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Phase control of Dirac node electrons
in perovskite-type (Sr, Ca)lrO; thin films

‘ESZMREYESER, PRI,
‘HRAARHEREE S —, "RV IRTS O HEM
BERE" FRAEKE" RKEXH® KBREXC sakEHur’

AV VU LB T, EFAHE - A CHLEMRAER - ERGARBREO TR LF - —LE Y
L, INOOWMBEIRICE > CEERFIHFETRNERTLIEEZONTVA[LL, B TH, a7 xd
A M (Pv-) OfEdMEEE B O AIr0; (A= 7Y LHEERTHR) 1L, B0/ REEIC, REFE R
XFE - R TRE IR SR D ) — REA T 5 L EGmIC TR IN TV D2, ERIZH
Pv-SrIrOz 23, BENEDEWT 4 7 v V7 REFF ¥ VT2 bol PR THD = k#Aﬁofwém
F 7o, BRI X o THVEMREH AN D Z L [4]02 5. Pv-SrirO; OFEIRBICHE W CIXE T L
BERICEETH D, YL EDORATHIED G, Foxlx, PV-AIIO; 23, 7« 7 v 7 #t ) — R4 @ & FHBIRGYE
Mt AR DFHBE FUE P ALE T DRI M E CTH D L B X T D,

Fex X, PV-AlrO; OFEAHBIZ N THICHIET 2 Z L I2 L » T 2 PERIRER ED X 2 ICEFH T 20 %
A Lo, BARAYITIE, Pv-Srir,SnOs (2 331T D MaMEAtig A M D R84 Wity U 72 S TR JE[5] 2 & A A 2 15
T, PV-SrirO; 33 X % Pv-CalrOs IR ELD 1K 4 b & Sn* T @S 5 Z L2k > T Ir ¥4 hEOD
BkEEh S 2 B U, AHHBICE TR 2 80 5 2 & 2T, WMERE M OFE R, Pv-SrirO; B8 L Y
Pv-CalrO; £ 6 5 4, Sn EH#LIZ K - TEBMME LR O MBI IR~ T2 Z E R o0oT-, &5
(2, Pv-SrlrO; 3 X Tf Pv-CalrOs 125 1) 5 & Srir,$1,0, [ S1TIO(:0) 2 Calt 51,0 SrTI0001 2
FRBIDEZIHI R & SDBENH, B IRREDH wem 26
OB E LTINS 2 & 3B 6 o 7 - 1B
(K1), 36 DS IX Py-SrirO;, Pv-CalrO,
DENTNETHEDO A7 — VBRI % e
BTHLZLERLTEBY, WERT 4T v
77— RIZBIT 2R ETH~D L THZ)
nEEThLEBZLND,

o

[(>00£Y¥ W06y
T(K)

1. Pv-Srir,,Sn,O5 3 L OY Pv-Calr,Sn,O; DFAIX]
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Growth and quantum transport properties of Dirac semimetal films
with low carrier density
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FHEIRAEICH KT DHLDEE ZHIND,

EABEEL Xy ) THE,

[1] Z. Wang et al., Phys. Rev. B 88, 125427 (2013) [2] Z. K. Liu et al., Nat. Mater. 13, 677 (2014)
[3] M. Uchida et al., Nat. Commun. 8, 2274 (2017) [4] Y. Nakazawa et al., Sci. Rep. 8, 2244 (2018)

[5] S. Nishihaya et al., Sci. Adv. 4, eaar5668 (2018) [6] S. Nishihaya et al., Phys. Rev. B 97, 245103 (2018)
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BRM-AEV-BTRAREEMEICES TS RO HILEEIZK S
o LLWEREERE
A new electrical conduction mechanism by topological excitations in
the charge-spin-lattice coupling organic system

KRAREIZFRMRHYEBEIFEREFARRE
RRERAFHEERE - EEHHRE ', ERH° =R’
MRBES, RRER, BlIft, BEXRG' BEFRE? EREERE’
A=’ EFE-—T

AR e O — ORI IR B S, Bl R EIREBOFE RIC Ot > TE Tz, K2R
FlE LT, SRIEREE 2T 2 RS BIND T 4 T 7 VAN T I A EVnolnFd Y F v
IR T NETOND, TNHORTIHERD bR o—0BERIIFHNRbLOTHY, T2ty v/
L A TR Db DG 2o, —IAMIIETHE A LIcDiZ, ZOERBEROFDEHETHD, 1R
TLRICBITDEERIT 0 kot k720, ZOBERABERN MOk & L CTIRES Z 0N AERIC e D & S
N5, RWFIE T 1 IRTCROEEWEIZB N T, RAL 74— (DW) RIS bR r 2L
BNBRUREEZM D Z L 2 Rm BRI O,

WL LDl L IRTTAMIE TTF-CA EMENMETH D, Z OWEITTE-A A s & I
ENDBRERTZETHONTEY, FiHENY Rtk () MHE 7 v 24— R_R—=ToORN -7
HEE > Mgk (Aot M. 2 L TURIBOMEET v Mk (14 o 3 SOMaF> [1],
IOV AT == TIL, 2 DOHEEAHDOER TH LI 0000 6T =R TO 1 LT M OER I

EEAN~7 Slem (23 U O BRI 20125 < 7 o M .o M
e @ff T e
é\_&\ fK%§ﬁ>$@@Tmb\1&Ef$%ﬁ0_&\ BEE LGS Pl i e L

EBIZEDOIEMAL TR —13~005 eV &, 1 kit (hEH
TR LE =0 b LHH/AS NI ERH LM ’
mole, THH ORI, TEROUERF Tlid/e <,
HEAAIIC TR S 472 DW IC X A 1582 KL Tl b
[2,3]. 7 v A4 — "—fEEIZBNT, hARr YL
%ﬁ%%okﬁm4ﬁ/ﬁDWﬂ%téhﬁﬂm>
BRUBEAZH ) LW T TE 5, IbHIC

Au P HVEMIIEDEFEMICITAE VU Fo

G (S/cm)

Temperature (K)

5 10 15 20 25 30 35
RN AR R AR VRS LETH LN Pressure (kbar)
N . . B, TTF-CA DIRE-EIAHE, BRUSEE D T
_ N4 YHI % z VayA _ 5 N e
[-4). SHENMR HEOFRLEAE YT S0 20 T DW ORGEE. f-f
b E O ERUREEBIC OV TEEE T D, Fottr v A — N —fEl TR T E W ESAS

HENBHIESND REOEE) .
[1] R. Takehara, et al., Phys. Rev. B 98, 054103 (2018).

[2] N. Nagaosa, J. Phys. Soc. Jap. 55, 2754 (1986). [3] M. Tsuchiizu, et al., J. Phys. Soc. Jap. 85, 104705 (2016).
[4] H. Fukuyama, et al., J. Phys. Soc. Jap. 85, 023702 (2016).
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Functionalization of poly(4-vinylpyridine) polymer
with cobalt(ll) single-molecule

School of Science, Department of Chemistry, Ohkoshi Laboratory
Olaf Stefanczyk, Shin-ichi Ohkoshi

The design of new functional magnetic materials for application in the high-density memory storage or in the
new field of molecular spintronics found considerable interest among the material research community. In this
work, we focused on preparation and characterization of magnetic thin films combining the qualities of cobalt(ll)
based single ion magnets, displaying slow magnetic relaxations phenomena, and the merits of polymers, being easy
to process and widely used to produce thin films.[1] Cross-linking of cobalt(ll) bromide with a polymeric matrix of
poly(4-vinylpyridine) (P4VP) resulted in the formation of 190 nm magnetic thin films showing slow magnetic
relaxation (Figure 1), confirmed by using superconducting quantum interference device (SQUID) magnetometer.

The coordination of Co(ll) was
confirmed by a series of methods

including secondary ion mass

spectroscopy (SIMS) or
high-resolution X-ray
photoelectron spectroscopy

(HRXPS). The magnetic relaxation

times reached up to 5 x 10°° s and

they can be controlled by dilution
(ratio between CoBr, and P4VP),
making this new material a

semi-solid  solution. By this

approach, a new path is formed to

connect molecular magnetism and

—
100 1000
Wave Frequency (Hz)

Figure 1. Schematic structure of Co(py).Br, SMM and 190 nm

polymer science, showing that the

easy polymer processing can be

used in forming self-organizing CoBr,-P4VP thin film (left), and corresponding magnetic properties

functional magnetic thin films. (right).

[1] A. M. Majcher, P.Dabczynski, M. M. Marzec, M. Ceglarska, J. Rysz, A. Bernasik, S. Ohkoshi and O.
Stefanczyk, Chem. Sci., 2018, 9, 7277.
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BAERZAVE-EBSFORGEZRZADFRALE
pH SEEE S F I IO
Development of pH-sensitive polymeric micelles effectively utilizing
polymer freeze drying by liquid nitrogen

ITRRWER - NA AT FUITER - hTSILHARE
IR BR. B®E RE, DTSN F53F

WEABREEMO DR N LT v 7 )T 7 ) av—LofEnG, 7 uy 7 EAKO H Ok 27
M LEETIZRBW T SR (S0 F I, @a Xy 2, @a+r /) Fa—T7RkE)EFRKL,
Efa i & T ARV TOISHARBE SN TS, &0 bt MAEBEOEEMENTTHE L7 EEA
ADIEFEFES AT ADDS)DOF ¥ U 7 & UTHEH S, BEHOFTET D08 CTR% L72Hias A#Al
AR LTES I BAMT 2 v U 7, BRICEIRRBRIZE THEATWAD[L], SR AEEE AT 53
A& LTR, B FEEOHAREIED X5 2EnFEENH LD, ITETEEITERRTF bk s
RO FEESFERZED TN D, BIREEWITIE, EEERNE - BAREAE LBV o lo@ma &
ORI & . IS ENED B < DO TH D & Vo RS FERDO B M A RS 2 L 0 b kA
YK TH D, —HT T, FEE LT D IRBELA~DRIRA 725 MR & W o = E S | BRRIS
STV DIEANIIEF D20, & 2 TREFIL, HHETEDS A TH DS A DIBi 25 LT, i
BIAEEEA T DERIAEEMNY )~ A v Val) & @1 2 B /UCHER L, S AMIBEEREE O pH Z2I2)E
2 LT Val 2@ IREIT i 9 2 458 DDS OBH¥E Z 15t L T 5 [2].

TR IBMCRIMEAY AR SE D00 TARIZIE, 4 2T v 7 ORRKER.
K 7B F b, 727 VU ARIE, pHISEMRE G OR) & Do mm FEARE, SUSMDIK & ORJENE
RN, BOK T TRISZITLZ2 T e e, FOK T TO G TIEZERBEBEERE > O K EO R

B A T 2B, R T v 7 e LCIRiRER ——

UM LTS, 7 A s o BB R s e
sma R s e, wel smme v LUV ) )PFEE o o
WEEILLTW5, TOR, AREEBEKEIC FARE | maka ‘ﬁiﬂi\%*ff*f?é’
AR &S IR EREZATCT 27— /D(/\nhdj‘j j :)7"D-y7§¥2%f$’é%ﬁh‘6f::z:;;fi£;
BIE kT o 7 A AT 5 7 EATI 2 T I N el S
B LT, BREYZ—E 0B LTIV axransensorns | [ i e
ERESLOBFCHALTOS, YRRz o @ Lewserezmmnrass

ETONIEDOER & & T, RIKEHRDITH
B2 ERFE TR %,

X1 AKHFIETHWDED T BLORER

[1] H. Cabral, K. Kataoka K, J. Control. Release., 190, 465 (2014).
[2] 4FfE 2018-229598 “rJRFEZE 44, RA M- A MEEERIC X 28I EM OEE, HERIFE HUR
R
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GaAs MBI —EEF v MZBITS
ETEHIA/ VICEEBFREVHEDOHR
Research on Electron Spin Scattering by Nonequilibrium Phonons in a
GaAs Double Quantum Dot

IR REYEBEIFERERARE
KilfnsE, WEAE, HAX, S. R Valentin,
A. Ludwig, A. D. Wieck, #F&MERL, BAHIE

ERERE T Ry NOE X, B8y haDIGHICE EE 67 BUIPNREE8L OB B
THERERFENSETH L1, 2], ZNOOMFRITET Ky hOEREROEHRERHZ HW-TiThbh
[3]. ETIE, “HEF Ry FOT U RV UVHENR LHAE DY
DT EICRY | A ERBG A R TR 5 FIED ML LTV D
[4,5], L2xL, Ky bR SNDEFOAE U HEENREE L7-#
BRI 2N E TITIF L A ERFIES L TR,

AHEHE TIL, GaAs BB “HE T Ny FOBETA B U & TR RIHES
HZLICEST, AVUDRERERICER L7+ /7 ICEV# K1, —EET Ny hOEFHMES
BLENDBR LB L TFERICONWTHET D, &Ny MR E= Ao Ry b @) OFEEc =
B2 ARG RIS T 25 nK (ZHBEI L. TRFIANIC 100 nT OANEEE & Ry F OBk EE LT, A
WAL (K1), E6i274 /7 JRELTUTI_ERY ME O Ry bk GEER) ~SA T ZELEZEN
@) DEMICHLHE— Ry b(@EA) ZHWZ, 2O Ry M, 32T, 74 v 2EMT 5,

T AEIT Vs FEIINT 2 Z L1280 Vs I2RHET Bk %L
X—%folo 7+ ) UREREIND[3],

FEBRTITELE Vs B2/ NT A =X L LT, AV UREEMED b
PHNVEBRIL, EDOL— MERDTZ, Vs 230 5 BIEEE X
DHRELRDE, AV UREBEMED FrrxL— MR e e e
ZHRT D (K2), &biz, ET2 Ny MNHZERIA~ ° ARV Y 1200
bRV T DDA Y R L — ARG Lo, EORER.
Vps VNS WEIECTIZ 2 DDA U KB L — MMIZE LW, K& W
TR TIFAENDED Ky b~ h U FT 5RO A R lG L —
MM LD b REL 2D ERGhoTz, AFEORERIZ. 7
F ) VRO A RGBT DR A ) = X AOIRIIZ SRR HIED, AV AA v 7 RIS
BWTERT LA U EH[6] 72 EOEAMISHA RSN D,

B [o)} ©
o o o
T T T

from left to right QD [Hz]
S
T

Spin-flip tunnel rate

o
F

B2, BrpBNA T AFEE Vps TH|
ELEENSHED Ry h~k 2
LT BBED A VKR L — k,

[1] B. Kiing et al., PRX 2, 011001 (2012). [2] K. Chida et al., Nat. Comm. 8, 15301 (2017). [3] W. Lu et al., Nature
423, 422 (2003). [4] V. F. Maisi et al., PRL 116, 136803 (2016). [5] T.Fujita et al., PRL 117, 206802 (2016). [6] G.
Granger et al., Nat. Phys. 8, 522 (2012). [7] K. Uchida et al., Nature 455, 778 (2008).
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Fe/Mg/MgO/SiO,/Si & # AL [XIFBEMNEREVEA : Ty R
LA Y—0iiElE b5y THEDIER
Nearly ideal spin injection efficiency in Fe/Mg/MgO/SiO,/Si structure:
suppressing the deadlayer and lowering the trap density
ERAZFIZRMAH ERRIFER HYP - XX - PEHARE
EEE—. PIRTE. —REH. HPHHA

BT A HHEEEZREBIICHO LB R T S 2%, REROEB T A AL LTHEBSR TV,
& D olF MOSFET @ Y — A « R LA B A iR R4 8 1T 18 X i % 7o 4% % 5> Spin MOSFET I3,
RN NERZ RFFT 2 2 L3 AMRE T, Bk RIS EIRF STV 5[1,2], Spin MOSFET % EHL 3 % 7=
DITIX, BREMERT O A E AR L2 E g v ) 2 PEBREE MR L FHEATHMERH D,
TRIEPER L U 3 OIS b RERE AT D & TERIRER A CEANARETH D EHIFFS
TWDNR[B], ZNETHE SN TE AV TEADIRER Ps IZBBEMERT O 3R Pr L0 B/
S, FLEPsHETT WM ER G A TH -T2, KT N — 7 CIIBBRBEMERf RS i OB 7
v KA Y —b | Mg/ >V 2 Fum o R mEREEEIZE B L, Fe/Mg/MgO/SiOy/Si i I8V TIEIX
FARRY 72 A B U TEA (Py/Pr~0.92) % S8 L7-[4,5], [ = Al cap

Figure 1 [Z4 EIfERL L7273 A% =9, @& K—7on =] Vg Mg (1 nm)
o
B U 3 B (Np ~ 5%x10%em™) BICEF#EE LT 2 Fe (3 nm)
. » R Mg (¢,
MgO % tygo (= 0.8 - 1.2 nm)ARIE L, Z %% MgO Kifi% 75 % é g Mﬁé”(‘? ”""lim)
MgO
VAT Tox (=0 - 3 min) B2 L, MgO/Si SFLfiIC SiO B L & _ ‘7" $I0,(T,, min)
= n*-Si sub. R
Too TDOH% Mg Z tye(=0-2nm) . FeZ 3nm, Mg% IlnmzZ& ¥y . I

BL. AT LS, ROTHEEABR UL, Fig | ortE> T d=tmam oo
2y BTy T EWT i L(3T Hanle)lliE[4]% 1TV, Figure 1 Device structure and 3T
2 AR Ps & R - 7= (Fig. 2). Hanle measurement setup.

