$F4085 F 1o h E o1 4 33 R Vol.40 No.10
2021 4F 10 A MATERIALS CHINA Oct. 2021

#HHLE)
5 3% R 3 Bh IR 8k #% CoTh 5 % Fh 5 B5 B2 8 3h

Fh—48", MiEEC, BB, F W
(1. b s iR K= i B 5 TR 25, dbat 100191)
(2. dbEizs iR K= 05 B TRE2EEE, b 100191)
(3. 22N K2 WE2E S REPEAD B2 E S 5 5090 %, 2 M 730000)

W OE. AR RSN —— 5 R AR R, B TR RO AL M B A, AR BN
HL 22 ST Y A IS LSRR A Ak DR LA R ) R W RE R B R R I I 32 G 7, BRI, R0 7 3R 18 5l BV T Ak i Ak 3 v
BARGRERRS B, TREAEGE . BEZ RS 1 E A TR CE RO PRI R I X, DL R T LA 1) Sk T BT CoTh WEREAE Sy B 58
MM ZR , HilE R R U ARG AR R G 2, ISR TR R T I X CoTh W MBI il 17y LA % WG W e 3% sl (R R S8 0T . S 36
£, AEFEREEAFEHIENT CoTh MBAFHZIB/NT 10% ., L5k, s ki3 Bk wh e 14 4% 3 00 08 55 2 37 il 3
BN EERR , meAh, R s R B I R RE R By, R BUAE 7R R TR 1l B T R BE RS B R AR B T 4 T6%, ik
F 3683 pm/s, TEARBLABHA R v BT 52 B RS 2 181 4l Bh R e BE A DO B 3, S R SRARTIAE A e i T 2840 R SR IR RE T i
Hete,

KR RERWW,; WkRL; CoTh Wi, Bmids; WinGRERE

RESES. 0482.52°4 X RAFRIZAD . A XEHRS: 1674-3962(2021)10-0737-06

Surface Acoustic Wave Assisted Magnetic Domain

Wall Motion in Ferrimagnetic CoTb Alloy

ZHENG Wenhui'?, BIAN Xiaonan', LIN Tao', CAO Yang’, SU Dan',
SUN Yiming', YANG Dezheng’, YAN Zhaowen, LEI Na'

(1. School of Integrated Circuit Science & Engineering, Beihang University, Beijing 100191, China)
(2. School of Electronic and Information Engineering, Beihang University, Beijing 100191, China)
(3. Key Laboratory for Magnetism and Magnetic Materials of the Ministry of Education, Lanzhou University,
Lanzhou 730000, China)

Abstract: Voltage induced surface acoustic wave (SAW) is a hot research topic for manipulating magnetic properties in
spintronics, due to its characteristics of high efficiency, low power consumption and long propagation distance. The ferrimag-
net has attracted much attentions due to its fast magnetic domain wall (DW) motion. The study of its DW motion assisted by
SAW is of great significance for the magnetic memory and DW logic devices. Here, we chose ferrimagnetic CoTb film with
perpendicular magnetic anisotropy, and fabricated the coupled device of the SAW and Hall bar structure. The coercive fields
and DW motion in CoTb film under SAW are explored by magneto-optical Kerr microscopy. We found the coercive fields re-

duced by 10% in CoTb film system, which is mainly
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ESTE . E%0RREIA I (12074025) ; 22 K2 propagation fields under the SAW. Furthermore, we ob-

served the DW motion speed increased up to 76% with the
assistance of the SAW, which reached 3683 pm/s. Our
work has successfully realized the rapid DW motion driven
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Fig. 1 Schematic diagram of surface acoustic wave and Hall bar device structure, the film material structure is Pt(3 nm)/CoTb (2 nm)/Pt

(3 nm)/Ta (3 nm) (a); the hysteresis loop of the CoTh Hall bar measured by the magneto-optical Kerr effect (b) ; surface acoustic

wave reflection (S;;) and transmission (S,;) spectrum (c)
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Fig. 4 The relationship between the domain wall movement distance and time without surface acoustic wave and with various frequency

surface acoustic wave (25 dBm) (a); the relationship between the domain wall speed and surface acoustic wave frequency

(b) ; The relationship between the domain wall movement distance and time without surface acoustic wave and with different

voltage surface acoustic wave in 130 MHz (c) ; the relationship between the speed of the domain wall and the applied radio-fre-

quency voltage, insert: the relationship between the speed of the domain wall and the applied radio-frequency voltage (d)
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