Mn;Sn/Py 72 i 45 % i AT 3 A2 #fm B IR 5T

BT BE D KD B K D S

1) CRIEEE TR, N TR REMANE IR L PE S & seah s, SRRk b, KI5
030024)
2) (L7548 RedsE B BRI 7T fe, ORI 030024)
3) (LEARRIR AR LT E E AL, KJE 030024)

ACHfE (exchange bias, EB) RN TR/ S 7 o7 45 5 T H e A He kil

B, AT S MEAFAE BT R E 2 MR ICIE RS T8 45 THAE I QR R, AT
L SBRHEAR B EB St o 45 i A7 AE TARIRE 2R i B3 S A E A H R
WA LE . A Kagome @tk 13 FhAE L2 IR Bk AR (MnsX, X = Sn, Ge,
Ga %5) BT3P S0 ] SOBO BR PR B, a2 HEREN ) R R
O REE, RRWMES EB 70 45 A BLAR 304 . AR SO AR AR SR 4R I kA
Mn;Sn, i BH RIS HARTE MgO #FK il £ H = i MnsSn/3 554
4 (Py, NiFe) Fi4h. SCIRSh RR M, =R T iins iz B mr seal EB 1 mT i i
15, W B3 BarliE£1.6mT, H0] 357 (field cooling, FC) i 22 37 1 2 A&
WERATEE. AR H & HFREN MnsSn/Py FJi4, E5E. TAELR%
BN, SEDL T TR AN RS AR I B A Bk Rk EB SSUSI R IAE, CRFER mAER
IR THFE R Sl B e 7 2 SR A 1R O R 5 P 3 A2

R IR S E, SN, KRBk A R T

PACS: 773.50.Jt, 75.50.Ee, 75.50.Pp, 85.75.-d

HéE: EFRERBIFEES (HHMRS: 51975400) « (7G4 N RGN 7 HERE L4
(BH%w*5: 20210302124429) . VLHAREELEIHE (WHYwS: FZ20250823) .
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1 51 &

L E (exchange bias, EB) ®(SF T 2k (antiferromagnet, AFM)/ 8k
(ferromagnet, FM) 533 45 51 [F e 8 Hel &, 2 S BURET 5] LR VR 1k 3% il 7= A A
1) SR SRR G DL R U3, AR B e 7 28 P 228 S A e A I A% O L,
EB AR EF SN B4R EAIRAS, TR T2 ARG TP RE 70 5F %
RPN 51 KRB MRS R0k, EB RN AR @ r S5 a1, 2
TG Ak BR T IR BN R AR T 55 830 11 O B R il [ 671,

fE45: EB 533 45 32 AR AL 28 AFM #1k}, 18133574 (field cooling, FC) 7E 4%
IR MR AR AS S, T AFM R AERIR X ) B e A e bk, —
H ] B 1) % ) S PR AR AL, ARG HME LB BTG 2 AFM LA, EB 77 [ 38 X
PAFE 25 0 T SR B DI ) RO IR Aok O th = I % 07 %, Blanidid B iepuE e
B 5 T A AL LR EE 1 Mn-Ir/CoFeB St 57 4519101 2 R AR gt S ThI e
JRE, WU AR S % SEUBOR U, SRR M BUBRHI . ok
bb, O R BTEELEN &M EMAFAEA R, W Te $54% Cra0s/CrsTes 5 Jii 45 B AT £
PRARYS H 3 N IRIF BRI Bex, (HILTARIREEZ) 150 KU'; FesGaTey/ %4k FesGaTes
SRS B E K BB RN, EKHEIZ) 400 CCRIFAEIL T2, M DL 2 #3145 =
TN A A R KB f g — MR E IR 250 Tl S s s B AFM
il B 17 50 TR A 4R BRSO S5 40, A 24 i 5 9 75 SRl 11 O gt

o 0
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HA Kagome it 214 (AR IL 42 IERBEAE MnsSn i 45 G IHI A8 He il & F 4t
T BRI, MnaSn B eI 2 120° =M IAELL AT HI, TERehE )\ AR =
SR, S P9 SR RN R S I BR D18 (time-reversal symmetry, TRS),
AP A M EE /R (anomalous Hall effect, AHE) %S K% 6% 50 /R 2B (magneto-
optical kerr effect, MOKE) 228k N 1022 iZ AL LRy 7E AMiE3A /B F R ]
RAEE A EEAL, HEHT E SR A 3 10 75 TRl EB TE S AR AT T B AT 2,
W 544 (NiFe, Py) BAMRFMUT 50 R PRIRHE, /& B iE s 300 A i
Y Z AR 2, % MnsSn &5 Py MI#E R 45, H A A MnsSn (¥ TRS f s 4h
Wby 5 SR SRR, SEBL EB IRICREFE AT I i 4%