Fig. 2@)|2F T & 91ty =0 nm THAEAEAFBIT () ol 0MIN ) f,,=1nm

. tMgO =0.8 nm tM = 1.2 nm
X725 72(Ps~ 0)8 by = 1 nm (38U T Pg = 16% 4 1477, ?28_%:_30 T .
72 Fig. 2R T L 212, 7T AE{LAABLIZ L - T P é:gg- ég&/\<’
10 E Ly Tox = 1 min 2380 C P = 38%4 47, —hbo & 1003 - 10} 1, = -30mA 4K
Ps DRRAFMEIL  SRREIER AR AR Em OT v FLA v —& 0 051 15 2 R 2 3

kg ) L RE O RE NS E LR < BIE LTV 5 Mg thickness £, (nm)  Oxidation time T__ (min)
L DPBALIIE & AZTRIEIC & o CTHERR Sz, AMfFgE e Figure 2 Spin injection polarization 7%

o bk 0 g . . timated f 3TH t at 4 K.
B AT RERIL RRAEAER IR/ ) 2 TB T B ALV () . dependence and (0) To, dopendence.
ELEE O R E <HBT 2 LI S LD,

[1] S. Sugahara and M. Tanaka, APL 84, 13 (2004). [2] S. Sugahara and M. Tanaka, ACM Trans. on Strage 2, 197
(2006). [3] A. Fert and H. Jaffres, PRB 64, 184420 (2001). [4] S. Sato, et al., PRB 96, 235204 (2017). [5] R.
Nakane et al., Phys. Rev. Mat. (in press).
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Higgs modesin the iron-based superconductor FeSepsTens
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AE— RIIMHAERAT D Z ERHALNICENTZ[L], &2 THRXITSIVA L—PF—HEREIC L 0 B S
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AFI T AOBAEITH) Z LT v 7 AE— FOBZRA AT, R E L TEYERIME 4 kviem, EF'
LM EW 0.6 THZ Gt F=k /X —25meV) O~/LFH A 7L THz SV 2% -, X EERIC

Ry 7 THz O HEOREFIEEZ R LTV D, RITFTEIORTOIZ4KIZE TS, T/7ﬂﬂ&%%%
L72BRD THz #5281 2 WG LR 00 A7 MVOBELD XA F I 7 ATh D, THZ O AR
T BRET 2 IREABBEICEN TV D, g2 DA

R A T R N L I L
DEBBRFERORS, At v/ 2e—kT ug 2] |

% LIRRCE 5, FICT ROBEEFY v 7= S g oo ®
FR— (28r-1meV RN BEAERN £ 0s 3
TRERRHBRLONSL—FHT, M HOBEE  § 4 g
oy FIHST S EREKESR (>6meV) T § 12 3
BIRBIAEM S L, BN i, TORE 2

DOAAHFAE =R LT~ & TRIRL THD, Zh

(Y REAREAEROBRTH D EBEX HND, t, (ps)

S CIRR R AR O FERIER b B T LT

Ny NBEEEROE v 72T — FOFEMIZON
Tikam 9 Do

X : AR 7 THz SO BREER (L) &2 0MET
D o3 AT "IVDOEADZ A F I 7 A2 (FE)

[1] R. Matsunagat al., Science 345, 1145 (2014).

18



0-10
Nonreciprocal transport in electric field induced 2D superconductors

TRRMAEN MEBEIFER BEWRE', UCSE, HEBFCEMS’, RitX&w'
mIE BB =k B/’ FFLE W' Ak E BRE Y BE &R’

K= 2 W BIZHB W GEFRE STV 5 EiflidatE 2 oIS ERO % X, St COBERCR
A 72 i PR 2 A Lo, ZERICES FRPE DML o BB BB R Th D, £ D X D 7o 22 SRR FRE DAl
ATV Tl — I, AEEaRIFRME 2 SO U 72 B ik C b 2 IR RS (K DSBS S [1,2],
WEOEAIREBRLA Y U HHELTRDA MBS L LCTHEREZHED TWD [3,4], ABFETIEX, 2
[ SRR R ORI 72 FE RS 2 RTTBIEEIR TH D SrTiOs & O MoSs (23 CIEM AR E 2 HIE L .
2 WL ISR OBUGE R VT v 7 A DOIEBCE IRREDO M IZER $LA T2,

B SrTiOs R AE Tk, BIREHRF AR ORIERE D R ONFRE S ENTNENEE L 25
VLB R L2 o O TR 22 FEAE BSOS 2 B L . BB A T OIEM BN E DB R & RO D 7 7 2

Fr—N— JFEOAIT IR T D A B —HIH-

SHEIFRROMREEE R L, £72, 2 Kot -/
MoSe BEEFHTIZ. RLT v 7 ADTF = v b)Y
RICE DI B L FEMITN, AT v 7
D b 2 RV R 7 B -4 B IR AR TIEFH X
ISEDRIHI S NS Z EEH LML, ALVT v
A O A ES) & &7 AEE IR ORE I L o
THEICKITE D Z L ER LT,

ARMFZERE RNT, FEAR PRGN 22 ) et Bk
DN T- BARERIZIB T D e TH 57217 The
<., BIEEREOMAICIBO THERATOL Z L%
REL TN,

+1 _

1 FERRARE B S OB

1]S. Hoshino et al., Phys. Rev. B 98, 054510 (2018).
2] R. Wakatsuki et al., Sci. Adv. 3, €1602390 (2017).
3] T. Ideue et al., Nat. Phys. 13, 578-583 (2017).
]

[
[
[
[4] P. He et al., Phys. Rev. Lett. 120, 266802 (2018).
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Terahertz magneto-optical spectroscopy of FeSe thin film

BEZXRPRNY VEZFER BEHERRE', LEXEHREN LEHFEER HEHRE’
BRtr 45— RSN’
FN EE, WL ET, GF EH’ AN B4 @Bk 26 WH =R EH =

PRBEEARD 1 DT LB L (FeSe) 13X, Ts~0 K IZBWTETFR~YT 1 v 7 BRIF A D IS
R &m0, MOSRBIRER & Bp ) FOBBMERRF NN WZ LR TH Y | SRBEEOM

BaH~D L TEERME CH D, /7 FeSe DRZAEHABIREL T 1K 9K TH DA, £/ FT T.~38
K £ CLE&H L[1]. SITiO; MK EDOHJE FeSe X 100K #8225 T & d[2], £7-. A A F—FLkd
BIEACE - TH TLAKRIBICHIRT 2722 C[3]. #hx e FIECTHREEHEBARES N TS, Z0X9
72 FeSe DBERFEIL, T DOEFHIMEE & EHEIZBMR L T D, FeSe D7 = /)L I HITEFRT v k&R
— VIR b TOENT b I TR AF— DRI NS Xy U TEENNI N ERNED
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’iofﬁﬁﬁﬁﬁ%*ﬁﬁbtmkk%i%ﬂéo:@ii&%%@%kf FeSe 2551 2 HRE R
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% ZCARMFIETIX, FeSe DT 7~/ (THz) HIZ X DMK F a2 To72, #EHI LA L
— P —HEFEIEIZ X o> T LaAlOs JEMR BICHCE L7c, BREIRREIRE T.~3 K, MIEHIIRE T,~80 K 271
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-1

2
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PHETSHZ T, MIZRT THz B Ot =/ ¥F— T 1 O aa}a

N e ole
meV) FEEOR—IVAREEDFEE - B kRdbons, By < |\ | Electron
R LO@EE OFEmEY N E R R BEEDOEAIZ LK -

o
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TAVITILE S TESFEFR—NENENOANERE - TV
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4. FBHEEE 7K, %5 7T IZ381) 5 FeSe
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[1]J. Sun et al., Nat. Commun. 7, 12146 (2016).
[2]J. Ge et al., Nat. Mater. 14, 285 (2015).
[3] B. Lei et al., Phys. Rev. Lett. 116, 6040 (2016).
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PFRIEFIXD—EKICKYES L T- TaSe EEOEHERFHE

Transport properties of TaSe: thin films by molecular beam epitaxy

TRURE PEIZFER B - PHHRE
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[#E2]
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Mid-infrared pump-terahertz probe spectroscopy in FeSe thin film
AEZRARE - YEFFW - BHERARE. P BEXEARMEEREEIR - fiHMARE.
CEERtEY Y — - HERFEIRM
Bl MEA F)EEA EH EHS BE EME Al S BE L85, sl =5,
EF R/
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[1] K. Matsuura et al., Nat. Commun. 8, 1143 (2017).
2] F. Nabeshima et al., JPSJ 87, 073704 (2018). L g HAHEEE OLEREBICE 1 208
[3] G. N. Phan et al., PRB 95, 224507 (2017). VESCAREE L SEHRRE CONAABEE & D22
[4] S. Kouno et al., Sci. Rep. 8, 14731 (2018). 97) DIEEDINFIEIFEE.
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Thermoelectric effects in a doped spin liquid candidate k-(ET)sHg2.89Brs
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[1] H. Oike, et al., Nat. Commun. 8, 756 (2017). [2] H. Oike, Doctoral Thesis (2013). [3] Y. Suzuki, Master Thesis
(2017). [4] H. Oike et al., Phys. Rev. Lett. 114, 067002 (2015).
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Te 7=—JL FeTeiSe. DESBREAEIEABF IR
High-resolution ARPES Study of
Te-annealed 11-type Iron-based Superconductor FeTei..Sex
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NMR study on a variety of electronic states in single-component organic conductors
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Bi:Sr2CaCu20s+ HIEIZH TS BEERD 5 FDHE

Superconducting fluctuation in Bi2Sr2CaCu20s+x thin films revealed by
the intense terahertz pulse-induced Higgs mode
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[1] R. Matsunaga ef al., Science 345, 1145 (2014).
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Synthesis of Single Crystalline SrRuO3 Sheet
°Ke Gu (M1).!, T. Katayamal, S. Yasui?, A. Chikamatsu', M. Itoh?, T. Hasegawa!
IThe Univ. of Tokyo, *Tokyo Institute of Technology
E-mail: guke@chem.s.u-tokyo.ac.jp

Introduction: Oxides show many fascinating functional properties ensuring their promising future in

applications, e.g. flexible electronic devices [1]. However, bulk single crystals and thin films on traditional

substrates are incapable of realizing many types of applications, especially those requiring flexibility.

Besides, direct film fabrication on flexible substrates,

e.g. organic polymers, is difficult due to the

high-temperature growth conditions for oxides. Recently, freestanding perovskites oxide sheets such as
Lag 7Sro3sMnO3 (LSMO) became available by using a water-soluble oxide material, Sr;AL,Os (SAO), as a

sacrificed layer [2]. This leads to a new way of obtaining oxide sheets on flexible substrates [1]. For oxide

electronics applications, preparation of conductive oxide sheets is crucial. However, to date, very limited

research has been done to fabricate perovskite oxide conductive sheets using SAO [3,4]. In this study, we

synthesized SrRuO; (SRO) oxide sheets by using SAO
as a sacrificial layer.

Experimental: SRO/SAO bi-layer films were fabricated
on SrTiO3 (100) (STO) substrates using PLD. After the
fabrication, SRO sheets were obtained on glass
substrates by dissolving SAO layers in deionized water
and lift-off process. Crystal structure and roughness of
the films and sheets were measured by X-ray diffraction

(XRD) and atomic force microscopy, respectively.

Results: Fig. 1 shows the out-of-plane 26-§ XRD
patterns of the SRO/SAO bi-layer film and the SRO

sheet. Unlike the bi-layer film, the SRO sheet showed

only SRO #00 diffraction peaks, confirming that SRO
single crystalline sheet was successfully synthesized.
After the lift-off process, the 200 diffraction peak
shifted toward lower angle. The out-of-plane axis length
of the SRO sheet (0.3928 nm) is larger than that of the
bi-layer film (0.3925 nm) but is similar to that of bulk
one (0.393 nm), suggesting the release of strain from the
substrate. The size of the sheet is about 4 mm? (the inset
of Fig. 1). FWHM of rocking curves of SRO 200
diffraction peak of the sheet (0.542°) is similar to that of
the bi-layer film (0.401°) (Fig. 2), suggesting that
crystallinity does not deteriorate so much through the
lift-off process.<References> [1] L. Shen, et al. Adv.
Mater. 29. 1702411 (2017). [2] D. Lu, ef al. Nat. Mater. 15.
1255 (2016). [3] D. Paskiewicz, et al. Nano Lett. 16. 534
(2016). [4] S. Bakaul, ef al. Nat. Commun. 7. 10547 (2016).
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Fig. 1 6-26 XRD patterns of bi-layer film and

SRO sheet. The inset shows a photograph of
the SRO sheet.
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Fig. 2 Intensity plots of SRO 200 diffraction
along the o direction for bi-layer film and

SRO sheet.
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HHER{LBIR G La, - Sr.Cu0, DI FEICIEFATIARE
Light-induced nonequilibrium state in

the cuprate superconductor Laz—SrxCuQy4
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[1] D. Nicoletti et al., Phys. Rev. B 90, 100503(R) (2014).
[2] S. Zhang et al., Phys. Rev. B 98, 020506 (2018). [3] K. Cremin et al., arXiv:1901.10037 (2019).
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Study on terahertz wave absorption properties of two-dimensional
layered Co-W cyanido-bridged metal assemblies
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BRAT DT ) T — RHEROWINTHS L THEIND, FFRZ1
1% 0.77 THz O IREND T FIEFITAR W RIE e 5 & Fr > T
A, ZiUX ab FElE B Rt A A DIRENIEAF ORI L5 /10
BN, o< DL LIEIRBNFARIZRE2NLTHDLEE LN
5. Flo. 1 OT T~V WA OIRERIFIEIZ DWW T, I~ Y
U AEEFE L THOTHEEZIT 2o 72, O, 1 IXEEHEGE
WMo TT T~ RIURFEDZE L Ly 110 KIZEB W TIRIRAED 11X
0.88 THz I ZFFOZ ENHAL N E o7z (M2 FHFH) , ZDZ
EMD ., EBMBENSE A I O TR OM/ NS, Rb A A (5 |
YO 4 ) E— NEEERBICEEE B2 TWDHEEZLND,

Absorbance

Frequency / THz

X 2.1 300K (Rm) K110 K

BT BT T~ I
AT KL,

[1] S. Ohkoshi, M. Yoshikiyo, A. Namai, K. Nakagawa, K. Chiba, R. Fujiwara, and H. Tokoro, Scientific Reports,
2017, 7, 8088.
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Development of an apparatus for simultaneous measurements of
specific heat and superfluidity in monolayers of helium 4

BERUIAH - MEFER - SIURARE A, ERt2 45— - XEFAEHM 5. B - BFREAREM ©
Fex WA FH B # #FFC 0H AMA MBI FAC

He JRIHMKIRTZ 7 7 7 A4 M HEAKIT layer by layer TS L, 2 RTREENT 5, WE2EBHOH
J5f-J&@ ‘He TIL, ﬁW&f@%m& (ZHEAH(L2)— R B SR EAH (C2) > NI A [EAH(IC2) & FIZE (L3 2 A3
(X a), D C2 FITHE /T HNZ RO N 7 TR R T 5 etk BGIE[ 1] B 1
ﬁéﬂfwéo%ﬂﬁﬁf@<\ufﬁﬁﬁ@@Eﬂ%@%%ﬁ?@ﬁBKuTTCIWEE%ET%
MENSEPBRI SN TN D 2], & LAYIZ C2 HHED D2 WE IC2 M EIREINEZ R T O ThiuX, BitE
é%rﬁww%lw&k&wotﬁwﬁi%% ENEHLTNWDHZ &S, LiL, EiZiIsnd—

BEORY—EHNMRELTHRY, TORIFEFERICL > TRR L0, REIOBER 7 — L ORENE
MR E <, FEBBIZ EDOHEPEIEMWEZ R T ONGERIEH 525 TR,

Fox i, R TIER L7z 2 BB *He iBHIXT L TR UIIRY 1 & WBADRIFFRIEAITH) 2 & T, 2D

BB OF AT~ TV D, Rk, MAIESEDHK T 2 72O FRFIE XN EE & ST, 2

MBLODNFRN T I 2 b—a b 70 2 I R B A2 R < REH T U R E HETH
5 EORmEST, EEEE () v
TORMER o en mr
BRICEEL7., £ LT, AR 14 16 18 20 22 24 (nm?)
~ 2 T T T T -' —_ T
BECER LT, SRl o) s "9 68 nin
5 Y M 175 mm>-| S g3 """ ~r~
b ERARRRERTE 2 | T | S
L \ o] - N
ThdrZ e (¥b), 40mK F i | 16.0 i Qo_zf ;\i ,
cohtEY FRETE  § o &
& | X V-ir—e— “He.L2 (sweep) | P
B2 L2 fHOBIRENGE &5 / ‘He-l2 (168 nm?) | = | ¢ ‘Hel2(step)
- . >' Greywall[3] 0 i
ZoNDEEE T N EE D . - ; - ob = LA

WL (Ko, T (K) 7 (K)

[1] S. Nakamura et al., Phys. Rev. B 94, 180501 (2016).

