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Fig. 1. The EDTA-Dy dressed graphene and its device transport: (a) Schematic configuration of the device, where the EDTA-Dy

(orange balls) coats the graphene sheet; (b) Raman spectrum of EDTA-Dy dressed graphene, indicating that the sample is a single

layer graphene sheet; (c) resistance as a function of back gate voltage (V,) for EDTA-Dy dressed graphene at 2, 20 and 290 K;

(d) Vg dependence of the longitudinal resistivity pz. and the Hall conductivity oz, measured in a magnetic field of 12 T at a tem-

perature of 2 K, where the Hall conductivity goes quantized and the longitudinal resistivity approaches zero.
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Fig. 2. Suppressed weak-localization in the EDTA-Dy dec-
orated graphene device and EY plot: (a), (b) Weak localiza-
tion of pristine and EDTA-Dy dressed graphene at differ-
ent Vg while fixing the temperature of 2 K; (c) ngpTgl as
a function of ngp for the pristine and EDTA-Dy dressed
graphene, where solid and dashed line are the fit for them,
respectively.

A5, AR U o JLP PR RE R BB, X E T
EY AUHL - I BEshERALG]. o S5 405 th 4 P e
FER 28, TI45 EY L A BERE & 0k Aey 2928
5.2 meV.

3.3 STFEIFERAERERENS THIHIE

3.2 1 AR By S A 5 R UL LR A EY AL
il & 25 R UL A1 SRR B e, H KM LA
JIE -2 AH ELAE IR e P M 2 5 . M) B 0
R EMAZ T | AT Z 1 i 585, B A8
arFI s YERERS B4 &, M, EDTA-
Dy 44w X SRR WS o 1 A S rh iy 25 i s
TR, FFEBRtEIg SR T EY HLEIAH - A et

e = IR T B B A B A
FIIES. W& 3(a) Bz, AR ANE A SRS
FERIEI TR 2N 0.66 nm, T &1 52 BURE FL BEAY
W5, K s PR 0 o1 5 2 2R, OO R
53 A A TR KL JRE 4 O AR (EL 4R i B
1.64 nm. BXFRE 4G 58 B 5t A ALY STk
il B8, 3 I T A SRR AU AL )2 B I R
5 HLA AR B AOC 2R . SXFPHEUR T REA 2l X sk
A7 20 RS IS b2 BT, AATTIE/ N 1k o Jrox
AT R BT I, P T IE R AR 2090,

eSS R R b YL N R ) WAk Y]
A SRR, FRATT3E o S T A DN S v L P
KARAH A SR AEMTHT S AORLBERE . ARG Lundeberg
il Folk BU $2 H Y BIE, A1 SRR MR <755
BEHLAY I B 34dgy 7™ Az, T k2% TR N G T P R
PRI 7 . X T 3 ) e ST AR U, X P AL R
P RIREHLRE Ap (B))) AT LA BT R 2% 2 07 AL

L2 2 2

sin“6d 4;13c0s 0 hnl|3/2 %B?/v @)

Ap(n.0,By) =

Horp 6 & fa Uiy 1) 5 N #3707 m )k S, 7 R
BERE TR, ROMA S0 R AR A OCHR JBE. AE
Za EDTA-Dy 4r T8 5 1 5 0290 10°H
80°. SN N #E 5, i R (2) UG 2
HiJG Z%/R %)% 0.14 nm 1 0.67 nm (WL 3(b)).
RETHENVATHES T, A s Wi SME AL
21 LG HL BEL A R 7, 250t T ELRE T 1 55 SR gk
G 3 . 3K SR BT Y A TG 3 o 2o W
BF, 77 AR 1 38 20 L A St A 2L

067202-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 3B 3R Acta Phys. Sin. Vol. 71, No. 6 (2022) 067202

s (b)

&
1 g
G
~ 0F
3
a
O ~
1N .
4 e Pristine graphene
e 5L e EDTA-Dy/graphene
-1 =
< 0 =10° Z2/R =0.14 nm
0=280° Z?/R=0.67 nm
_9 . . . .
0 30 60 90
BT
0.04
(¢) *By=0T *B,;=05T (d) «eB,=1.7T (e)
0.10f °*By=10T *B;=15T eBy=15T Z2R = 7.06 nm3
*B,=20T *B,=25T *B;=05T 200}
¢B,=30T «B/=0T
S < B  Pristi
2 ristine
Q %y 0.02 =
L N =~ e EDTA-Dy
t 0.05 [ [
< 4 & 160+
Pristine 0 1201 Z2R =1.07 nm?
—0.04 0 0.04 —0.04 0 0.04 0 5 10
B,/T B,/T B}/T?

B3 00 B GO R AR R At AR I 30 1 A1 SR IR SRR A4S () KRB ROARTE A7 3806 () A4y PG A1 3808 (F) W70
RMBIESE, F e E R g 100 nm; (b) TEAKPRES T, 70 TG £ 8806 0 8 o BEL A 07 37 00 % i A8 1k, Herhrsizgehy (2) U
HE], WESES A n =644 x 10" cm 2 F14.27 x 10'% cm 2, i B2 K SRR BRI (o), (d) 75— RIEEE AT
By, WA I JE A7 405 1 B v L T BT (B, <0.04 T) 155 J5 SR B (e) 4004 75 BB M T I B 1SR AR T i e 1 557
{5 B2 R, JLAR S Z2 R

Fig. 3. Atomic force microscope characterization and ripple configuration revealed by the vector magnet measurement. (a) Atomic
force microscope images of pristine graphene (upper) and EDTA-Dy dressed graphene (down). The scale bar is 100 nm. (b) Res-
istivity of pristine graphene and EDTA-Dy dressed graphene dependent on B?/. The solid lines are the fitting according to Eq. (2)
using n = 6.44 x 10" cm? and 4.27 x 10'2 cm 2. The inset is the measurement configuration. (c), (d) B, —dependent magnetocon-
ductivity (B,<0.04 T), at a series of fixed B/, Dashed lines are the fitting according to Eq. (3). Panel (c) and (d) correspond to
the graphene before and after EDTA-Dy dressing, respectively. (e) Extracted values of T(;l plotted against B?/ , the slope is re-
lated to Z2R.
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Selective enhancement of Kane Mele-type spin-orbit
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Abstract

In order to enhance the spin orbit interaction (SOI) in graphene for seeking the dissipationless quantum
spin Hall devices, unique Kane-Mele-type SOI and high mobility samples are desired. However, the common
external modification of graphene often introduces “extrinsic” Rashba-type SOI, which will destroy the possible
topological state, bring a certain degree of impurity scattering and reduce the sample mobility. Here we show
that by the EDTA-Dy molecule dressing, the carrier mobility is even improved, and the quantum Hall plateaus
are observed more clearly. The Kane-Mele type SOI is mimicked after dressing, which is evidenced by the
suppressed weak localization at equal carrier densities and simultaneous Elliot-Yafet spin relaxation. This is
attributed to the spin-flexural phonon coupling induced by the enhanced graphene ripples, as revealed by the

in-plane magnetotransport measurement.
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