ARSCR F BB IR 7E MO (111) 5t i b i) 2% tH %515 & MinaSn/Py 5+
gk, Rt EB AT N S E L. it 5= iR E s BV AT SR MnsSn HAEIL 2R
SRR, SEIUBRELZ EB J7 MR, £E +5 T (-5 T) FC fiAb G, 1t
=5 T (+5 T) W3RN ArK 22 ¥ B 3% (exchange bias field, Be) B +1.6 mT
(—1.6 mT) #EZE —1.6 mT (+1.6 mT), LRI 52 4% & FC #3012
RS, 245 RARWIFET MnsSn ARILER S MERE i ) 57 T A2 #A% & BEME 7 S iR
SRAE T SEAS E HOPT i B A, AT a0 S I Tk LA B e A A A2 AR,
Fe 30 e A B R ) B R L I P AR SR A 1T R SE I ER A
2 Wik

ARSCH FTAEFE ) MinsSn AR By (50 nm) A2 K B RESE IR S U7 VA TE MgO
(111) BF R BAK. RIRESEMT 1.4x107 Pa, Ar SJiE 35 scem, LIES
JE29 0.7 Pa, #E50 TR 40 w HIZIZIA 20 50 nm J§ MnsSn ¥, BE)5, FRAL

B At IR E T & 3] 500°C, Hit—HmiRiB ok 1 hy fetREERILEI =R, ME



KH 60 w FIE IR H A% 2] 5 nm £ Py .

FER S e RUR, B X AT (Xoray diffraction, XRD) #ll1XHT 4 &
W, B R S S B RE DR PRI & R S8 (physical property
measurement system, PPMS) [JIRZNFFE 5% 11 (vibrating sample magnetometer,
VSM) 5%, RHAZEZHE (zero field cooling, ZFC). FC. =Rk MLH 4 M
WA R, RERMEFE S0 th R B3 i3 (magnetization—magnetic field,
M-H) Hh& 500 R 2. JREAEIR I B 5 B AR & R AL, WAL il 2 X 7E+50
mT #iIXIa; Hd FC 2 0y: 78 +5 T #MA T, KR A 400 K (BEK T
MnsSn [ZS/RIEE T =~ 420 K) LA 5 K/min FBERFAEE 300 K; 2505 i 5
HILAE 300 K NHiIN+5 T #I46HY, 755 MnsSn JEARILE e BAl, BRI 247
Py 2 AR A5 P 0 5 I 42 S T 1 AR A 0 SRR A FH (R U s Lo
3 iR
3.1 Mn;Sn/Py WM& W) SRR

TG 20T P 5 0 Ak 48 ) s R M R AR R 2 [R) 1 i AR B IR AT . ©
AHFFRR, MnsSn HIAFSLA A LSS K O T2 S Todl sk i U, B Gl
) S RS B2t FT e S O R AN 2L, BRI IS EB AN Rk, A
3% MnsSn H I ROW S5 /6 HEAT RAE. B 1(a) JEZR T MnaSn (#5146 5 fu £
) Hl o Mor B EE SR, BEh 3 MET (RhEEiril) 2
Kagome PLIRFEAT (B A FRIR). & 1(b) v MnsSn b 78 (1) JE 1 ) B A
(atomic force microscopy, AFM) REEH K, FEHEBE N 15 umx15 pm. M
b RIS IOUL S 3, R R I I S BUR LS, RN E (SE>5

nm). BFRAEERETRIRE, HEJR (oot mean square, RMS) FH A5 AX



A 2.3 nm. Z4ERKY, LRI TR FOR K ACHE, R T B e A
Jo 0 it A R AR A 8 T R, D ) e R R SR T O PR (Y ST A,

Kl 1(c) 79 MnsSn H 5 A XRD A7) Bl . AT AT AE H, 7E 20 = 40°
BT I T MnsSn BUHFAERT S I, XFRT (0002) Ahis [RIE, 75 s R X3 20
~ 87°4biE P WIS E] MnsSn H (0004) FTESIE, ZRBIHIEE ¢ Bl i) B oA B Y
FERAUA. UBAh, 7£ 20 = 42°KFITiE I T MmoSn 1Y) (1120) ATSF0E, BiBIFE S,
FAELE/D B MnaSn A, BRI 20 = 372811 20 ~ 7903 A 38 AT 5w 43 1) o}
MgO FHEH (111) F1 (222) FhTH. & A7 0TI SR LR R, YO BTl &
IR B B i A R MBS A A . B 1(d) Bros O < HE AT
Mn3Sn VAL BUEE R 4% B 1 = R