[2] P.A. Crowell and J.D. Reppy, Phys. Rev. B 53,2701 (1996); Y. Shibayama et al., J. Phys.: Conf. Ser. 150, 032096
(2009); J. Nyéki et al., Nature Physics 13, 455 (2017).

[3] D. S. Greywall, Phys. Rev. B 47, 309 (1993).
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Disorder-induced quantum phenomena in an organic Mott system

TR E T ENEEHRRE
HEXHE? BEKREI®, HiEXEH!
B W) ghl =N ', 20 5h=1 kEaK FE EFH —H'

BRARBEEE 7R Tl BWE M7 —a Y EOBRIZ L > TEFBIEY A MORET 5T v MakAREEN
FHRFTLHZENAMOND, — T, s OELAIVOIEIE T Tl B0 T RICER T 5 /BEBL (T
VE = VRE)NEL D, Ty MEREIRNE T ORI E R < O L 2RI T H D oIk L, T
VHE =Y VRTEITE A OWRENE A EORIR & T MR TH D . ROE B & Lo I ET 5%
TIE, WEOHEHUC L > CIFEPARE HRENFEBT L Z LRI,

AR Ae-(ET)CuN(CN)ICH (X, 5 CROBREENE 2~ 3-8 728 » MEfRIA T, MEICE Y 1Kk
DFy MNEBERZ LERICIEET 5, TF. ZOWEIC X BRERKT 22 & T, BRI Ui
NEEATHHENER SN TEY . X RS L 0 BRIBHEARKE BT 51, BORBEMRR T3
HETDR]E Vo eEFREOELPRES TV D,

AW TIL, AROE v Nk & 2 ORI 5 LN OMNEE R D 72 E ) FESIEGUNE %
ITolz, AR, Ty MESRKEED XBRBAIC IV BEMITIRT L, B2 2 e xR, % S iR
DIEPLOBE TR AT — U v 7 MRS U(H (), = DR /e = RV F—FRFH L 35 2 &2
HinoTz, T XFREEIZ X 5%&%0)%]\(“% v NEBOE TR ENER LI LE2RRT 5,

Fro, BMEICRE LT, #EHNMRBGEIC LV | AR OGRBEMRRT S X FRREIC LD T 2 AT
EURHRE LT A 7T REEICE L, BICHRFRRZ 0728 T, 20RE 7 7 ZAREBITK
Ii(~1.6 K)F TR OB L RIS RWET A EURRREBICELT 5 2 b o7 (E(D)),

UEORERIE, Wb X BBFHC X2 ENOBEAIZ K> TARROER « AV @HEBEORT /1%
RO ENH KT HZ 2R L TWVD,

(b) 0h Miyagawaetal., 50 h (~ 25 MGy) 400 h (~ 200 MGy)
PRL 75, 1174 (1995),
(@) 10—y
s 70h ] j\/\j\/\agm 478K 172K
[ zv=046 ]
47 c=280 n /\N/\ 103K | & 994K| B 237K
2r \ 1 g T\ 181k g 162K 5 314K
& & &
o —o = JJ\ NA_201K | = 202K| = 476K
R & o 35K 3 z ¥ ] ) z
or e 40K ] e . j\:\/‘\ 251K| & / 240K | & 957K
ar e 50K 4 = = AN =
r e 60K T 27.2K \ 27.0K 20.9K
A o 70K | eSS0 /\\
80K 30.2K / \ 30.6 K 301K
01 Ll vl ) J\ K /\
2 4 2 4 2 4
164 K 156 K 104 K
01 1 10 100 1 1 1 | 1 1 1 . i I 1 - 1 i T
TITy 156.6 156.7 156.8 156.9 157.0 157.0 157.1 157.2 157.3 155.9 156.0 156.1 156.2
Frequency (MHz) Frequency (MHz) Frequency (MHz)

4. (a) X #RERE 2 OBEXHIIO & A A7 —1V 7. () THNMR A7 kL,

[1] T. Sasaki, Crystals 2, 374 (2012). [2] T. Furukawa et al., Phys. Rev. Lett. 115, 077001 (2015).
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Terahertz second harmonic generation in a thin film of an s-wave
superconductor NbN under supercurrent injection

AMERE Y2 — - TRFARAM. PEFPRHRY - MEFER - EHEWRE.
CIRHUEEIRBIB(NICT) - R3E ICT AR
hFEF A EHEHRE BREREANS, FHILEC BEXAS
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Wik, WEHR O, SITHBILE LRWEIEIZH G L 5 5D T, FHNRWE CRIKK L7225 3 &l
ﬁﬂm@\ﬁﬁﬁwmﬁﬂ%ﬁfkétyﬁx%~P(&L)@ﬁ@ ZHOWHR TS,

A, Baix, bbb EEHNNBEEARTH D NDN OFRICKEREZEA L, Kisd#rE 265
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ENEDLDHOT, BEROFEICLDFBWEOESEZTHD Z LT, O TEBERRAENTZ 5, Bl
SN2 SHIZOWTCEEMCIRERAMEZRIE LiZ & 2 A, IR E T o8 E DR T SH 13 4LBa1c
B L, HONRT LIS, T =27 MVICHERE—2 L LTl S,

HLERFF A A KT D HETRLT—RT v v L& HK(OIRT, TH OHIBIZ L > TS
TEmb v 7 AE— NE, HERCORUIZEERIED GBI MICIRET € — RIEZ0, SREH S
SH OILIGN KT 5 DIx, N7 ¥ ¥ VOJEZ EHA T AICIREN§ 2 AHE— N T, ERBIRE O
TOIRIFFERREZR Carlson-Goldman E— R(CO)2]72¢E 2 b b, CGlX, TV = AD b2 R
ATRASNTLR, BRTNBEE, £ 8, LHEHEHFZETEDR O OERIZNE T, Mmooy - F
ETIHERCE TR 7o, ATEEZHWD Z & THAOR G A2 KIBIZIST b s EHifr SN D,

FBBT Z I C 1 1 1 T T 7
a i‘%ﬁf ‘:“' (b) 10 FH — =21 A

=1.8 A
=15A

ABITZ A~y

‘F‘ JH

Intensity
=

L 1
BHEBRIFILF 10

11 K 08THz\

| |
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> Ly T RE—F
fiBE—F Frequency (THz)
M) MEDE Y F7 v 7, (b) BIIEATDO NN EREICET T~V L 2 (B R Jﬁra“
25 kViem)Z MR L= L EDOFBRT 7~V P DT —27 F A, FH, SH, TH I1ZEIZFEARR . 5
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[1] R. Matsunaga et al., Science 345, 1145 (2014).
[2] R. V. Carlson and A. M. Goldman, Phys. Rev. Lett. 31, 880 (1973).
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Magneto-optical spectroscopy on Weyl points

for anomalous and topological Hall effects in MnGe

RIS AL BERER AL SiEE Al AL SRKIREC B, TiITEAD A,
JEPHER] AC, HEHARC A€, RRGRERER 4

RHRURT A, ALK AT B, HpfF CEMSC

SH R — VR R IC B W TE L Bk — AR T H B A3, % O FTIHERS 13 RAE o M3
BT E, T, AV PO PRy — Ik o TERAREFR—ARBELFEIT 2 2 L 23
FAICEHA S 2 ic T [1,2], BRA EEZ W CTERBRRE - VIR OER B TOh T3
ZoWRICE T, InE COMMmMEHADO R TIRERICITEFECE A uE DS S 1,

o bESRKRD LN TS,

AW T, 77 ~ VR EHE 21T 5 T LT, BE
— VRO T H N F —fEE RO 2L, Z DR OMIHTFIE
CER{LDIE 2T B L2 HIELZ. 22 Cifko 7z
MnGe 1Z B20 UGB I fHS 1, REARBEFE R —VHRERT
TEDBHONT WS, IHICHRATIE, AFALIAVEFEN
DG ARSEICHR L ZE KRR bR Ak — v zh R
TN, KEAFHZED T 3[3]. MnGe DX FE AT b
APOF—NREEARZ P VERHLZEZ A, 1.2 meV &
WO IEF IR D AL F -SRI E 2 B L 72, 25T,
Z OLEHED b BE R — AR L P Rr YAk — AR
DENZENICHIET 2 2 DOLBREEZFET 2 LATE
7o, RO BER 1T C v & 0 B REE & — VR RIFE D5t
HEBEREL- w5,

B 1+t—NGEEXZ LD

BRI

[1] T. Jungwirth, Qian Niu, and A. H. MacDonald, Phys. Rev. Lett. 88, 207208 (2002). [2] S. Onoda and
N. Nagaosa, J. Phys. Soc. Jpn. 71, 19-22 (2002). [3] M. Lee, W. Kang, Y. Onose, Y. Tokura, and N. P.

Ong, Phys. Rev. Lett. 102, 186601 (2009).
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Two-dimensional superconductivity on SIC phase of

Pb/Ge(111) studied by in situ transport measurement

H. Huang!, H. Toyama!, T. Nakamura', L. V. Bondarenko?, A.Y. Tupchaya?, D.V. Gruznev?,
R. Akiyamal, A. Takayamal, A.V. Zotov>3, A.A. Saranin®>3 and S. Hasegawa!
1 Department of Physics, The University of Tokyo, Tokyo, Japan
2 Institute of Automation and Control Processes, 5 Radio St., 690041, Vladivostok, Russia
3 School of Natural Science, Far Eastern Federal University, 8 Sukhanova St., 690950
Vladivostok, Russia
Two-dimensional metal-on-semiconductor systems are an attractive topic in recent years, because
of innumerable theories and attractive experiment results of possible novel physics. It has been
shown that there exists two-dimensional superconductivity which adjoins the Pb islands on four-
third monolayer Pb on Ge(111) [Ge(111)-BV3xV3-Pb

(@) : . : :
phase]. The superconductivity originates from the prox- |5 300/
imity effect caused by the Cooper pairs from Pb islands 73/ S
. . 5
[1]. On the other hand, on the striped incommensurate |§ 290T B 1
9 [Fe-079K]
(SIC) phase of Pb/Ge(111) with more Pb coverage, the |& .| o
transport properties remains unexplored because of the § @ : ES:L:L
(7] 6.5 ML

difficulties in making the SIC structure on Ge(111). 0 L 1 L ;
0 2 4 6 8 10

Here, we performed in situ electrical transport measure- Temperature (K)

ments on the Ge(111)-SIC-Pb phase at ultralow temper-

(b) 320F T T T &
ature to observe superconductivity and investigate the |T 300
. <] I
mechanism of transport properties. 8 80!
5
260
Fig. 1 (a) shows the temperature dependence of sheet |8 za0-
resistance for different thicknesses of Pb. We obtain the |8 220+
. . . . o
drop of resistance like superconductivity behavior 2004
around 1 K in all samples. The curves can be fitted well Temperature(K)

by the two-dimensional superconductor formula includ- . )

Figure 1: (a) Temperature depend-
ing Aslamazov-Larkin theory (the black curves). We can
see that although the thickness of the sample is different,

the critical temperatures (7;) obtained by the fitting are

ence of sheet resistance for different
thickness of Pb. (b) Temperature de-
pendence of sheet resistance with dif-
almost the same (~0.79 K) for all. This may be because ferent out-of-plane magnetic fields.
the thicker samples only contain higher/larger Pb islands

with the wetting layer unchanged when the Pb thickness increases. Fig. 1 (b) shows the temperature
dependence of sheet resistance (Pb coverage = 2.9 ML) under different out-of-plane magnetic fields.
With the increase of the magnetic field, the 7. gradually decreases and finally the systems show a
superconductor-insulator transition, a characteristic of the 2D superconductivity [2]. In this presen-
tation, we will report the details about our measurements and the dependence of 7, on the magnetic

fields. We will also give a possible mechanism for the origin of this superconductivity behavior.

[1] H. Kim et al., Supercond. Sci. Technol. 29, 084006 (2016).
[2] M. Yamada et al., Phys. Rev. Lett. 110, 237001 (2013).
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Quantized surface transport controlled in Dirac semimetal thin films

TZRURE VEIFRER JIIHHRE L
RREKF YHEUIRA 2, BLPAHRR AIRMERERRE 23
BERER— L, {THIERE |, hFAEN L, FREHR 2, UEMA 2, M. Kriener?, Z€E& 2,
O HZER 3, UKL 2, )RR 12

Xr v VAR IR YNV THD hARa LT
€4 T v 7RI, FEROFREICST B 3 RoTHY7R
N RRZER (T AV BRIV 7 KRR & Z ISR
L7eRERIEIZ L o TR T b b (1], Fric, 71
T =7 LRI D REIRREIL X & R D U A LRI
%ﬁﬁi“ﬁﬁiﬁf%b&w7;w:ﬁ%m%%ofw
D RTIEROWE LITRES R | ZOWmEBRLITIEH
NEFES>TND, AT, T4 7 v 7 LERONREY
BHTh5H CdaAs2 IZDOW T, minEZ X %2 v /Lo
ER L LB - ERDRIC K D% v U TIREOHIEH AT
9 Z & TR 100 nm @ 3 ROTHIFEHZ U THHEIREE
(CHRT 2B FAR—ARRPBEND Z L 2RI A L
72

112 Zn {@#Z L72KF v U TIRE (R ~ 1X1017
cm3) « FBEIE (W ~ 4X104 cm2/Vs) « JEE 100 nm D
CdsAse HIEIZIB VT, MG OHINAE 2 2L S Eicds
DORERIGT & A— URBLOE(b 2~ T, ¥ B %Eamu I
FENZHI L7235 = 091281 5 MR 72 & 7 IRE A
AT XNV REBIE 3 oty e 7 =L X ik & FF
LN GG, WEBSRS OHEME & B2 2 RoDET
IBRENECTHNDZ ERDND, S5, T Tkt
(EE) « % v U 7 REGERDIR) - N F hARr Y —(EZn
EH)ZHIE L, 2 DI DI TN D 2
ECBRSNTE B TLRENT 7 v 7 B RORE IR
el L7 IRREDW D L R 7 B AR — VIRRET
bHZ WM LT,

[1] N. P. Armitage et al., Rev Mod. Phys. 90, 015001 (2018).
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Electrical resistivity measurements for dislocations in micrometer-sized
Bi-Sb topological insulators

I2RMEFTTY ZILITE2ERF) - ERAHRE
BRHE, EARELR. SIE—

SO M AR e Y AERIRIE, WEIEHERRIA TH DA, REITBW OISR E8E 2 R~ 2 =—7
WETHDH, ZORBMORERRET [ AR U—] EMHEN 250G I L > THR#ES N TR Y,
mWF v U 7B EALFO, B A UNEE) A AICS U CEE SN TWD 722 EDIS AR HE %
BALTND, BHOZWITRERICIX, B E FHEN D —RITTOE T RIEDAEAINTWER, "R Y
T IVAEGARKS S O Z ORE - KB 03 5 S h Ao T RE, ZAUTIho T, R &Ll o 7Rk A Sk
RENEINLD Z &, A THISN TWA[L], AR PR OERRE CTlise 2% sl GE
5% 180 A X HHUEL) MEEIE STV D, REICHNDREIL R cOBEERETH L7290
ZZHERWNDF v Y 71X 180 ETHRWAECHELSNWSED, Tk ik LT, B> TBND & é
NOREIT KT TH LD, v U T REERELZZT 2 2 L0 WM&V A Y —& LTE
L2EEHILDOEEZOLND, TOXHIRMWEEFHL T, BVEEBIEGED KIE/R S E 1 & ~D s AR
STV 5[2].,

AMFFETIX, EBEO MR r VR EPIC, bR O VIR S — RO BEREE DT A
SUEEmTTEMNEAIND Z &, BIOEAINIZEMIZH > T IRIGRERENER SIS Z &
DIFFEE HIE LT 5D, %#%ﬁt#ﬁﬁﬁ%ﬂém%é%ﬁnyww%@Wka\EXvXYV
FEABIRL, ER U7 E T A i 2 & ;of%ﬁ%%ﬂbkoﬁﬂémt%ﬁﬁ%#
ot B REOVARY N LLWE%Eﬁﬁﬁam%%mfﬁmto%@F% EWHM AT RS HZ LT,
#%ﬁt?%uﬁﬁafg%kéné & D3RR <72 3]

