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Demonstration of the superconducting Edelstein effect using atomic-layer
crystals

UCHIHASHI, Takashi
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A detailed analysis was performed on the spin-orbit locking phenomenon that
is the premise of the Edelstein effect regarding indium atomic layers. Since the spin scattering
time obtained from the in-plane critical magnetic field and the electron elastic scattering time
obtained from the sample conductivity are almost equal, it is understood that the dynamic spin-orbit

locking effect with spin inversion plays an essential role in this system. discovered. This is a
completely different mechanism from the static spin-orbit locking effect expected by the
conventional theory. In addition, we succeeded in producing a fine conduction channel with a width
of 10 um made from an atomic layer. We also developed an instrument that enables both STM
measurement and electrical conduction measurement, which can operate at the lowest temperature of 0.
4 K and under the maximum applied magnetic field of 9 T.



B X C—19,. F—19—1., Z—19 (i38)

1. WFEBRGE ST 5t

T—F ) a XA N RIE, RKifi i T O MR FRE O K D T > 2 SUELE A A
TEH (SOC) ICEKRT2ZETH O | FERMEERNTAE AR E FIREE T 5720, KEEH
EEOTWZ, LNLZ—FT Ay af A RICE DAY UFAERICITERA L L TRE 2B
BIMAMLETH Y | PHEERCHRESEOME 2 WS RV IEEE ) OKRIE/K T IXRiAD
VW, T—Fvad A R EBGERICBODTERTNIEA Y Viid =R VX —Hufk Y o o
EIRCAERTELITTTHD,

Lol BREEEHNTE—T VY a XA VIRORGEICR) LT EBRIZFIE Loz,
TR EOBEBELMEA L LT, [FZRILZE M RS RS L 7= R im CoHAE L H—F7 T,
— B 2R AR A 0 D & R R TIEELN O B CRREIRENE SN T LE Y 2 &N
%i%ﬂéoit\%ﬁﬁﬁfiﬂﬂbk%wt@\ B HELC X » TEA = RVF—ITER D

EPRENERCTTCLEY, Lo TT A AEOEBRGERE T, 732 SOC I X
DXE/Ath7IW DAY ZAFET D20 b HMETIZ R o T2,

2. WROEB

AR TIE, ACUROAERIRE LTT v 2V SOC 247 5 2 RIt)F 1@ ik DB EIRIC
EHT D, BEEERICE DD —T N a ¥4 UHIROFBBREEIEL, AL U fiE = 1/LF—H
e OB TERTEDZ L E2TRT,

3. WD Hk
ERROMAM A X 1 1ZRT, FEKA T 1—2 $E1B A

ST N N ~ —FhTagAe
WZERZRT &, =—TFT Ay aZ A URIZED 3 aEE 1 (J;g{ig)éﬁ_,zéijgﬁ

AR LREE A ICERE SN, IERIC LV ER B T X
WMAT D, AV EW =T Ny aX A R%E
H L & BT 5 = & T 734 o O
I*kbfﬁmﬁé’&ﬁrf'chéimﬁ%fm
MR LEE Yo, FPERfRICmMTEELT 4
%774&mf—bw%®ﬁﬁm%%ky*w% )
1@@“5%%&%75@%@&%% 0B, ZOR o e

IO T=Ic, HFRAEEN N ETICBERLTE
t/kb—vxyk4ﬁ/5~biy%yﬁ%% X1 ARSI I T D FEER O], A D
méﬂ5—:yﬁiE%ﬁfﬁé F7EBREY BEIIA LV ULARTFEBEYEAD
RELHED D =012, [—0EHI s LT s STM BZ27R7

ié%ﬁ%Lﬁ%& EIEEHEEIT) Z LN

F LV, ZODOHT-REERE LT,

4. WFEARR Rashba k
(1) B A HER v %
7 5h R O fig e
T—F) a2 A R EBD
EJRE DAV HER v X T
BRIZHOWNWTT v 2% SOC %
BTHA VU LRFEERNSRLE
U 7R e i hT 217 - 7=, #FZELR
FHFIIA VU LR BBRE
ROWENBEEES T=0 ~O4FET M2 T2 SOC ICL VAR LT-7 =)V 2 & g7 A
SR U BRR CERGERTE R BB e vk VR A R
\Z &> Tk E DR Y @ 3
EREICE THEMIND Z E2FEBRTENIL T\, 73 a2 SOC IZEERT AHEIYR A
VB T 2 ZN R K B RN RSB O BESRIK X FE RIS 1IN PR SR TR, 2o
FERAFITX 220,

