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Investigation of Materials for New Magnetoelectric Functions
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Spin orbit coupling in solids is known to play an important role on new magnetoelecric functions
and phenomena. In inversion symmetry broken systems, the spin orbit coupling breaks the spin
degeneracy without the help of time reversal symmetry breaking. Eventually, the spin splitting
of the electron bands with the spin-momentum locking occurs. In such a case, the coupling
of electron’s motion and its spin leads to a variety of spintronic functions and quantum states
such as the emergence of a new topological phase. In this study, we investigated the electronic
structures and spin polarization of inversion symmetry broken materials, by means of spin- and
angle-resolved photoemission spectroscopy. The first case material is 3R-MoS,, which is a
semiconductor with valley degrees of freedom at the K and -K point in the reciprocal space. Its
crystal structure is characterized by the 3 fold rotational symmetry, in contrast to another well-
known centrosymmetric polytype 2H-MoS,. In 3R-MoS,, the almost full spin polarization of
Zeeman-type was observed, which was absent in 2H-MoS,. The spin polarization was opposite
to each other at K and -K points, clearly indicating the coupling of spin and valley degrees of
freedom. The second target material is MoTe,, which shows a characteristic nonpolar-polar
structural phase transition. In the low temperature polar phase, our spin- and angle-resolved
measurements clarified the clear difference of the top (0 0 1) and bottom (0 O -1) surfaces
appearing as the polar domains. We successfully assigned the observed segment-like bands to

the Fermi-arcs that are expected to emerge in the topological Weyl semimetal state.

MEEHN

B ORI < A Y BB E R
%%ﬁﬁ@txzy%%méﬁéﬂﬁ%%tb
TBY . FHELAEARO A5 EE S
T ZOVEDIT, Z2H kPO L
2RI BWTHREMIC A Y VBT 5 BI%
BETOND, ZO L) =AFER - BHIZL
LAY OfiliE L T 4720, EIFER
AT OO EMIE R w2y b
=7 ABEFRF A L L TEACIIZERE S Cn

bo LMLZFOIAINF—=AT —)VII/NECE
WEMEIC T EIEEAT. SV RERAE S5
WA RTWEHOWEPEEN T D, T4
ZZDEH) R ENOL EWEEER TV ik
FERBITelICBITAE KR T v anflay s
G35 % R U720 BiTelD T ¥ 2 35058 (53 =
INRT A—#3.8) X, TNETORARRLEN
%f@%&itkwﬁﬂﬁ%ﬂ&c:ﬁéw EFAN
COERAE VR FEBT H720121%, 22
IR B (k) Zefd s I 2 RN R
F vy TREFPER N & OB 72 2



The Murata Science Foundation

BEMDPHEET LI ExHOPII L, 20k
BiTellZB99 %55k - RIS L 2 FRIITZEH
EWNNCTEEATONTE Y . BERELOLFEIL
EREIMTOMSICERER. 777 = V[
KD — Rl % BOBE U7 M G R £
B LWESIE IR AN 4 L STns
RWFFETIE LFED & 9 PR & % FF oW
BTN A 3IEe R R R BT i 22 ] S P
DN Z R TWEIK R 2 LT, #Hr LB
WARBG & EBT 2 WEORR L BT HED
fEIHZ 179 2 &% HAVE L7z BARAIICIE, 2N
7 T3 B FRE R Joy T 22 ) BBk R P DB A
% H 9 5 A MoS,. M- AR A 1 A s
# (EFHEER) 2R T FEEMoTe, % &% x4t
KLL, INLOYEIFOEFHESLHSE
A Y v RO EEBLI 21TV FiiERERCY
BOBERO—PETREWFEEITo 72,

B =

EAR OTET M < A Y CHEH R,
BFOEE L A LRSS EEIERL
THEY ., FHEREASRO AibAh Sk S
NTW5D, ZOVEDIZ, 22 IR FRIE DR
NI RIIBWTHEWICAY VBRI 25
BT HN D, e d HALC 22 M IR PR 2 R
REABTHETIVELT, HEICRT LI %
INA DT - T 2B T I AT19804EM I HRME
ENTWDE, ZOEFLTIE, BHEIZLD 2K
JCHHE SR OIEHE T EY L T 22 M Sz
BSOS TWD, &2 CHMERELS X