(RN DRE 2 BHEBLIT 5 7201213, SO E X LD 2RO/ SWEREHT I W THIE
EITHOMENRH D, EEE‘I‘*HEI@“\%‘F}%@J:@/&%TP IMfi % EPMA T, ShiRENE—IZ/> T 5, 2
DT RO RN ABRICBIER SN DD FIBIZ L > T A 7 0 A— kA ZOREZEI 0 H LT, 8
@mbtﬁﬂ’H&EMmfmmﬁbkommﬁ I, PUIMEE LT AZEAL, A1 A E—L%
S92 Z & T T2 DT A Sl LT Pt ZHEFE S5 &) FETED )72,

uL@$@?¢§Ltﬁﬂ_kmf\@%%&_i023WK@mf i C R SURBTE 21T > 7,
ENIHKIR® > % —D PPMS % U -,

[1] Y. Ran et al., Nat. Phys. 5 (2009) 298.
[2] O. A. Tretiakov et al., Appl. Phys. Lett. 97 (2010) 073108 .
[3] H. Hamasaki et al., Appl. Phys. Lett. 110, 092105 (2017)
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7% Josephson ESIZH T 537 Josephson R
The a.c. Josephson effect of gate tunable Josephson junction on a
topological insulator (BiixSbx)2Tes film

A R TR ERMEZRATIESE, BIST I & H3F, CEAF. Penn State Univ.P,
REFH A, BEH® A, Russell S. Deacon®, EHEEA A, EBEEMN A, Yi-Fan ZhaoV,
Ling ZhangP, Cui-Zu Chang®, AiE3EG €. BRFE A C

Kitaev |2 KX 2 BUREARPIZIT D~ I T TR FEBLATRRE DR ELARE, ~ 2 T TR OPRRE DA
AT TS, ~3 7 FRAFICIFFETHEHEOMB ORI, MR U —MICRE SN & iR
~OISAPERFEND Z b, ZTORBUTIIRE REFENEE > TV D, FxTBEERE PR Y
N NAERE OSR]I T TSNS ~a F TR FICER L, Z2O~3 7 FhiFOFEBIZIE, 71T
ANF—ZHH L, REREBOHIMBEICTFET 2REBEEL L E 2D,

Fe 4 1% Josephson #25 & F AR 1 U1 AERKIR(BLASby)2Tes RIZIERL | W{RERFIL O AL v F 78
VN7 — NEEIZL > THIEIREETH 5 Z & 2kl L=, Z D& — MEEIFTHEZR Josephson 2G5 128U T,
Majorana Fermion O JE{ % 2 it Josephson %55 (Shapiro step, Josephson it THE x5 Z & = HIE L 7=,

Shapiro step 131581 % Josephson #2 & IZFIAN L 72 Signal [a.u.]
B> LV ISR T, BENEE OBAITIE hf2e 15 :
DFEFH B LT HBISR TH D, Majorana Fermion 10
DPFAET D AT Z O 'L R E Tlrde < 8
BEICEFLT 2720, GEEHORAT v TRHEK
95, - T, Shapiro step D#LHIIZ LY Majorana

Voltage [uV]
o W

-5
Fermion DAL HETE 5, £72. O 1 DO 0
Josephson ZhHTd 5 Josephson WS IHEAIZEL %
15,

FUIN L 72BRiCm AR s it Sh 2 B T, @i 0%

Gate voltage [V]

ALz oEEEAEEINEE v & (f = 25) 0Bk
(4 1) Josephson s @ 47— MMk A{FEME, ¥ — NE

23% %, Majorana Fermion 23 HBL L7235 B ITIZZ DB - 1 & JEH O FERH (f)) TO Josephson 5
BILANIHTA 2 728D 2T &2 Th Majorana Fermion  gios /g 1o s %,
DHEZHETE D,

AE 2 2DFT A A TRIE LIz 5 & LT Shapiro step D #7403 B IXTH K L 72 5o 72, £ 7= Josephson
JEESIE T Josephson HS 13 & O JEH B f; TOMS OH T HNTZ(X 1), T 5 Difii £id Majorana
Fermion O HBLUZEER TH DH, HAITZ DK E L THERDOREREFELREEZ TVD,

ARBFFEIL, 3 WD MR r IR EE VT, 72 VI =X —0 S — NEEHE O TY 3k
7Y A BRI LI TOERRTHY . ~3 7 TR FIRRICBT 2 EERMAZ 52 TW5,

[1] A. Y. Kitaev, Physics-Uspekhi, 44, 131 (2001). [2] L. Fu &C. L. Kane, PRL, 100, 096407(2008).
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MnTe/(Bi1xSby) Tes DYERL & Z D FFAth

HOKHE, Institute of Automation and Control Processes FEB RAS A,
School of Natural Sciences, Far Eastern Federal University B
E PR, B TOK, LA Kibirev B, AL V. Matetskiy™ B, [l F§+,
A. V.Zotov~B, A.A Saranin B E®&)I EF]
Fabrication and Evaluation of Magnetic Topological Insulator Heterostructure
MnTe/(BixShx)2Tes
Dept. of Phys., Univ. of Tokyo, # Institute of Automation and Control Processes FEB
RAS, BSchool of Natural Sciences, Far Eastern Federal University
T. Takashiro, R. Akiyama, I. A. Kibirev* B, A, V. Matetskiy” B, H. Toyama,
A. V. Zotov~ B A. A Saranin ~ B and S. Hasegawa
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THREREETL ﬁlQAHE%iéﬁfﬁﬂ X 1. E-k dispersion images by ARPES of (a) (Bio.11Sho.s9)2Tezand
TRV, 2D O R~ DR (b) MnTe/(Bio.11Sho.ss)2Tes at 77 K. The inset of (b) shows
L LT, Texd S —T IR momentum-distribution curves (MDCs) taken at blue dashed

square region.
B AR kI & 0 SR EMN LR
Zo g Ao TR SIS i ARG il O SREEVE T 125 (MnBi2Sed/BizSes) D VEHL 4 # ity L7-[1],
Lol ZORTIHEMS AV (RBH 2805 2 E N CTh o7, £ 2 THLIT4M],
TIE U CEANLIE DO FHEE DS AT GE72 (BirxShy) Tes (BST)[2] 2B H L, WUIREFDTF =2 —=2 7%
H¥g L7-, ARPESO#ERNE, BST LiCMnTeZ 8@ 2% & —/L R—712 & Y EpMliEE
TNZ012eVIEE YT NT 5 2 L gmolz, I T, 60U DEAMREHIC 7 <
N7-BST(x=0.89)Z{ERI L, =D LiZMnTeZfEE X7 L Z A, BEMICERZ DPITHIC
F o= 7 TE(1(a),(b). QAHERBLIIIZA %/ itkl & 15372,
[1] T. Hirahara et al., Nano Lett. 17, 3493 (2017).
[2] J. Zhang et al., Nat. Commun. 2, 574 (2011).
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R EE EuAs BIEOB S HMX

Magneto transport properties of
new magnetic semiconductor EuAs films

IRRTRE PEIFER JIIFHREE"

TRERUIRE MEIFER?

JST = =A% 3, EHF CEMS4, AW S
Bk R, TH ERE '3, ZFE BN, M Kriener4, ER G 45, =< E& S,
M.S.Bahramy?, R [R— ', HO FEZBR4 &K 545 I H= 14

AT ) =7 2 A FRXIIMEEE T & J/AfEA B OMAERIC
V2 REFIREBOMART 2R~ d, S OICIFEIEL, FARedh
B OB E L THIERZIR L2 Y, < OBLR BIFENT
PILTWD, —FHT, MUIZRT LT, BuAs I/ HHE / =7 %
4b@¢f%Nmﬁwti&<ﬁﬁm®%k%&é%£&% ICh
%o Eu-As It RICBW T DR R DB BEL K FIET D 2 L b,
TAVE CHIFEROERGIT /2 <, ZOEHEECHLIMHEEIZONT
I BT > TV e - 72[1,2],

AAFIETIE, DR F o —{EE2 WS Z LT, Al03(0001)
%ﬁh:c%ﬁﬁ’Mﬁbkﬁ#%EW&%ﬁ@@@’%%bko

. EEFEENE USRS LA DbEEE = LXK
tﬂE@F% m®ﬁﬁi2ﬁf%é_&#%%#&ﬁoto

B 2 (2R T & 9IS, AWE OBBURITA-EIRR 2R BRI & Fr
B b, 20 K AL EAKIR CHRORBEMEEER L & 2 bl d 7 s
Lz, EHIZEWWORSERRERE—A Y MIHRL T, 104
REOERZRADHSEIZ T Z ERH LN, RKFEKRT
XZNHDORERIZONTE DD,

[1] S. Ono et al. J. Less-Common Met. 25, 287-294 (1971)
[2] A. landelli et al. J. Less-Common Met. 30, 211-216 (1973)
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FOoFRATRAAAL L SrPb0 ITHIFTER=ERTT 1T VI EFD

BEX#E R BT

Giant orbital diamagnetism of three-dimensional Dirac electrons in

antiperovskite Sr3:PbO

HAEA, NIMS-MANA®, T v H R - TS UOBEM®
RERERL, AL)EARERA, HEERES FEWLUBFES AW Rost® J. Nuss® C. Mohlef,

IMBIEESB, EARZESRM

7 F T AN A+ A3EO0(A=Ca,Sr,Ba;E=Sn,Pb)iL 3 IR TT «
Ty I BEFUNDT 2 VI E AR RN E NS REFRICE D T
PEATWD] o LARTE W ez lE SrPbO DOREERH AR E[2]X°
NMR JIE &7, BRI A RO U 72 3R DO B e A
B R REANER /T O R & 28U L. SrsPbO 23 =K
T ATV IVEFRTOHLI EEYMDTH LN LT,

T 4Ty B FRIINY Ry v THTHWRAELZ D & Vo
T B IR T v MRAFME 2 R 9T B 2R BIIE SO [3] 72
EDORER LB > - MR OBE L 12 D, Z OBIE R BET
HLME Bl TSN TELN, ZRETOERTIIEN SN

T SR DOARR R ETIIA S e SN TE LT, o7 4 T v

JEFRIZBWTHERR g KFIZE DAV U BAEERZIZI L O

P LMD E SIS ko THEREROMIRHO ¢ 010

27,

Z DT, & 1% SrPbO 12V T NMR(K 1) v 7 B

&
<

ROWE, HimatHE & OB ZITo7e, UT1 DX v ) THEE
RAFMIF N REE E X< —B L, A7 b3 E NMR
A b7 R KX 2 A TF)TIEBI & RIBEARF ¥ U 7 5 B RAEME
EBBAILZ, &b, UTEFA Ry 7 PKEHONTAE Y
WAL RDOFGEHET D LICLVX2), T T v I ET
DOEGERALR O G2 08T 2 Z LI TP L7z, R
TIRREARAMERF v U 778 AR AR 72 & ORI SO D FEHE
ETHEm T D TETHD,

[1] T. Kariyado and M. Ogata, J. Phys. Soc. Jpn. 80, 083704 (2011)

[2] S. Suetsugu et. al., Phys. Rev. B 98, 115203 (2018)
[3] H. Fukuyama and R. Kubo, J. Phys. Soc. Jpn. 28, 570-581 (1970)
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Real-space observation of electron glass crystallization

IHFRWRE MEIFEN EFHPARE' RANHARE’
R FH, RHF RAL FN Rkt BN ELE? BN b, BEFA —7'

A, AEEICB O TEFPRGEREREZ R TH 7 AT 2 BN R S -[1,2], #E &Kot
R AHERO-(BEDT-TTF),RbZN(SCN), (B4 F6-RbZn) FOEF X, mIRTITH BICEE TX 508 (B
R) Rt 5 & (<1 Kimin) 200 K AT CEBIEICELS 95 (B OISk L, A7 5 & (55 Kimin) |
HREIRE DL T CHORMROME 2 RFF LT F £, ﬁm > TEOEENRIE L (BHmmEE) . N
THET D (BEFHT7RA), SHICHETHETE, EXESHEE S NMR JEIZXLY, EFT T X - @m
ﬂ%%ﬁ%%#wmkﬁﬁﬁé*eﬁﬁaﬁkﬁoko*%%_\mmﬁ T, AEAREZ ORI
D, OE OGN E L 2 ERMICRET 52720, AH—ICkmbs iz s2olcxt L, KR TIE, £
B OWRER DAL T 23, 8% OIFEE DO REDFELD 272 B —IThEf b Ty (BEAERR - R
WA, L L, B2 AT 5EFICEOTH Z O TR bET 20003, EEH LT - Ty,

AL TIL, B OBAM - R OB 2GHLE S 5720, B O boRZEM - EREHEH
EATo7-, FEBRTIX, 0-RbZn % 30 K/min TRW L=, FfRBEOK R « KR TT <~ AT MLk
HELE, BHISHTEEART MUV, FEEETT ADAT MLvoEREDEE L REERTES (K
IE) Z LD AT MR OREROERSC R~ v B U5 2 L TRESBEIR O ZE M A & Eifgl L7z,
ZORER, miE (195K) T, MEFER O CAER LRSS RN~ & aliR LT < B2 B &
ﬂk(ﬂft%*fﬁ\ﬁﬁ(ESw‘Fm\/%%(~ﬁmm)i@%ﬁmméw#4f@%%%ﬁ%ﬁ
AR L CRIED—RRICRE LT 2 IREA B S e (AT, 2RO ORRICEY BFIEAER - %
R TR LT A Z E RO M E o7z, B AT EORERNGE %@#aaﬂﬁ’i’%?ﬁ?ﬁ‘éo
_ ¢ T=195K(150 B/ IAIE)

i Rl SUSTE ﬁ_l L 450070 1%
n - 0.8 ;@;%;u ETHS
0.7 [ .
| 90=0.8 £ 3 | 0.6
[ i 05 20Lun

3 =05
= o 0.4

e & 0 T=155K (60 F/1815)

EZHSR 02 B |_1£ 25000 i
W=y 0 1 %‘.?ﬁ%
h L g j‘J 7;{ 20 um
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Raman Shift (em™)
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X (%) RBth DT~ A7 Fv (6.5 pm WUJ7) ORIEZRFHEZA L, ki, BFOfdEe 7
ADZWR T 4 T 47, (F) 60DEZLERM~ v 7 L2ORRMFER, &k (B, K] (F),

[1] F.Kagawa, et al, Nat. Phys. 9, 2642 (2013). [2] T.Sato, et al, Phys. Rev. B 89, 121102(R) (2014). [3] T.Sato, et
al, Science 357, 1378-1381 (2017). [4] S.Sasaki, et al, Science 357, 1381-1385(2017).
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Physical electronic observations of tantalum nitride as a material for
water photosplitting catalyst

ITZ%R LRV RTLIFER - ZRH
IWEXRER - FILIESE - ER—EK

Fea T K= T —ZFIH U CTKESRRBEANC 0 L CKFEN A - BBV A Z2RE L, ko
BAMRIR T R L —EH A B LI 21T > T b, T OFULFREIT, KL Z I L CThbid
WRE & 720 | A LR OEF & EFLIC KLY EEKS T2 EBRRT 5 | S E OBFIZH 5,
SR T EERTHY . Fr UV EKPOTa ok FICE L TKES T, BESTEAERT
% B CIEfiT A Z LI L W, KB RAX — & @R CRBT RV — BB 5 Z 3w
REL 72D, Bl Z1F SITiOs ¥y RIZBhfifl: RnCrOy Z #lAx d ot T, KBS F /L ¥ —Z MR 0.6% D KD
WK BRI AEZEE N EN TV D[], SITiOs T EFUNE ZZ 60%LL LE TR b, Ve S -WE L 7
STWBN, AT KB 3% LR WESNIZORIEMETH Y | KL LTI ZORICIEESH &5
EFFIR, F T TR ORE G & 5D 5 WA WIS 2 ME OB A E EN D, BEFEO KB E
WHE Si X° GaAs [ZJFBINICEMRTH 505, KB 7 — /L TR 2 BRI S HE R-Om R OO T
THHALCr—aX M2 EIETZERREETHY . Z ZITHHEFEROBEEREORMAEEN S,

Fex DI N—TTOFWERREIZZIE DI > TWDHN, ZOHTHEREH A AN 72 AR E
IWWE Tl D —HOEBERBRENMPELTHD, TOHT TaNs (BbH o # L) (TEEEREN T
R L[2-5]. KERULFHI KSR PR ANCEBIAEV AT Z L2 R0 . T U MoKEER e
FIEAEBNA TONEREED 8mAecm? (BUK, KT 1L —ZH5HR 10%IT0ITHY) TR LI
TETW5, TasNs IO ZERERESE, F— 3 hORHW & AR 2 /SO 5 2 L1358 % 0
BARE FNE BAFE LA, ZD7OIZidF v UV Ytk a2 20 scb & LTMmD Z ENRMETH D, 10
BEFERL 7 1 RSS2 RIS HIE T & 2B TlidZaunad, (ERC X 730 o BIRPTIR EE 2 b, A — L3R,
IV RS 2 E A REHERNE 2 BR L CHIEICH -7 & 2 ATH Y . Z & 12 PPMS (Physical Property
Measurement System) Z Fi\ 7= JfE85 7 — /L 3D SO IR AR HTAE O HIERE R O . BUBEBIRE O 5 843 5
Z DB > TV A[6],

[1] Y. Goto et al., Joule 2 (2018) 509.