_@ impurity

/ \/ /"'

dynamlc effect




AR 1L i N B S DR AR T E 2 B BIICIRT 35 Z L2 L 0 . A B BB BELIRE
ME L T3MED T T v FikEHIR L Crso= 86112, 52+ 14, 33+18 fs Z#457-, £7=. Wizl
WRBIZHB T D 3UEHE ISP & [A UBUEHI 3 U CE 7 HPEBELRFR & L Cra =69£12, 70+12,
57T+12fs #1571z, FEERFAZEHHN Crorta BT DI E0D, EFNHMERELEZ 2T 5 I
AEUBEELS LTV D RS T 7o, 2 OMEIN /2 A U BELO T2 | mNER RS IE 3T )
[RAZKRESHMZDZENAREE 72D, Tb b, RGO REH KA ViuEn v %2 7
WP DEDTHDLN, WRNDLEZONTELLIRAY U Z2—EFMICHEET 5 72
HRTIFRL, DLAAEUVEELZ R S E 2B RICEL D LD TH L Z Ebno7z (S
Yoshizawa et al., Nat. Commun. 12, 1462 (2021). X/ 2 Z# &),

Z OFETIE. MATEER A AW ERBOREIZ Lo THXEENT, 2 DB ETor 2T DB
YAV ISV g Wil :niw%ﬁﬁﬂfiﬁ%x?/f%fwﬁm’ib@%ﬁﬁ#%zét
Thbd, ZOEDICT7 VI H ETEZRAF—ERONTAE U SAPIHI END 72D, AL
LB % 2 TR N S D ERRIRTE B,

(2) PmE T v RV OIER

kT Yy R—~R T A F v E—bmyTF T
IZE > TERLZET v o 2 /ViRIEL 300pm 23 FR5Y
Thol-N, EHRAF L —25FHTHZ LIk
0 AZET v U FVIEE 10um ([ZF TR SEDH 2 L
WZRE LTz, MIWVEERZ DY v R—~ X 7 1330k
EOEMIZ IV ESITENTLE H D, ~ A7 O

ETRTDHIL T, A A Ay XL BE— iR "
FIZLVBARZERZ b OB ET v o 2V E21E

422 LI L (M3), 5%ITEET v o R SoToorsen
a7 I 7 lETED S, AT URomEE

79, ©

(3) MRERBREE X STM, S A B ) i 25 1 oD BR %

K22 % ET 5121, B —0FBHI R LTSI X 3 HHAMRIE T v o Rb D A A 7 BN
YO REMEBE L BETHRENEOR 27508 Bl Yx P~ X7 3R A E—L
Wi %, & 2T, BUTOMIREE (Be7e - ﬁﬁﬁ{m EMNTIERLT,

BRI ) RIS OB TS EEE A E L <, B
m%MEtffﬁ<smﬂm%ﬂﬁhﬁﬁ:&ﬁf%é%ﬁ%%%bt(E4%mo%%ﬁ%
HIE DT DTSRI B TR 2D TR D=y MIBALTY A4 4 AZ v b
i %A#éﬁ\_@l%/bkﬂﬁﬁ@%éﬁftwﬂsmAyP%W%Lt(H4%mo
HRBIAZHRIZIB T FEAE STM ~y RNICERBIZFEA L, BEEZEXISD 7 FA4 F AR
FAIZA~y RTEFHFALTHAIL, SIMBIEZITY, ZODIIHEREMRZET L, BifEdkER
EiToTc, ETRWBRICEBWT, RIKEEERE 0.4 K, Wﬁmmm%oréiﬁbto

X4 () B HENISEAN SN h 728 STM ~v ROEE, (F) WEEEE (8
FEZE - WREE - EES ) RHEOE FESHEREE, AR, SIMBAIEDL TEXH X912
hiE L7z,

I

o )



AILEIT BT D Fe @ EIINEES 13 5T Th o725, A1 9T 1251 & BiF biv/eizs, & imikHlE
IZBEWTH KV RHIFHOBY CTEBRE T2 Z ENARRIZR T2, B LA Py AEFJEhk
s D ENER IS & U Tl 9T £ COERT —Z 2872 ICBAF L, X7 U RFUT 3 2 H K
FNT 2 R SOC A LD AT RERBGR TOMN2 2B 2 5 Z & ZBIEIOR LT,



Shunsuke Yoshizawa, Takahiro Kobayashi, Yoshitaka Nakata, Koichiro Yaji, Kenta Yokota, Fumio 12
Komori, Shik Shin, Kazuyuki Sakamoto, and Takashi Uchihashi

Atomic-layer Rashba-type superconductor protected by dynamic spin-momentum locking 2021
Nature Communications 1462(1-8)
DOl

10.1038/s41467-021-21642-1

Takahiro Kobayashi, Yoshitaka Nakata, Koichiro Yaji, Tatsuya Shishidou, Daniel Agterberg, 125
Shunsuke Yoshizawa, Fumio Komori, Shik Shin, Michael Weinert, Takashi Uchihashi, and Kazuyuki
Sakamoto

Orbital angular momentum induced spin polarization of 2D metallic bands 2020
Physical Review Letters 176401(1-6)
DOl

10.1103/PhysRevLett.125.176401

NIMS 2021

2021

K. Yokota, S. Yoshizawa, T. Kobayashi, Y. Nakata, K. Yaji, F. Komori, S. Shin, K. Sakamoto, T. Uchihashi

Electron transport study of atomic layer Rashba-type superconductor

MANA Symposium 2021

2021




76

2021




