integrable systems have some unphysical properties as
explained above, almost all many-body systems in nature are considered to be non-integrable. Therefore, it is a surprise
that no concrete quantum many-body system has been proven to be non-integrable in spite of its ubiquitousness. Even
worse, some researchers believe that non-integrability is out of scope of analytical investigation, and non-integrability
can be only presumed with help of numerical simulations. To overcome this pessimistic belief, in this presentation, we
rigorously prove that a particular quantum many-body system, the spin-1/2 XYZ chain with a magnetic field, is indeed
non-integrable in the sense that this system has no nontrivial local conserved quantity [4]. The proof of non-
integrability exploits a bottom-up approach, in which we demonstrate that all the candidates of local conserved
quantities cannot be conserved. Any nontrivial conserved quantity in this model turns out to be a sum of operators
supported by at least half of the entire system. Our approach can apply to other S=1/2 systems including the

Heisenberg model with the next nearest-neighbor interaction.
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Using a combined high speed-variable temperature STM we have resolved the diffusion of adsorbed atoms on a
surface completely covered by co-adsorbed molecules. This process, diffusion on a crowded surface, is important in
heterogeneous catalysis because it randomizes the adsorption layer and is thus the basis for the reaction kinetics. O
atoms on a completely CO-covered Ru(0001) surface were observed to move across the surface almost as fast as on the
bare ruthenium surface. This effect cannot be explained by one of the diffusion mechanisms known from 3D solids,
namely vacancy diffusion, interstitial diffusion, direct exchange, ring exchange, etc. A new lattice diffusion mechanism
is proposed in which fast density fluctuations in the adsorption layer frequently open low-energy pathways for the

travelling atom. The mechanism may play a general role in heterogenous catalyis.
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(1) Dr. Ralph Ernstorfer “Hot carrier and phonon dynamics in semiconductors investigated with trARPES and
femtosecond electron diffraction” 14:00-14:45

(2) Dr. Mariana Rossi “Elucidating anharmonic quantum nuclear effects in hydrogen dynamics at finite temperatures”
14:45-15:30

(3) Dr. Takashi Kumagai “Near-Field Physics and Chemistry in Plasmonic STM junctions” 15:30-16:15
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In the last decades, non-equilibrium phenomena have been intensively explored and several theoretical methods
treating them have been developed. Spintronics, electronics, mesoscopic physics, non-equilibrium statistical physics,
multiferroics, optics, cold atoms, etc. have abundantly contributed to the development. Motivated by these progresses,
in recent years, we have tried to find/explore new interdisciplinary topics among these fields, especially, focusing on
heat- [1,2,3] or laser-driven [4,5,6] phenomena.

In the present seminar, I would like to report two of our recent results for non-equilibrium spin transport. The first
topic is the spin Seebeck effect in a spin-nematic state [3]. This offers a route between spintronics and quantum
magnetism. The second is the theoretical study of the laser-driven rectification of DC spin current in non-
centrosymmetric magnetic insulators [5]. This study is the first proposal for the spin-current version of shift current
(spin version of solar cell), and results from connecting several ideas in spintronics, optics, multiferroics, and non-

equilibrium physics. I would like to explain these results focusing on their essential aspects.
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H. Fujita, Y. Tada, and MS, New. J. Phys. 21, 073010 (2019).

[6] H. Ishizuka and MS, PRL122, 197702 (2019); arXiv:1907.02734.
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A result of combining synchrotron X-ray radiation and scanning probe microscopy is a powerful microscope which
can image and examine materials with unprecedented details. Synchrotron X-ray scanning tunneling microscopy (SX-
STM) is designed for real space imaging of objects on a surface at the atomic limit and simultaneously obtaining
electronic, chemical or magnetic contrast. At Advanced Photon Source in Argonne National Laboratory, XTIP beamline,
the world’s first dedicated beamline for SX-STM has been constructed. The beamline mainly consists of circular and
linear polarizer with switching rate of 1Hz, a spherical grating monochromator with more than 4000 resolving power
and KB mirrors to focus beam down to tens of micrometer. The beamline can produce a photon flux of 1011-1013
photons per second at 1keV. The capabilities of the beamline will benefit the communities to explore chemical,

magnetic and electronic properties of materials at atomic resolution. Recently, a commissioning of the beamline has
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been conducted, and in this talk, preliminary status of the beamline and measurements from commissioning will be

discussed.
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The Kitaev model [1] have attracted much interest in condensed matter physics since the possibility of direction-
dependent Ising interactions has been proposed in realistic materials [2]. One of the important features characteristic
of the Kitaev models is the fractionalization of the spin degree of freedom. In the Kitaev model with S = 1/2 spins, the
spins are exactly shown to be fractionalized into itinerant Majorana fermions and localized fluxes. Two energy scales
for distinct degrees of freedom yield interesting finite temperature properties, such as a double-peak structure in the
specific heat and plateau in the entropy [3]. This fractionalization is closely related to the existence of the local Z2
symmetry in the system.

The existence of the local Z2 symmetry is known even in the generalized spin-S Kitaev model [4], while it is still
unclear whether or not the spin fractionalization occurs in the system. To clarify this, in this study, we examine
thermodynamic properties in the generalized Kitaev model by means of the thermal pure quantum state method. We
then clarify the existence of the double-peak structure in the specific heat and plateau in the entropy [5]. These suggest
the existence of fractionalization even in this spin-S Kitaev model. Magnetic properties in the mixed-spin Kitaev model

are also discussed.
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