[2] M. Zhong et al., Angew. Chem. Int. Ed. 56 (2017) 4739.
[3] Y. Asakura et al., Sustainable Energy & Fuels 2 (2018) 73.
[4] E. Nurlaela et al., J. Mater. Chem. A 6 (2018) 15265.

[5] T. Higashi et al., Angew. Chem. Int. Ed. (2019) in press.
[6] T. Yamada et al., ChemEngineering, 2 (2018) 36.
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Magnetic properties of cyanido-bridged metal assemblies
with various structures

HERARAFMEZER KB RE

S FRENEIRIT, SR A A RRNLF e & DM E F A G D
HHZLICLY, SHafEil JOMREZ AT D BAMEIR & gL
THIENHRRTH D, SHETIL, > 7 /LA EER
REMZEXRISR E LT, ZHE TIZERK, 80k, Bk, 3 &koohd
Btk & W o 7o bk & 2R ORGSR 2 ARk L. Sk, FERIE
HFHE, T a b ARE R EOREM A A LTS, AR
TiE, BRI JOGIR, k. 3ot B> T AUETL4
IREFREIROEE, MEFFER L OMREMEIC W CliiE 3 5,

T HTTOEGE S VT BRI A B SRR IR FeoxCox[W(CN)sle Tl

EBEWEICIS LT, EABEMEIEE I X ORISR
R ZEBHLNI o, MR A A 2B A LT
REEA{[Dy(3-OHpy)2(H20) 4l [Co(CN)6lHZ W Tl BRI
BLOBWEREMBIRZ R Z LA L, o, @iREE AR
(H502)[Co(4-bromopyridine) st W(CN)sHl Tid, JEHREHZ L v &
WIRBENHEERE S HE S, TRESMHEIRICZELT 5 2 & 2 b IT
LTW5, &b, 3 %kl B IREEA{Co[W(CN)sl4Clz 29H20}
TiE, B 14nm OF / Fx o2V ERT LBEMEATH D
ZEDBHLMNE RS TS, ZDF ) T R IVBRRBEIE R,
RIEEBRBIICIG U C, T/ F v VRN U E sk ke 2
RoloEFEFEML, ZAUMTEL THRKFHEDETHZ &n
Do 72,

[1] S. Ohkoshi, S. Takano, K. Imoto, M. Yoshikiyo, A. Namai, and H.
Tokoro, Nature Photonics, 8, 65 (2014).

[2] S. Chorazy, J. Stanek, W. Nogas, A. Majcher, M. Rams, M. Koziet,
E. Juszynska-Gatgzka, K. Nakabayashi, S. Ohkoshi, B. Sieklucka and
R. Podgajny, J. Am. Chem. Soc., 138, 1635 (2016).

[3] K. Nakabayashi, S. Chorazy, M. Komine, Y. Miyamoto, D.
Takahashi, B. Sieklucka, and S. Ohkoshi Cryst. Growth Des., 17,
4511 (2017).
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EFE NMR )L DB R

Development of an NMR cell with low heat dissipation for investigation
of the novel spin liquid state in two-dimensional helium-3 films

BEtU 4" BRRHANPEEER®
$RR MRS MM RRHRS #N E \El B

ANV LFEFIET T 7 7 A MRl BIC—ETOWE L, BENREREFEEEZER T 5, BAE S
=1/2 2 3He OEKRTIE, 2 K721 T 6 RIRE E TOSURH L K& S BMEICH ST 50T, &
PRI DOMAIC L > THAEHOEANED D IROVER 7 7 A ML—2a VNV EEND, D78,
75774 E2JEED 2 WICEE He 1T 8T A E U IRIKOBERYWE & L TIRREISNTEX2(1], 28
HD T L a— b L7eZ T 7 74 b E3He IR FREE SR L L O ICA B R Z RIS, LD KR
TR EAEH (10 mK A —%—) ZFFo7®, MXIEEREBLZED ICTE LR Th D, ®mEITH
N2 Z DOFZOFEM AR B EIE TlX, mHBE4.74 nm™2 THRE R VDR FEREME(C oo T3 ZHio8r
TeIR A RIRHE (C3AH) FA ENT[2], F/o. ERLHENIAT O RIE3 4D T2~ 6 C3
Xy o TR LW BRAAEHROIBERTFEZFOLEZOND[2., T HITBIRFERE O/ B
MWE < BBEWIFHLWAA TORET ALK TH L [HetEZ R LTV D,

C3 FHDOBRIEIRAE DI IE, A B - A B ik
TR (1) 720 S BB ROERNEE L /05, B A
EURERRD | BIMEEM D SHe EAE 2D H DD
NMR HIZEENTE L Z &0, ZORDOFKATHDL, TiE
KRR D BEZ T SH VA Y = a—{ETHIE
T AN, BIKETIE of 2L R L AL RIS OMED
RENEA2MEE 72D, 22T, 100 pK DIRETS
AV T a—ET L REN TE H{EHEEO NMR ok
YA EBTICEIR LIZ(K 1), s&%EE T, ImEREAE
Mz 57 ORER R ZK 1 MHz SIR<EREL, 77 RoBY v
77 A MR & M EEE DR OIRDOENY > 7 DFIR 1 NMR & OWiEHE(5] & sE 5
Lt Lz, £72, REOBEMFM 28 357
WIZE D HENT T 7 74 MEERA27 pmt) &4 D 72 E O TR % L7,

—stycast&lm

Y ILABER

[1] K. Ishida ef al., Phys. Rev. Lett. 79, 3451 (1997). [4] H. Ikegami ef al., Phys. Rev. Lett. 85, 5146 (2000).
[2] BleFAERE, HOURE A HERSC (2018). [51/MIs 2, FRURST: E15R3T (2018).

[3] R. Masutomi et al., Phys. Rev. Lett. 92, 025301

(2004).
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Crystal structure analysis of the master transcription factor
in brassinosteroid signaling

R RPLEGHFPHRE CHRLEGREPER BENHFHRE
K& i BF. B . R EE. PH BH. T8 &£
2R BB, hF #F. BzA &

77v ) AT uA K (BR) IFHEWIEEIIAFET 2D HRLE S THY | IR N THESE R LY
DanB R, TSR - R - 0 bOHE, SAFIRE, BERATIE & . M O B IRFGBES
N U RIMER] B EOBRBISEHEIC DB LS 2IGIC O 2 AMEEEZ AT 5, Lol BRIZIEFICH
72 b5 TH Y | RESHY A A~ ZAEPEZIIAIH S TRV 20, BR OASRIZET 20F5813K
DB BNI /25T DA, BR OIFHRARFRIIEET 2RI LI SN TEW e o Tz, K
5 ClE BR O BISEIC LR R R ER 1 (777 A DNA ICREICHES L, BEFISEL TSk
T HE T EO—#) TH5BILIBZRI # " VEIZEHR LT, 2L T, Z®BILI/BZR1 77/ Ak
DFERY DNA Z FrRAVICFE, L2472 BR BIn FInE 25| S 2 J 720 DA &2 i+ L~V TR %
ZEEEHME LT,

RGO =R oeiEE 2 F AT 5 X BRS an s
WEEr 2 AW T, BEEYETEEICREIND
BIL1/BZR1 $5 5K 7 A3 EEH) DNA % #8325 LA
DFFIA 2RI 7=, fEsbic BN TIT, R eieE s 7
LTV —RAFEARF X7 E (MBP) &
BILI/BZR1 |[ZFE S X AT X XV EEFIAL
7o MBP & BILI/BZR1 Z# <V v 1—DR S, BX
OMER) DNA DR & - Ik - RS 2 e+ 25 2 &
T, EORO X MR T — & & 5 2 2 fEdh OERIZ Bk
ZhL7=, Z @ BILI/BZRI1-DNA &K D LIRS % 5
HNZFRMT % Z L2 X . BILI/BZR1 @ DNA Hif&Hd
YIS 2 R L~V LT 2 RN TE T, 1. BIL1/BZR1 723#%f) DNA 37 %
ABFFETHH 5 222 L7z BILI/BZR1 $55:[K -0 DNA & B RO MG
ARFFERMED Sy A T = AT, BRIGEBIE T OS2 AL HTHHMAZO LD THD L2, k2
AEPRBERE A il 95 BR IHFMRIZEOHMRICKE S BT 2 M EZ 2 BN D,

2°Z ik Nosaki, S., Miyakawa, T., Xu, Y., Nakamura, A., Hirabayashi, K., Asami, T., Nakano, T. & Tanokura, M.
(2018). Structural basis for brassinosteroid response by BIL1/BZR1. Nature Plants 4, 771-776.
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NMR analyses of the phosphorylation of B.-adrenoceptor using
segmental isotopic labeling

REKFXRFPHR RFRURE £apBLFEE
OoBfE EXH. EB K. FE #. 9F K&H. PEH BX. K RE.
tH 2R, &% FX. BEA —X

[ B/ fFEHIRIC K 0 IEME L L7z G &# vy BRI 84K (GPCR) 1%, GPCR ¥} —% (GRK) |
DZDC RN VERL S, TLVAFUEN LIV 7TV EHET 5, AR5, )/&Mémtm
T RLUF U U RIRPAR) ORERE % K NMR B2 X 0 fi#frd % Z & T, GPCR C Kud U LT
VAT OfEGEHET WSS 22 2B E LT,

[ 777%]Protein trans-splicing (PTS) ZFIIfH L C. C RIEGREIR D 53 %2 TE RN AR R S AL72 B.AR ZFfHL L |
ZUMEBNSRIRIFHIC ) VL SN DD E D VERIET B AL VFE L, FEY R bIRRE - U
VERALIRAE T H-5N AHRI A X R AVHIIE, AZERIRISEBR ATV, GRK2 I2L 0 U b s bk, Y
VERAGICPE D MEZE L, U CERITHE O S FINOFE EAR & fift LT,

[fES - Z22] U UbT v A OFEEND, PTS ICX VR L-2E BAR 23, 1EEIERKFAICY o~
Wb S5 Z & &R LTz, HBNFBI AR MDD, BARC Ko 5 B, [EE BRI VE
feix, PEEGEAEL ) S BN MR K D BRI Y Vb SN D Z L BoR Lin, AR FERR O R
5. BARC KG9 b, JREEBFEBIC T WEEEDY U o B A A9 IR B SR 7o 3R R & RS
HZEER LT, LEDOREF DS GPCR C KN U LI RO IREmE S M EER T2 2 L2 Lk v,
IREGBEIRO X v B 7 1 —& C ROV VBENTHET DR, 7 VAT UR Z O L RIREHCH AAE
AT 22 ENAREE 70D 2 L 2IRET 5, Z OMEIIMD GPCR 12X L THEHRIEETHY ., 7L AT
VIREFED GPCRIZKT LTV VHIKAFRICHE ST 272 0B ORERRE Th 5 & B 272 [1].

[1] Shiraishi et al., Nat. Commun. (2018) 9(1) 194
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Isolation and characterization of the EMS rice mutant with

high molybdenum in grain

Laboratory of Plant Nutrition and Fertilizers,
Department of Applied Biological Chemistry,
Graduate School of Agricultural and Life Sciences

Prashant Kandwal, Toru Fujiwara, Takehiro Kamiya

Molybdenum is essential for plants, serving as a cofactor for enzymes such as nitrate reductase,
aldehyde oxidase, sulfite oxidase and xanthine dehydrogenase. Molybdenum itself is biologically
inactive until unless it bounds with pterin to from molybdenum cofactor (Moco) which serve as the
active compound for Mo-enzymes. The only exception is bacterial nitrogenase, where it bounds with
Fe to make FeMo-cofactor. In nature, oxyanion molybdate (MoO4?") is the only form of Mo that is
available for plants in a soil at pH higher than 4.2, therefore increases in the availability while decrease
in the acidity of soil. The loss of activity of all Mo-enzymes during the deficiency of Mo leads to the
altered morphology of leaves, poor development of seeds, impairment of flower production and a
decrease in the overall plant growth ultimately decrease in agricultural productivity. The transporter of
Mo, MOT family, has been identified in several plant species, but in rice, the transporters are still
unknown.

We performed ionome screening of 3000 lines of ethyl methanesulfonate (EMS)-mutagenized
rice (Oryza sativa c.v. Hitomebore) for 22 elements and selected mutants with altered concentration of
elements. 1003 _a is a mutant showing the high Mo concentration in grain. To identify the causal gene,
F2 crosses between mutant and parental line were applied for next generation sequencing analysis
following Mo concentration measurement. The causal gene was on chromosome 1 where no known Mo
transporters are present. We are carrying out further experiments to know the function of the gene.
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Development of a magnetic marker system for excising non-palpable
breast lesions

RERIZRMRE BRRIFER BEHRRE' < bYy) RBEHRER®
B K—'. ZRE %', BTH FHE°, BHEH

FHNFLN A7 EOFLEIMEF IR L CiE, YIBRMERZ H/ N RIC & E O AR IR R 21T © 729,
WENCEB TR EDOTA FFTIA Y —& AT v LA~ —D—&RE~ZEE L, I ERNFRZE D
WMEEZWRT HTOOFTEE L TWER, BESSTUA Y —I2iln 2 FOKTICEH L 720, HEDNED
RN EBIC D Z ENBETH D, 22
Tbmbmm\v%ﬁfmwﬁﬁﬁmﬁﬁb\ 27y L0y K
BUIEDRBR 7 71— 712 L HHEITHESN FA4avk
T~ ——DOOLE 2 BB IHRET 5 FiE

. WMBSAFHRRATA T 4 v 7 ~—Hh—[1] N ——
Z LN AT SR U 7 i PR kR & OF

LTHEL TV 5,

AR, ERRgR VbR —7 | 10 mm
2G4 PRAF UL AMED v FIIT. L. - >
DC i fitE % . SQUID (2 CRIAfi L 7=, - -

Z DREF 1 v RO A ORALIL RS IS AT P R
bl UL i@BRasR b T 3~4 fE k& VW2 b, Rl $0.28 L =17 mm DAF > L ATy ROEMMRYT VK
BT e v FEO ZRITIZTHAIT 5 2 & 72 LIMTENTHY. $05L=5mm D K& FEE
ENbhrot,

BFoONTBRIISZOFMMIABAFMH~— T —OHBITIEH L THL TETH D,

1. =T AT A FRAT L RAv v ROBALFHE

SUS302 SUS304
Ay EZE(mm) 0.4 0.5 0.4 0.5
AvkE (mm) 5
AYyrROAME B// B L B// B L B// B L B// B L

Lo AR 8.81 2.66 8.00 2.58 11.45 2.90 10.93 2.91

HAERF R B (B42>300) [ 462 9.8 64.6 14.5 61.7 1.2 91.6 17.7

BEHAE (x 10 Am) 174 1.08 227 1.54 18.9 0.864 238 14.4

[1]http://lwww.info.pmda.go.jp/ygo/pack/630065/20800BZ200459000_A 01_05/
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PR NMR RIEZEZ RV -EERE OB S 5 & mE
Rapid and Comprehensive Quantitative Analysis of Organic
Compounds in Japanese Honey

BFH KREGHFRBEGLER - IZ2EE BREVBEFHRE
O D&, PR OEX.E B, AL OFIEE B BHK EEBE X kB AR

1. FRELEW

W IR RO BWSHETH Y . ZOMBEBEOT I JBR, GBI EN DD, T ORDHEKIT
BEIFREDLCPEH D E NS U TR D3, BB TOMBINH L < BESFEITL TS, NMRIZX 5
R TR I SR 2B TE 2 LW BRI H 503, ThaE RIS T 2121, ARO
FAFI v 7 L DIC L O MEBERSOBRENEECTH D L0 MERD D, 2014 FEICRERE S IC X0 BIS
&7- Broad Band WET (BB-WET) {EIZEZS D NMR ¥ 7 F v a x5 2 LT, &My ZiHal
REIZT %, AWFFETIEL, BB-WET EZEEDOKIONTICEM T2 Z &Ik, BEOMSITET 28
PRI OB LRI T EOMN Z HE LT 5D,
2. B DRHE N DOEAIER R HT~D BB-WET DA

[EpEE 7 FEH S EHL W& DR 25 L HIEHE 8 A X4 NMR 43417 -7, BB-WET
EoEMCX Y, FESRS B CMERSy (7 B, AHEBRYE) ORFRIHAATREIC/ARD . A2
7 RV ECERTER OE WA B L7z, NMR A7 hLOENT & RIMFERICE Y 32 A EREL, £0
R D 21 ploy 2 e LTz, BV DR SO U 7= A W B Ol oo LR 2 TR E L 72,
3. NMR (2 & 2 O & REERIT T NV ORBE