SYaNETIL “Rashba-type”

=R

BT NA2T7-ZY2NET IV, EFRTEE. GIEEHE
ZERE DRI,

CAE Y SEHFHOBETIZAE U HEM A
L0 E.BXOkOIENY MV OAH RN
BaE LD b, FEREEHG (KAL) T
E2DE PIZIE+HxHINEEN T 5 E T A +y
FHOY; % U 5856, -x I EE§ 558
Xy HMOSE KL b, ZIUSED, b
bEAE VB L W2 EEmOHHET RO
NV RIZEWIZAE U DSCEATIZ R L 7220k
BlIZHE L., 2o 20 F —[EAHIE
E="Ctapk TEDENS L) I12h2 (M1
Flo STy oplZ T a/NNF A—=FTH,
TV aNPROIREZIRTETHD, DL
% RILTER - BHICL A Rl E T REE
B 7280, FAEE AT T 0 22 M IR
Btz WAy ho= s 2AEHEHITE LT
BEANIIIFERE SN TV 5B, L2 LZDOI A
F— 27 — IS CEREEICT 5 EI1EE
2P LV KRERAYE U HRERTWE OHEE
HEEN TN D,
TAERLAIIZOLH) L HNOL L YWHEFER %
T, BEEEABITe I BT AE KT ¥ o
INFUAY 33 2 LI L 720 BiTelD T ¥ 2N
WR(FL 2085 A=438) 13, ZNhFTO
HAERREKEARTORE & B L THiRAM
ICKk&w, $/2, COFEKAY VR EEY
B 72OITIE, 22 IR (R 7 A S
WA BNy R¥ vy 708 T8 otk
% & ORI % LEGEMIFIET 5 2 L &2
LM L7ze TOHBITellZBI$ % FEER - B
2 & B FREMPIZESENIN TS EIThITE
. BERBES G E R Ei T OALER
KR, 797 = VRO N — A% O L
7o ARSI O L WESE SR DS
2 &t ST,

ARWFZE TR LREO & 9 G 2 FE oW
BN A 3 ERFRE R Sy T Y 22 ] SRk
HEOWNERTWEICHREZILT, TLVWE



Annual Report No.31 2017

SHEHRCRTHEER T 2MEOHE L
BEIBEOMAEZIT) T2 HWE L2 FEER
Eirole T TEICHWERFES, A
YOS R E TSN TH L, A
S PR A RO Ttk WE P OETHE
EEIANF— - lE R THM L CHETEZ
LIZIE—DFETH L, Frld, L—H—
DERERE % 78I % b EF 5
ZEIZEY . EBRREIIBOTER R SN
ERTH) L RWHEL LT, 72, K-
ISV DIFHER A G DA DS W B T
(ZAE R o OV F — 2R e 2> SPring -8
7z & O LR F B e 5% R0 1A & K7 iUt
BHEfge Y~ 7 — DAY 43 i % BR A L,
R DR R R A AT o720 THUTED,
3E MO EF T L ERBIES A )V 3
A REAK3R-MoS, 12 BT, i 147
DTAL GEREZ2H OK ) TD0.14eVIZ KR
ERGACVGREBILT:, $72AE V50
FEERE D, ZORMMPS[E—~< H ] L LI
EN Dzl MO A Vi w il 5 &8
12, EEIEZER OK, -K A (& 0/ L —)
TAE VG EHE LS LRI T 522 8%
L7 THUTKD . FEBIINIL Y OETFIR
REL LTIEIZ100% DAY »ofiie &b %9 A
Yy N = ARRE DRI T L7z &
7o FEBU 2 AR V- IR MRS AR (GRAE R
) AR PSRBT -MoTe, 2 xR &L, Z
DYWEPFOEFHELESL BRI AL VR0
EREB 2 AT o 720 EOfER, R
BWTHME AL AIEBICESR)FE(001) &
F(00-1) OERMIRFED 7T HEBLIIZ I 5 &
BT, TNENDOEMIZBU /30 P &
AV GRmERLPIC Lz, ZHUSE),. 2o
WEIZBWT I RA VAN T A IVEERIREE &
ZAUSHED) FER G RIIRE (72 VI T —7)
DFEHERIET LR T2,

— LU