FEE 15 FIHOKED NMR 7 — % & | ZARMNTIEIC LY S 6120 Lz, BEEOE®RE A 2Rk
5350HT (PCA) Tlik, EFERE 7 OGS BIIRECTH 7o), MERSEREAVNDS ZLICkY 7/
BT _RCTONFITKRT) Uiz, FEf &SR 225 50 L HIBEEIC OV T B [RIBKIC PCA 21T 12 k5 . #E
HIA3E U T o THAMEDOFENIIS U BTk L, 1T, #af/h R iEHR] 54T (OPLS-DA)
K VA& D~ — T —pmyaHEE L, K VREOEWEERTT LV OBEITRY) LT,
4. NMR (2 & DERFFITHE 5 Blisr DRI AL D BBR

25C & ITCITBWTHIE R B 2 R F L, RO Z(b 2B L7, FREICBW T, #19
D1 rATAIEB—RE2L h—ARRKE P Uiz, Zhid, BETOREEIC K D ZHEOMEKHERE~
DRFRIZE D LEZ BN, 3TCTIH . DO~ —I—fkaThoHE KX A F L7/ 7 T —/L (HMF)
N2 r ABPORIHES, ZOBRBEECEM Lz, £/, KFHEET I BOBO M STz,

5. M

FROBRICEY, Bl Ontric kS < EROEEEOK S, NMR O ERy OO L X
RTALERIZ 12 5 —HBA oy DK & W o T BT R O IR A fRIR T2 Z & N T&E e, ZOFEICLY, F
FEPED S ORI FTRE & 72 0 | B O NIERIGIOEBUZEN 57213 T <, FBEO I DE
DWW E DRSS TRT T 0T 4 v IR LI S D,
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HERTHWSANY Y LIRBENRETORSE
Development of Helium 3 melting curve thermometer
operated at ultra-low temperature

ERtr5—  BRRHRHYBFER RIIARE
g FX

BRI~ Y 7 5 SBHIE M B O DARIKTHY . RETEED
TR —F v THHL D D L AERITR SN TS, Bx D L
e 7 N—7TlE~Y U A 3B HOREIREL RIS HZ L2 I L
LT,

U YB3 BT S BT, RER ERICHIET B 2 gk
FECHD, LiLass, BERICHT HRENET, Ge%RuO,
7o & OBEFURAFCIE, (RIRIC A 13 SEFEAAMIT R X < 72

p/MPa

(Fermi liquid)

0. REBMBTL T 5720, #HREY & FE T & ORICIREZEN 2001 001 o |
T/IK
ACLTLE EWVWOERD D, [1]
ZOXHBRRMEOBA L, BIKERICRT & K1. ~U7vA3DOMHEK

WARESRE LT, ~U UL 3FEIREE (MCT)
Nbsb, ~U AT, KEICBWTHEREROEAE D

AR S 72 blc, [ 1. ITRE b . R D AR LB e
THRELET B, MCTIE, ~U 743 ORARES % il 72
WITE L, BEAR ORI i A IR 238 < —IRIRIER el
Thsb, MCTIHIENZNET SRR NS, Lﬁ4$_”4
EVORRE L FEBMEA BB, IR 1<T<700 mK T 17774 |1 "' o
W RIREIEN T 5, £/, ~U 74 3 ORMEE i 7 i 7/ —
IR EET BT, ZHHERREETHS & ‘“““‘? F,;&

WO HETHERTEY ., ZOREHFICE O THAR AR
EaHThbLEX5,

AFERTIE, MCTEREOFHGTHEAT 27-D0E, MCT
YL OBUWE, IREE SIS X DIE, IRE DT I OWTiRR5,

2. MCTE/LDOHKE

(1] fEUE, EEEL vol. 30(1995)
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The cyano-bridged metal assemblies revealing white light emission and
acting as a temperature sensor based on its ratiometric and
colorometric nature
('Department of Chemistry, School of Science, The University of Tokyo, 2Faculty
of Chemistry, Jagiellonian University, Rigaku Corporation) Kunal Kumar,' Szymon
Chorazy, 2 Koji Nakabyashi,' Hiroyasu Sato,*® Barbara Sieklucka, > Shin-ichi
Ohkoshi'

Synthesis of cyano-bridged material with novel properties including light-induced spin crossover ferromagnet!
and polarization switchable photomagnet® has attracted the attention of scientists all over the world. However,
temperature sensing behavior of such complexes has been barely investigated unlike metal organic frameworks.
Therefore in this work, we prepared cyanido-bridged bimetallic {[Tb™(4-OHpy)2(H20)3][Co"™(CN)s]}-0.5H,0 (A)
(4-OHpy = 4-hydroxypyridine), and a trimetallic {[Tb" sDy" 5(4-OHpy)2(H20)3][Co™(CN)s]} -0.5H>0 (B) layered
complexes A and B which can act as a colorometric as well as ratiometric thermometer as shown in figure 1.2
They exhibit room temperature visible various photoluminescence colour ranging from white to green via yellow and
orange light emission, tunable by the applied lanthanide ions, and switchable by excitation light through selective
excitation of green emissive Tb'", yellow emissive Dy, blue luminescent 4-OHpy, and red luminescent [Co(CN)e]*
components. Emission properties of A and B, including the energy transfer from organic ligands and cyanide
complexes towards lanthanide ions, are strongly modulated by change of temperature in the broad 120 — 300 K range.
Furthermore, B can easily detect the temperature based on the ratio between the intensities of emission lines coming
from Tb'™ and Dy™ that makes it a promising candidate for the ratiometric thermometer (Figure 1). The sensitivity

and uncertainty for the temperature detection were evaluated in the measurement range.
(@) (b) ()

Temperature Dependent Luminescence . 'D‘ Sensitivity

= ¥

© TN —— . =270 nm

e = ;

£ 8 . —,,=349nm

@ g A B - Yor -4 0.0 — 4, = 362nm

o oy N N N N "50 100 150 200 250 300
= 500 600 700 T/K

Wavelength / nm

Figure 1. The representative fragment of cyanide bridged chain of all compounds, emission color of compounds
A-H and the frequency dependence of out of plane component (ym”) of ac magnetic susceptibility for compound

B.
1) 1. S. Ohkoshi, K. Imoto, Y. Tsunobuchi, S. Takano, H. Tokoro, Nature Chemistry 2011, 3, 564. 2) S. Ohkoshi, S. Takano, K. Imoto,

M. Yoshikiyo, A. Namai, and H. Tokoro, Nature Photonics 2014, 8, 65. 3) K. Kumar, S. Chorazy, K. Nakabyashi, H. Sato, B. Sieklucka,

S. Ohkoshi J. Mater. Chem. C 2018, 6, 8372.
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BEEREBREUVICKIEHFREAOY ALY
Calorimetry of Heavy Charged Particle
by superconducting transition edge sensor

MR YRATLRIFZH (RFHAEHR/RFHERER) XEBHRE
K#& RAIR S47r, =il ZHmE. XF HRE. S B

FORL A e B B AT OO RS I, SRR PRI & WD R DS & 4 DRI 1823 TR O TR ETH
IZBWT, (KRN OWRINER & & AW R A2 TRIT LR EOm L2 b7 b T b0 L Hiffan D, SHICHE
KL RRDO AW FHVNR D A B = R K EAET HITIE, ERNORL - RARBNC IR - 72 BB, 2 B St
RRE DR, BIE MY A X LUF O b T/ MBS AL TOZE M2 = 2 F— A1 OFHI S A2 B L o &
Exbhd, £ CRETIE, BUIKIET 2 Y A—Z %28 A L, il x OBERLA D FFDO T RV —DOREE 725 H
DIHEEZ AIFL TV 5,

B IMET B KIR T2 W C AR RO = F V¥ —2BUCEH L, 4 U HIRE EF 2558 /85
HERSEEL T ORI /IR RS A L2 AWV T 2858 iBt oY (TES: Transition Edge Sensor)
IO TEVIEEEZRTHZRNF =AY ha A —X Thb, £7= TES I3 HFEFHEEIZ I TERL I
B REEROR S A T D ENARETH D . LI o CRERD X 9 i RGIC L D 7 A —
TEMEIL, BRI AN SN D, REBEE T, ERL R Y — AR B & ORI DR e TR
NX—fHT 52 L2 AL, B I/Au ERIEE Y Y (BEREIEE Te=140mK) O _EIlZ430 7R
A REIST LTIV T DARRH U H VNG LD R FRRIUAE (0.5 mmX0.5 mmX0.3 mm) Z## L7
BFEF 2B LT[, 2 a%EH 7 ) — BB ZA U TER I v AT D BT 5,

HIMAC & PH2 EER AR — T TES HTZEA 7 U —FHRn ik s 27 22 fbiAs, HeBX O C A A4~
AHIZ XD TES OE SInZMHIC K L7z, He E—2 (100MeV/u) %7 /L3 =7 AUEHRICES, X
U — 3 LR S T2 I TSNS R B L 72 TES MHIEROJE & 0.3mm D A X BRI AR TR I
MR &7z, TES TEE SN TR O AFHEE OV 2 I 8 bz > Sz fafiil g2 R L TR0 (T
MZW) . UKL AT 9 RE B3 TES ORBISEIRBHER A ROBEZ T, —FEICSERICH g R EE
WBITLTWDZLERLTVD, 20X REMESNENELNLHE. BRIEEOERNH 5V,
ML TWAOFHESICED  ZOAF X LF—ZREL D DT 04
EMEFESNTE Y REBRICE VT H AFHEE ORI 23 A
FHrxxrX—8BIZHE LTI 0EEZT, He E— 4
(100MeV/u) O AKHIEIZ I 5 TV L PWEERIE S 45O fafnis
B DA% Loz 2 A, TAIWERDES & TES O

Hi L —10 b B RE ORI b, @ 2IC TES OfF & o \W

“\

0.2

0.0

voltage

A DBRIEFHIT 5 = L2 L 0 AR FO= 3L ¥ — % -
BMHTEDHDOLEEXBND, 4. TESIZ X% He A 74> ANHIEEHTY

[1] M. Ohno, et.al., IEICE TRANSACTIONS on ELECTRONICS, Invited Paper, Vol.E100C No.3 pp.283-290
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RUBVFZR=bAYLEY TTUERK
Pentacyanidonitrosylmolydate-based magnet
showing a high magnetic transition temperature

BERAMRARMEFER KB EE
HJIEH. DEMt., HTEKR, KdiE—

T BERE REE IR IT R 2 T B RS REME A A T AR A AR TE A LD, EHEEDTE T
BY, BFREIZZNE TS, A A AZEMERINE RO S ERAEIR[2]) /e ERTH 2 H T 50T
J BUERL G B SE ARG AR Z I LG L CETWd, B TH, MWHEEBIRE 2R3 0 TR % Gk
THIEE, FOASABBREN, —, XXV T = R= hr U bERIE, RIORE LSS = e b
REefFoZ Lot ANEERZ T TH 5, FHTFLERN Mo THH V¥ Y7 =R=|Fri L%
VT UBEA AT, BV T T oA A D AdBUEDILN Y s SBEREEO S TH AN TH D, AW
T, vy 7 =F=btuv v rEIVITT A4 rZ2H0iHHEREHEIK
Ko.52V1.06{M0o(CN)5(NO)]-3.8H,0 (1) D& Ak dS L TE DREKHERENEIC DWW THE T 53],

IR 11X, T URAKT. UG FRE-8 °C ITIRFEF L72BREL F T, Ky[Mo(CN)s(NO)]-2H,0 D iz
KB Z VCl OB FEKIBRERETHZLICL > THTE, MEODITOEENS ., 5K 1 1
Ko8:V1.06[Mo(CN)s(NO)]-3.8H,0 L WO TH D Z ENHL N E oz, RN IEART MV EH|
ELTRER, 7 EB LU= be UV EOMERENCRE S E— 7 BElllShiz, Zoe—2»
B, NFVUTALAL TV BIONEY 7T A F 2 OMBPRE ST, it T, KEE 2 — X0 itia s
NDWRANY 7 L& FANT, $5K 1 ORREEEHI 300
ELTE 2 A, S 10 Oe (21T DR H A
WAL BRI 351 T, 200 K BAF C B Z AL MBI S
Too L7223 T, AREEIR 1 ITRESFHESFEIREE DY 200 K
THHIENHLMNERST- (X 1), S5 155, 200
K &) mWEKHIERIREZ R LIZDIX, €Y7
TUAFT U DIRR ST ddBUBEIZ LT, v 7 7 H%E 0 . : ; ;
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LT BB EEANEL X2 WnW7edTH D Tem perature / K
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[1] S. Ohkoshi, K. Nakagawa, K. Tomono, K. Imoto, Y. Tsunobuchi, H. Tokoro, J. Am. Chem. Soc. 132, 6620
(2010). [2] S. Ohkoshi, K. Arai, Y. Sato, K. Hashimoto, Nature Mater. 3, 857 (2004). [3] S. Ohkoshi, K. Nakagawa,
R. Yamada, M. Takemura, N. Ozaki, K. Tomono, K. Imoto, K. Nakabayashi, H. Tokoro, T. Taguchi, K. Okamoto, T.
Ogino, M. Komine, Inorg. Chem. Commun. 91, 20 (2018).
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Development of a Compact Superconducting Magnet

BEt242—A BEIAMREYEFER B
A WTEAB FH A I FAB fFEL EAB

I MR e P H VIR EIZ BT DA R ISR S D X BRI INEROm AR & BRx 7R3 BRI
BOWTREERE T COERDPEANATON T WD, TIROAIRGHEEZ VD Z & T 20 mK FRE DL
FIIERTE 523, 1| mK L TOIREZG5I2IE, BEBERGHEE (NDR) Z8UET 20N H D,
Fio, —RNEDNDHFIEAT =2 MV L5E, 8T b OB 2N 272D O R OBInE~ 7
Xy FEEHTED, BEHMCTIBRESEHRTEDERENRLETHY | MEEORVEIL S
B TIERW, £ THAIL, BMFOFRRGERICE DO EFFHEHTE 21T E/NVUT, >0 1 mK FBRELL
T E CTOMEEDOIREE 28Kt A2 8L C & /NI W BE I o (CNDR) DBRFE 21T > TV D (1],

CNDR T, AT —=IWE & L THROND 0 IIZERERMEIA TH D PrNis Z W TE Y . PrNis IZ
WG A FIINd % & B EERIC X0 PriEICSEZM0IC 12 (5O D 720, 1.2 TRE DS
W CHME REDRANESED Z LN TES,CNDRIZ2 DD PNisEAT —V% 2 ODEAA v F
THESIBE LIEEIC 2> T0D (K1), AT — VI 2T 270 0@BEE~ 7% v b (6~
40, L ~ 160) | NbTi BUREMZ ANTIRY | E7o@BZEM Th 5 FeCoV DL —/L RTHE S Z L T
LR L TV D, Bl R 2 b—a itk 6ADERERT Z & T, a8~/ %y hoFulic
1.3 T OREGEGNFEAE L, OB —/L ROATITEHRLNT 1| mT LA FICEET 2 2 Ebholz, =
DFERAE S LICBIRE~ 7Ry NERRE - BUEL, B MEE T2 A, v Ialb—va v
=BT DRERPE D
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[1] R. Toda et al., J. Phys. Conf. Ser. 969 012093 (2018).
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Dehydration driven reversible photoluminescent SMM property in

three-dimensional cyanido-bridged Dy-Co network

Yue Xin,A Junhao Wang,* Szymon Chorazy,*B Koji Nakabayashi,” and Shin-ichi Ohkoshi*
AGraduate School of Science, University of Tokyo; BFaculty of Chemistry, Jagiellonian

University

Cyanido-bridged bimetal assemblies have aroused great scientific attention as promising candidates for developing
multifunctionality like multiferroicity, humidity-sensitive magnetism, photomagnetism, magnetization-induced
second harmonic generation and photoluminescent single-molecule magnet.! The introduction of lanthanide(III)
ions into cyanido-bridged network is beneficial to prompting photoluminescent single-molecule magnet behavior,
contributing from the extraordinary properties of lanthanide in both luminescence and magnetism.> Furthermore,
concerning the durability relied on the inherent stability in the three-dimensional coordination networks, it is
worthwhile to search for switchability of magnetic and luminescent properties to external stimuli in such

lanthanide(I1T) inserted three-dimensional polycyanidometalates.

In this regard, our group presents the three-dimensional ( a) Hydrated Form
b 1.

cyanido-bridged bimetallic network material, i
Dy"[Co™(CN)s]-4H2O (1), with its dehydrated phase
Dy"[Co™(CN)s] (1deh). Unlike the absence of SMM

property in 1, significant magnetic anisotropy after

modification of coordination structure driven by

00 01 02 03 04 05 06 07 08
X

dehydration leads to a zero-field SMM behavior of the

dehydrated phase 1deh, showing slow magnetic relaxation

with an anisotropic thermal energy barrier of 51.7(5) K T ok o 10
o

with 1y = 2.47x10 s based on magnetic study from 5 K to £
18 K. In addition, color-tunable photoluminescent E

. . . =
emission between nearly white (1) and light yellow (1deh) > O =

. _ . e i@ 01 1 10 100 1000

was also observed in respond to dehydration/rehydration Dehydrated Form v/ Hz

process. The intensity of Dy-centered photoluminescent Fig, 1. The 3D network structures of 1 and 1deh with

peaks, as well as fine structure revealed by illustration on magnetic and luminescent properties.

photoluminescence study at 3.5 K, can be reversibly

altered with dehydration/rehydration process.

[1] a) S. Ohkoshi et al., Dalton Trans., 2011, 40, 6825-6833. b) S. Ohkoshi et al. Nature Photon., 2014, 8, 65.
[2] S. Chorazy and S. Ohkoshi et al., Chem. Eur. J., 2016, 22, 7371.
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27 UTILI— )L REREEED
REFHNLEE XBHESHA-BHICLIHRE

Photoemission and x-ray magnetic circular dichroism studies
of van der Waals ferromagnets

KRB, S FAH—RX®, BTRBC EBH® BERBXE YIILKXT ®RXIC
5K ¥3h* Bin Gao®, Alemayehu Solomon®, ZH fER * IRA #ak" BH FH"
Frh EEAHE B h BEA A BLERE BXA K BN A FH ES AT S
NG BXCHHEE IREC FTE =A% HAd $E Sungmo Kangf, Seungjin Kang', J. YU,

IZpk IEF#E ¢ Sang—Wook Cheong®, Mz F!

K JE DS van der Waals ) CHEA L7z IR ITHIZL GG dA% & & FF-D van der Waals JEEMERIZAE Y e =
JATCIHFEEZEDOOH V(1. EOYMEPEANFREINTND, ZFDO—DThDH CrGerTes (CGT)
1% Curie 1REED 61 K DIREENENERTH 5[2,3], S EIF 4 1L, EFELZH~L5Z L2 HAE LT, CGT
72 L@ van der Waals FREGPEIRICEI L T, AESMELE T/ (ARPES), BEL VX MBI

(XMCD) DHIEZIT -7z,

1 1212 CGT @ ARPES A7 MV AEEN RTINS LIc AT MvERd, RRTELN T AN
7 MVEBRBT L7037 —a AR Ug 58T 0 0ERH Y . ZOEIT Us~1.1 eV TH D &
AL b, BERRFEIL CGT O RBIIEZ —u VAR ORE SPEETHZ L2 REL
THY, ERHEREZHHT DDA S N U (XEN TIXTRBEMEZ BT 28, M CrImmmpi:
RS B HEY 9 D E e oTm, TORRIE. CraGerTes 1243 1T 2 TR BIFERE IS RT3 5 7 —
o U F AR O EENE AR,

CGT D XMCD A7 ~UZBA LTl FIINT 2850 5% 2 25 a ICBIRIGEVW R b1, 77
AR —FHROFERIL, CrTes 7 7 A X —DEHRNZDENELE/LTHWDHEEMERHL Z L2 R LT, L
WL, 7T AX =R TR R EEHRATES, 7

_ . . i ' ' _— E'xperiment |
FALZ—MTCOMBERR EEZET OMNENHDLZ & Calculationo y
- — Ugg=0¢€ _
BRNET DR AR 0 — V=116V
Sbiz, FPMETH S FeGeTe (KB LT bRESHI 5 A~ =30 |
LS T2 XMCD OEE B - RoT-DT, ZN6IE &
ONTHWEET D, ) 7
g
£ i
[1] N. Smith, Nature 546, 216 (2017). ; é é 1| s
[2] X. Zhang et al., Jpn. J. Appl. Phys 55,033001 (2016) Binding Energy (eV)
[3] C. Gong et al., Nature 546, 265 (2017) 1. CGT DR AT bl & ABTHHED

JCFEBEWTE S 2 E 8 L7 DFT + U #H5
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MnGe B#iRICE TS
ANy DR TRFOER LRIRBIER
Transformation of hedgehog-lattice and
emergent magnetic phenomena
in MnGe single crystal
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REHIFET 7 v 7 AEERAWD Z LI2L > THID T MnGe DEAERBERICKTI Lz, & HICHER
A A e—2A (FIB) IMLEZHWEZT A 2Mb, £ L TEOBRMLEIEIZL > TNy VR y 1O
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[1] N. Kanazawa et al., Nat. Commun. (2016)
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Giant magnetoresistance in ferromagnetic semiconductor
(Ga,Fe)Sb heterostructures with high Curie temperature

HRREXRERIZRARHMESRIFZFERHPREHRE
=#fEE. Le Duc Anh, EOHSr. Nguyen Thanh Tu, HHBH

Ferromagnetic semiconductors (FMSs) which show both ferromagnetic and semiconducting
characteristics are promising materials for future low-power devices. To realize practical spin devices, both p-type
and n-type FMSs which have high Curie temperature (Tc) are required, but (In,Mn)As or (Ga,Mn)As, which have
been vigorously studied, show only p-type with Tc = 200 K [1]. On the other hand, we have successfully grown
Fe-doped FMSs; p-type (Ga,Fe)Sb with Tc =~ 340 K [2] and n-type (In,Fe)Sb with Tc =~ 335 K [3], which are
promising for devices operating at room temperature. To make practical devices, we need to realize
magnetoresistance effects with these Fe-doped FMSs.

In this work, we demonstrate the giant magnetoresistance (GMR) effect in spin valve structures using
high-Tc (Ga,Fe)Sh. As shown in Fig. 1(a), the samples examined here consist of (Gao.7s,Feo.25)Sb (40 nm, T¢c> 320
K)/ InAs (thickness t = 0, 3, 6, 9 nm)/ (Gaps,Feo2)Sb (40 nm, Tc> 320 K) grown by low temperature molecular
beam epitaxy (LT-MBE). In these structures, current is expected to flow mainly in InAs since the (Ga,Fe)Sbh layers
are insulating and have much higher resistance than the n*-type InAs layer especially at low temperature. Figure
1(b) shows the magnetoresistance of one of these spin-valve structures with t = 3 nm, measured at 3.7 K with a
magnetic field H applied perpendicular to the film plane. Clear GMR of ~ 2% with open minor loop is observed,
whose peaks (= 0.1 T) are consistent with the coercive forces of the magnetizations of the (Ga,Fe)Sb layers
obtained with superconducting quantum interference device (SQUID) magnetometry. We found that the GMR ratio
increases (from 0.03 to 1.28%) with decreasing t (from 9 to 3 nm), which is caused by the enhancement of
scattering at the InAs/(Ga,Fe)Sh interfaces. Interestingly, the MR at high magnetic field changes sign from positive
to negative with increasing t, whose origin will be discussed in the meeting. This first demonstration of the
spin-valve (GMR) effect in Fe-doped FMS heterostructures paves the way for device applications of these
promising high-Tc FMSs.

Acknowledgements: This work was partly supported by Grants-in-Aid for Scientific Research (Nos. 17H04922
and 18H05345), CREST of JST (No. JPMJCR1777), and the Spintronics Research Network of Japan (Spin-RNJ).
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Iron(l1)-octacyanidoniobate(l'V)-based bimetal assembly
exhibiting site-selective two-step spin-crossover
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Magnetic anisotropy switching in heavily-Fe-doped
high-Curie-temperature ferromagnetic semiconductor
(Gao.7,Feo.3)Sb with a critical thickness

Shobhit Goel,! Le Duc Anh,! Nguyen Thanh Tu,' Shinobu Ohya'-? and Masaaki Tanaka'-?
'Department of Electrical Engineering and Information Systems, >CSRN, The University of Tokyo

Magnetic anisotropy (MA) plays an important role in determining the magnetization direction of
ferromagnetic materials in spintronics devices. For Mn-doped 11I-V-based ferromagnetic semiconductor
(FMS) (Ga,Mn)As, the thickness dependence of the uniaxial anisotropy fields has been well investigated
[1]. However, due to the low Curie temperature (7c < 200K), (Ga,Mn)As is not suitable for practical device
applications. To overcome this problem, recently we have successfully grown Fe-doped FMS (Ga,Fe)Sb,
which shows a high 7c (> 300 K) when the Fe concentration is higher than 23% [2]. Therefore, this new
material is a good candidate for device applications operating at room temperature.

Recently, we investigated the MA of (Gai,Fe,)Sb (x = 0.2, thickness d = 15 nm) and found that
in-plane magnetic anisotropy (IMA) is dominant due to the large shape anisotropy [3]. In this work, to
control the MA, we have investigated the thickness dependence of the MA of (Gai,Fe,)Sb (x = 0.3, d =20,
30, 40, and 55 nm) grown by low-temperature molecular-beam epitaxy (LT-MBE) on AISb using
semi-insulating GaAs(001) substrates. Figure 1(a) show the schematic sample structure of Gag3Feo7Sb (d=
40nm). All the samples showed Tc> 320 K. We estimated the MA constants by measuring ferromagnetic
resonance (FMR) and magnetization using a superconducting quantum interference device (SQUID) at
room temperature. Fig. 1(b) shows the FMR spectra measured at 300 K for the samples with ¢ = 20 nm and
55 nm, respectively, when the magnetic field H is applied along the in-plane [110] and the perpendicular
[001] directions. Figure 1(c) shows the resonance field as a function of the out-of-plane direction of H in
the (Ga,Fe)Sb films with various d. The same FMR measurements were performed applying H along
various directions in the film plane. By fitting to the H-angle dependence of the resonance field combining
with the value of pMs measured by SQUID, we estimated the perpendicular uniaxial anisotropy constant
(K21), the shape anisotropy constant (Ksn), the perpendicular cubic anisotropy constant (K4i), in-plane
uniaxial anisotropy constant (K»/), and the effective anisotropy constant (Ker= K21 + Ksn + Ka1 + Kay) of all
the (Ga,Fe)Sb thin films. In this work, the negative sign of K.s represents the IMA, while the positive sign
corresponds to the perpendicular magnetic anisotropy (PMA). To analyze the thickness dependence of Kerr,
we separated the K. into thickness dependence anisotropy Kv and thickness independent anisotropy Ks by
using the following linear equation: Kerd = Kvd +Ks. Figure 1(d) summarizes the obtained Kepd as a
function of d. On fitting by linear equation, we obtain Ks in negative sign which causes IMA whereas Kv is
positive sign which causes PMA in our (Ga,Fe)Sb films.

In Fig. 1(d), when d is changed from 20 nm to 55 nm, the sign change of K¢md from negative (IMA)
to positive (PMA) occurs. When d is small (d = 20, 30, and 40 nm), the IMA originates from thickness
independent contribution into anisotropy. In contrast, with increasing d (d = 55 nm), PMA becomes
dominant from the bulk contribution (or thickness dependence contribution), which may be due to the
columnar-like growth occurring when d is larger than 30 nm. Interestingly, we did not observe cubic
anisotropy in (Ga,Fe)Sb and thus only two-fold symmetry along the [110] axis exists. These results are
different from those of (Ga,Mn)As, which has four-fold symmetry due to its dominant cubic anisotropy
along the <100> axes. The observation of FMR at room temperature and the control of magnetic anisotropy

are important steps toward device applications of (Ga,Fe)Sb. o

is work was partly supforted bé/ Grants-in-Aid for Scientific Research (No. 26249039, No.
17H04922, No. 16H02095,” and 18H03860), CREST Program (JPMJCR1777) of JST, Spintronics Research
Network of Japan (Spin-RNJ), and the Murata Science Foundation.
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Fizg.l (a) Schematic sample structure of (Gao.7Feo3Sb). (b) FMR spectra observed for GaosFeo3Sb with d
=20 nm and 55 nm at 300 K when the magnetic field / was applied along the in-plane [110] (red circles)
and the perpendicular [001] axes (black squares). (c) FMR field as a function of the / direction 6x (where
the inset shows definitions of fn and Oum, which are the ap}Jrnglled.magnenc field angle and magnetization
angle, respectively. (d) Ketr (=K21+KsntKa1+K>/) times d as a function of d of (Gao.7,Feo3)Sb.

[1] Seul-Ki Bac et. al., Appl. Phys. Express 8, 033201 (2015). [2] N. T. Tu et.al., Phys. Rev. B 92, 144403
(2015). [3] S. Goel et. al., Phys. Rev. B 99, 014431 (2019).
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Magnetic and spin-crossover properties of cyanido-bridged
Co(II)/Fe(II)-Nb(IV) trimetallic systems
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Spin wave detection by CPW with additional electrodes for external
field modulation to the neuromorphic application

Department of Electrical Engineering and Information Systems, The University of Tokyo,
Sarker Md. Shamim, Hiroyasu Yamahara, Munetoshi Seki, Hitoshi Tabata

Spin-wave can carry information in the form of wave, and has the possibility of joul-heating free data processing.
The sub-10 nm wavelength of spin wave paves the way of GHz to THz computation with and shrinking the device
size down to 10 nm and smaller. However, the detection and modulation of spin wave is challenging. Brillouin light
spectroscopy is a method to detect the spin wave signal, which is good for basic characterization of spin wave [1].
For practical device application, however, we need to detect and transfer the signal to other subsystem. For this
reason, we focused on coplanar wave guides (CPW) for detecting spin wave. Moreover, for implementing the spin
wave in data processing, we want to control and modulate it by external means. In this report, we would like to
report the spin wave excitation and detection by using CPW and vector network analyzer (VNA), and the
modulation via magnetic fields using electric current flow.

As the magnonic media, PLD grown yttrium iron garnet (Y1G) film
deposited on gadolinium gallium garnet (GGG) is used. YIG is a
ferrimagnetic insulator and well known for its lowest reported spin
damping constant. The CPW for microwave excitation and detection are
fabricated by EB lithography followed by sputtering. One of the complete
devices is shown in Fig.1. VNA and ferromagnetic resonance (FMR)

technique are used for exciting and detecting the spin wave. Fig.2(a) and
(c) represent S11 and Si2 signals with and without application of magnetic  Fig.1 Microscopic image of CPW
field. From these data we can determine the spin wave contribution of Si; fabricated on YIG/GGG.
and Si2 which are shown in Fig.2(b) and (d). We successfully demonstrated the excitation and detection of spin
waves in YIG. Our extended work will be see the impact of external field modulation by applying current through

additional electrodes.

P~

d)
T T T T
0.4 Sy; (B=200 mT) - S}, (B=0 mT)| — = 1.5, (B=200mT)-Sy, (B=0mT)
A -34- B=0mT g
105 : ——B=200mT g
0.3~ 1
— = ~ 2a S 1
& £oa g% )
= A ] = 2 3
o 11 ~01F — 2
5 ! 501 538 o5
Y =~ 2
i e
- 401, £ i
femg=3.17 GHz -0.1] 3.43 GHz & ) i
; L L
1135 3 35 4 25 3 35 2.5 3 35 3 25 Fesgueney (GHyy
Frequency (GHz) Frequency (GHz) Fregency (GHz)

Fig.2 (a, ¢) Siiand Si signal, and (b, d) their difference with and without application of magnetic field.

[1] A.V Chumak et al., Appl. Phys. Lett., vol. 95, no. 26, 2009
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Magneto-optical effect on a cyanido-bridged Fe—Nb metal assembly
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Spin-orbit torque strength and efficiency in a perpendicularly-magnetized
ferromagnetic semiconductor GaMnAs single thin film

Dept. of Electrical Engineering and Information Systems, Tanaka-Ohya lab
Miao Jiang, Hirokatsu Asahara, Shoichi Sato, Toshiki Kanaki, Hiroki Yamasaki,
Shinobu Ohya and Masaaki Tanaka

Spin-orbit torque (SOT) magnetization switching, which is induced by a spin current generated by a
charge current, is a promising phenomenon that can be used to improve the performance of
magnetoresistive random access memory. In the conventional SOT systems, the magnetization reversal is
based on the spin current injection from the adjacent paramagnetic layer with a large spin Hall angle, which
results in a low switching efficiency limited by the interface. Recently, in order to increase the switching
efficiency, SOT switching has been achieved in a single ferromagnetic layer, such as in a topological
insulator using the surface state [1] and the ferromagnetic semiconductor GaMnAs using the field-like
torque [2] or the damping-like torque [3].

Here, we quantitatively evaluated the AB(+0.3 mA) 40K 4 = 45000
: - = .

SOT strength in a perpendicularly N I

magnetized ferromagnetic semiconductor ropty A ‘ [Ooj]

GaMnAs with the equivalent magnetic g :: y

field (Hequi) [4] as shown in Fig. 1. The 3.;1_0_5_ | 7;0_—'}/[-1101
Hall resistance (Rw) is measured at 40 K ol A i K X0 E

with a current of £0.3 mA applied along 15 . . .

the [110] direction and a fixed external ° ﬁg(odeg) e

magnetic field (Hex) of 500 Oe applied at Fig. 1 Anomalous Hall effect measured with rotating H, of
an angle A from the [T10] direction in 500 Oe in the y-z plane and applying J of +0.3 mA at 40 K.
the y-z plane. Since the magnetization switching is motivated by a combination of the SOT effect and the z
component of Hex, there appears an obvious opposite horizontal shift for the positive and negative current.
Based on this horizontal shift, the magnitude of Hequi is calculated to be 84.6 Oe and the efficiency is
estimated to be 99 [Oe/(10% A/cm?)], which is almost two orders of magnitude lager than that in the Pt/Co
bilayer system, indicating that very efficient magnetization switching is realized in GaMnAs.
Our work demonstrated the high efficiency of the SOT switching in a perpendicularly-magnetized
GaMnAs quantitatively, which will facilitate the development of SOT devices for practical applications.
This work was partly supported by Grants-in-Aid for Scientific Research (No. 16H02095, No.
18H03860), CREST program of Japan Science and Technology Agency (JPMJCR1777), and Spintronics
Research Network of Japan (Spin-RNJ).
[1] Y. Fan et al. Nature Nanotech. 11, 352 (2016).
[2] A. Chernyshov et al. Nature Phys. 5, 656 (2009).

[3] M. Jiang et al. submitted; JSAP Fall Meeting, 20a-131-2, Nagoya, September 2019.
[4] P. Zhang et al. Phys. Rev. B 97, 214403 (2018).
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High-density photon-dressed state of excitons in bulk GaAs
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Natural optical activity in polar cycloidal helimagnet
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Exciton-exciton interaction energy and
exciton s-wave scattering length in bulk GaAs
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Coherent polarization modulation through the electromagnon
resonance in multiferroics
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Efficient spin-to-charge current conversion in a perovskite-oxide
Lao.67Sro.33sMnO3/LaAlO3/SrTiO; epitaxial single-crystal heterostructure
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Enhancement of spin-orbit torque by inserting oxidation layer into

ferromagnetic metal/heavy metal interface
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In-plane current induced magnetization switching in ferromagnetic metal (FM)/heavy metal (HM)
heterostructures has attracted much interest as a new method for writing information in magnetic memory devices.
This magnetization switching is driven by spin-orbit torque (SOT) [1,2], which consists of damping-like (DL) and
field-like (FL) terms, exerted on the magnetization in FM

layer. The origin of SOT has been attributed mainly to bulk

spin Hall effect in the HM although the interfacial
Rashba-Edelstein effect can also give rise to SOT. In this

study, the effect of an interfacial oxidation on SOT has been

toHp (MT)

investigated by inserting a thin CoO layer into Co/Pt
interface, where Co and Pt are FM and HM, respectively.
The figures show the DL- and FL-SOT effective fields for

the Co/Pt and Co/CoO/Pt samples as a function of the current

density injected into the Pt layer. Although both effective

-
fields are clearly larger in the Co/CoO/Pt sample, the £ s

2 10} .
enhancement of the FL-effective field, which is strongly ILO"

I
affected by the Rashba-Edelstein effect, is more significant. 151 -

A A Co/Pt
In addition, we confirmed the reduction of spin-Hall spin | ® o Co/CoO/Pt
-20 . I . I .

current injected into the Co layer for the Co/CoO/Pt sample 0.0 0.5 1.0 1.5

. ) . Jp (10MA/M?2)
by comparing the spin Hall magneteoresistance for both

samples. Therefore, the enhancement of SOT is most likely  Figure. (a) The DL- and (b) FL-effective fields
attributed to the appropriately modulated Rashba-Edelstein  as a function of current density flowing in the

effect. Pt layer for the Co/Pt and Co/CoO/Pt samples.

[1] L. M. Miron et al., Nature 476, 189 (2011).
[2] L. Liu et al., Science 336, 555 (2012).
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Ultra-low power bias-driven magnetization switching by quasi-Fermi
level control at an interface of a Lao.s7Sro.33sMnOs-based magnetic

tunnel junction
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Controlling the magnetic anisotropy (MA) by a bias voltage is important for reducing the power
consumption of magnetization switching in spin devices. In ferromagnetic (FM) materials, the MA is strongly
correlated to the symmetry of the magnetization-direction dependence of the density of states (DOS) around the
Fermi level [1]. This correlation thus suggests that we can achieve highly effective control of MA of the FM
materials by applying a bias voltage and moving the Fermi level between band components with different orbital
symmetries. Here in a LaoerSro3sMnOs (LSMO)-based magnetic tunnel junction (MTJ), we demonstrate a
magnetic-field-free 90°-magnetization switching solely by applying an extremely small electric field of 0.05 V/nm
on the tunnel barrier. This electric field moves the Fermi level from the e4 band to the tyy band at the interface
between LSMO and the tunnel barrier, and induces a sharp change in the in-plane MA.

The studied MTJ consists of LSMO [18 unit cell (u.c.)] / SrTiOs (STO, 10 u.c.) / LSMO (40 u.c.) grown
on an STO (001) substrate by molecular beam epitaxy [see Fig. 1(a)]. We probed the MA of the LSMO layers by
measuring the Ou-dependence of tunneling magnetoresistance (TMR), where 6y is the in-plane angle of the
magnetic field H measured from [100]. The TMR ratio depends on the relative angle A between the magnetization
vectors of the top (M) and bottom (Mp) LSMO layers. When increasing the bias voltage V applied to the MTJ from
15 mV to 200 mV, which corresponds to a transition of the quasi Fermi level from the ey band to the ty band [2],
we found that the MA of the top LSMO switches from a two-fold symmetry to a four-fold symmetry [Fig. 1(b)].
Due to this MA switching, the easy axis of M; along [110] at V = 200 mV becomes a hard axis at V = 15 mV, while
the [110] axis is always an easy axis. Thus, the magnetization initially pointed toward [110] at V = 200 mV is
rotated toward [110] when V is changed to 15 mV, and remains in that position ([110]) even after V is returned to
200 mV. This bias-driven magnetization rotation of LSMO was detected by monitoring the change in tunneling
resistance R at zero magnetic field when varying V in the following sequence: 200 mV — 15 mV — 200 mV [Fig.
1(c)] after initializing the Myand My, in the [110] direction by a strong H. The R values before and after the bias
sequence changed by AR; that corresponds to a rotation of M by 87.7° without the need of any assisting magnetic
field. The operation requires an infinitesimal current density of ~ 102 A/cm?, which is ~8 orders of magnitude
smaller than that in the present magnetic random access memory [3].

This work was partly supported by Grants-in-Aid for Scientific Research, CREST program of Japan
Science and Technology Agency, and Spintronics Research Network of Japan (Spin-RNJ).

[1] H. Saito et al., Phys. Rev. Lett. 95, 086604 (2005). [2] L. D. Anh et al., Sci. Rep. 7, 8715 (2017). [3] L. D. Anh
et al., submitted. (2018)
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Fig. 1. (a) Device structure. (b) é4-dependence of TMR at V = 15 and 200 mV. (c) R (blue dots) measured at
zero H with a bias sequence of V=200 mV — 15 mV — 200 mV after initializing the M and My along [110].
Rp200 (Rr1s) and Rap200 (Raris) express the R values at H = 0 when M; and My are initialized in the parallel and
antiparallel configurations at V = 200 mV (15 mV), respectively.
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Electronic structure of T- and H-type CrSe> monolayer film
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Electrical control of the anisotropic magnetoresistance in a
nano-scale GaMnAs structure
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\oltage-controlled magnetic anisotropy (VCMA) is an emerging research field, which aims to manipulate
the magnetic anisotropy of magnets not by electric current, but electric field. The control of magnetism by electric
field would enable low-power memory devices which consume ultimately no Joule heating in the writing operation.
This is why VCMA has recently been attracting much interest in spintronics research topics. One of the promising
materials for VCMA is ferromagnetic semiconductor because it has the compatibility with the semiconductor-based
platform, and requires neither strains nor distortions for magnetization control. Among the all ferromagnetic
semiconductors, GaMnAs is the best “prototype” ferromagnetic semiconductor whose unique electrical properties
have been well studied.

In this presentation, we will show the electrical and magnetic characteristics of a GaMnAs-based VCMA
device, in which the external electric field can be applied from the side surface of GaMnAs. To observe the
behavior of a single-domain GaMnAs, we fabricated nano-scale cross-bar structures with 100-nm width and
500-nm length, as shown in Fig. 1. The anisotropic magnetoresistance (AMR) was measured under applying gate
voltages. The observed resistance-magnetic field curves show AMR-like behavior; however, this is a little bit
different from that in the standard GaMnAs Hall-bar. The resistance slope changes around zero field may be
attributed to the reversal of the rotation direction of the single-domain GaMnAs. This rotation anomality emerged
only around [010] axis (Fig. 2), thus it might be attributed to the magnetic anisotropy changes in uniaxial [010]

component.
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Fig 1. SEM image of the cross-bar structure Fig 2. R — By curves under gate voltages Ve. By is
with 100-nm width and 500-nm length. applied along [010]+30°. The solid (<) and dotted

(—) lines correspond to the sweeping directions.
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Thermal and electrical transport properties of carbon nanotubes
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The zigzag (zz) edges of graphene host localized electronic states. If they are located on opposite edges of a
graphene nanoribbon (GNR), magnetic ordering of the edge states is expected, which may be used to create spin
filters for purely graphene-based spintronic devices. Exposure to H-plasma at 600°C etches the surface of graphite
and exfoliated graphene on SiO,, causing hexagonal nanopits with monatomic height zz edges to be formed [1]. In
between the nanopits zz GNRs can be obtained. Recently, we have successfully observed spin polarized zz edge
states in GNRs on graphite by scanning tunneling microscopy and spectroscopy (STM/S) [2], which had long
remained unclear experimentally. However, there are disagreements between the experimental results and existing
theoretical calculations. This is possibly due to different substrates, whose influence is not usually considered in the
theoretical treatments. In this study, the same H-plasma etching was applied to epitaxially grown mono- and bi-layer
graphene on SiC(0001) as that for the graphite surface to understand the role of the substrate [3]. Beneath such
epitaxial graphene exists a C-rich buffer layer, that is partially bound to SiC. At high temperatures atomic H
passivates the substrate through intercalation, thus the buffer layer becomes an extra graphene layer of what is called
quasi-free-standing graphene (QFSG).

After H-plasma treatment, STM/S was performed at a temperature of 78 K. STM images revealed nanopits in
the surface layer with an average depth of 0.30 + 0.06 nm, confirming that monatomic depth nanopits are created on
graphene on SiC(0001) by H-plasma. One such hexagonal nanopit with edges aligned in zz-direction is shown in fig.
(a). However, different from graphite, the nanopit size is more than twice as large and their shape is not always
hexagonal.

Apart from nanopits, elevated areas with a height of 0.11 = 0.04 nm were formed during the etching (fig. (b)).
Differential tunneling current (dZ/dV) spectra taken by STS were found to be different on elevated and non-elevated
terraces (shown in (¢)). On the lower terrace, it is asymmetric with the Dirac point around —500 meV, similar to the
original graphene on SiC(0001), whereas on the elevated terrace it is V-shaped and centered close to the Fermi energy,
suggesting a weakening of the substrate influence. Both the topographic and spectral features indicate that the
elevated terraces consist of QFSG, that was formed by H atoms passivating the substrate in those areas during H-
plasma etching. The anisotropic nanopits appear in both the elevated and non-elevated areas, therefore zz GNRs with
two different substrate influences on the spin polarized zz edge state can be studied in the H-plasma treated graphene
on SiC(0001).

—————
(C) —— Elevated surface
—— Lower surface

o
[N

dlidV (nANV)
©

9067206 "0 500400
Bias Voltage (mV)

Fig.: STM/S measurements on H-plasma treated graphene on SiC(0001). (a) Hexagonal nanopit on an

elevated terrace, (b) Elevated islands (blue dot) surrounded by the original surface (black dot), and (c)

dZ/dV spectra taken at the positions of the dots in (b).

[1] A. Amend et al., e-JSSNT 16, 72 (2018); T. Matsui et al., to appear.
[2] T. Matsui ef al., presented at ACSIN-26 & ICSPM26, Sendai, 2018.
[3] A. Amend et al., arXiv:1812.06402v1.
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Impact of electrodes on shift current in ferroelectric semiconductor
SbSI

ITHRMER PEIFER I - TEREE .
B ER RIREDERSEHEE 22, ST S EHITS
ME KE' it BE £F BXRZ /M EH?, +& FEVL KR 2

IR & O R SN O 7= E IR E N SIR 2R T LB T 5,
TAEOEGRIIZEIC X V. COBHROEFEY 7 FEIRETFIEN D BT NENTHICL Y FETZ PR
OYANANNERICHEEDBHL LI o7, 7 FERIZF YV TOBEEICKFEL v & v S fEsk
HONAENNRICIE R VL - 2R 252 [1], L2 L. 2 OFRHEIE 2 ToREERIIDTSE C I3 EMR
Rioyay b F—[HEDOHEICL ) TR T I EBTE TR 2]

Z TCARMZETIE, A E M 2 oA R SbSI Z X RYIE & L <, B Y 7 FEFROEY H
LICE 2 2508 2 i~ 72 3], SMHEEEIC X 0 ERLL 72 SbSI D Hifh i alRHC Rk & 7o M E %2 2508 L.
SCEIFE R R L 72, 2 ofER. OIEERT O ERRICHE CYE % 205 L 7205 P EEE Cld Pt @ X
5 EHEEABMOKE AYE TR E RNBRAIEONS Z & (Fig. 1), QIEA TERA 2YH % H\v 72 JERFR
ER 7 HEIE O FRHILBIRARA L 2 - 72 PtEMOMAM L W ABREIRKES bW & Bbh o,
PLEofER I, p B8R TH 2 ShSI D+ 7 FERMICITLEF ¥ V TOEABEICHFLGLTCnwE I L
FRBLTWS, X561, ROLEERIPKE 2 - 72 Pt BEMGURHC Y U CEFRE LR 0 BRI % 3
Rz ZORER, WEZITHE ORI O 4 HEC DML T2 I b b, ¥ro g 7 RN
DRBERIIFRE —TETH 5 & 0 ) FERIE S N(Fig. 2). ¥ 7 P BROFFOBENE IR L v & w5 i
BraRTZLITHIL 72,
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Fig. 1: Temperature dependence of zero-bias Fig. 2: Current-voltage characteristics of a Pt

=20 ="

photocurrent for different electrode samples. The electrode sample measured at varying temperatures.

inset shows schematic of measurement setup

[1] T. Morimoto ef al. Phys. Rev. Lett 121, 267401 (2018), [2] M. Nakamura et al. Nat. Commun. 8, 281 (2017).
[3] M. Nakamura et al. Appl. Phys. Lett. 113, 232901 (2018)
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Ultrafast photo-excitation dynamics of charge-density-wave
compound TaSe>

EXRHEH YEFER EEMRE ', I¥RWRH DEILER SEHRE?,
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IZBWT, 45 CODW IREBICH 2 b D &2 KL 32 Z & THEHERRBIC 2 W RV 7o HEZE E 72 CDW AR TEA
B2 2 ENMESNTND[LL, 2O KD, MHEENS X 2 MR-V BT A DO FEBLO AT HE
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AWFSETIL, CDW HH - BUREAH Z 7§ 3R-TaSex MR IZ IV VT, Stk IC K 2404 B & LT, &~
VT a—=TNEIT o, R TR E LTT T HOEF R L F—2.9 meV) B L ONTRAMDE O
TR F—155eV) ODRBRDLZFNX—A 7 — N Effol- 2EOKRFEER TR L, 7r—7%
ELTHRIRBIEZ DU TT 7~ Y E AR LT T~V O N HREE 2 ET 5D 2 & Chlig oIk

ST7 4 27 \: 2 éuf\“ - B T T |
WG XA T T R BT 2 (a)TaSe, 4.3 K ?i gz
BIZRT DOIXCOWHAHIZH D 43K TT 7~ LY (B — 27 & 1 THzpump |— 30ps

BRI 34 KV/em)$ X OST AR, SV A = % L F —21.9pd/em?)
ZIRE LT2BR o SEHRIREED S B 0 7555 Yo AR SE 5 D R 28
ILOREFTH 5, FHERREE TIZE RIS 2oR$ 8, &
H O ORRIZIE VT HRRED T H 5 H3~7 meV LLF O IER g2jmk&a4ﬂ< 1.0 ps
IO PR O, EORELREREBIZEDE SRR
BRI SNz, ZhUE, SBEhEIC X v EERREEICIT AV ET LW
CDW ¥ ¥ v 7MW AlREMEZ R L TR Y, BAeD =¥

— A7 =V OJNEIZ X o TREROFE R Z R L7 Z LT RER 0O 2 4 6 8 10
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(AP R L FETRPRIE T 5 ¥ o 7t Lk B 43 K2R 2@7 7~ i
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[1] L. Stojchevska et al., Science 344, 177 (2014)

79



P-59
W-AHR2OF7 /) ITTUORBRKEOBERLEREICS T 5EFEM
Ferroelectricity of an electrochemical thin film composed of
copper-octacyanidomolybdate assembly
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[1] S. Ohkoshi, N. Machida, Z. J. Zhong, K. Hashimoto, Synth. Met. 122 523 (2001)
[2] K. Nakagawa, H. Tokoro, S. Ohkoshi, Inorg. Chem. 47 10810 (2008)
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Introduction of joint-use eqmpments in the Cryogenic Research Center
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