it — BRI, AR T MgO (111) #4JK_Ef¥) MnsSn #ERAE
180~300 K #E47 T [ i EE /R HBH (Hall resistance, Ru) sk, 455K 1(e)fTw.
fE 240 K LA T2 B0 7 B AN RRAE 0 (CRIBHEPR %) 128 90 4B IR RRE
(topological-like Hall effect, THE) &%, Ji7T Mn3Sn AfE AFM 7 &M B 55105
i MnaSn M (Tc = 250 K) Fral &I i AHE RN AR E.& DN, EAE R,
LR A R AN SR ORI R I Ru () 1E 52 35 4 1 B I P8 B AR SD 1 i, ELAE
210 K 530 HH o5 0 2 R 1 .. MinaSn 8 5 HH 4 1B 7R 2808 1 7 AE /2 MinsSn
AAE B FPEAE L2 SOk B R 230, 4R FE A 300 K P22 180 K I, -1 H g4
T BTS2 I IR B R R TS, AR AR AL 58, T HE B (R A 1k i 2 2 T



(@) (1) o

(©) (d)

-~ (=3 o
é gﬁ S} MIIJSII 80 |- —a—210K
= =}
2 Eell 0
£ 5 g
L S i 2 | 80
g
= § = i = A I L 1 I I
£ he ¥ S 4 22929000, - —— 180K
B \ 2 Fe — 0F M}"m@
! ,Q -\ 30pm a0 b ) 1 | l 3233220000009,
il i ' |
20 30 40 S0 60 70 80 90 =30 20 -10 0 10 20 30
20 (deg) Magnetic Field (kOe)

B 1 (a) Mn3Sn [ iEgE R (B G FRIR N Kagome “F1fi); (b) Mn3Sn # 5 HE K AFM FIHEH K ()
MnsSn F 5 IR XRD 755 8135 (d) MnsSn 8 7R SFE S RDEA BIR, 5% MnsSn JRFIS AR, L
B R 30 TeK; (e) ANFIERAE T MnsSn IR Ry BRI ARG R,

Fig. 1. (a) Crystal structure of Mn3Sn (the blue region denotes the Kagome plane); (b) AFM topographic image of
the Mn3Sn single-crystal film; (c) XRD pattern of the Mn3Sn single-crystal film; (d) Optical micrograph of the
Mn3Sn Hall bar device, consisting of the Mn3Sn film and six electrodes (scale bar: 30 um); (¢) Ry as a function of

the magnetic field in Mn3Sn film at different temperatures.

3.2 Mn;Sn/Py 32 #fm BN RT3

FEWIIA MnsSn B4 IS 2% R 47 ST 450 5 A TR AR QR b, ASH
FUEEEE MnsSn $hFMEILEL S Bl Fr il i H e A i & 15 5 EB R BEALA.
N T 3t MnsSn/Py 53t Jii 45 () AT S5 MRk, 0 R IR ST T AFM RAE, 4N
2(d) . 5 1(b) Mn3Sn H#E ) AFM BT EE AT &1, MnsSn/Py 57 45 ) AFM
PG I R 278 v, (B HIEHUR R MnsSn §1LJZ BB B, 3R IAHDRE B2 T
SN CHREEE N 3.6 nm). X PR ULEE Py 2SI AE— B2 R Bl 1R
TH] I AOUETE SHURFAE. MnsSn/Py 53t 53 85475 HAT 4 1) 2 ThD 5 BE VR AN L S,
Jo B ST A $A B B AT A B AR BL T TSR A 1 RIS HOAE i A

Mn;3Sn HHEFE 2 120°9E 3L 4 SR EAE ), 2RI 9t )\ AT e 45, 1%



AN TR TRS BRI, X AN HA AT RS, S5 f a7 xe ik 1 )
MnsSn #EFEELA R STl SRS, BEmTaE] Py 2 Mk Bl LR A% 7 1) 5 A
2 Jeorn 1 MmsSn/Py it 45 B JE T HEA 454, LARAE ZFC 5 FC 464 Tl 5t i
AFM S48 S P RO ) \ B R m) J 30 EB JE B 2N . ZFC i A2t Jo AL,
MnsSn B\ B RO 2R IR G207 (effective field, Ber) HE, 1K
2(b) Fow. WG, FHiRERAC A G EA AT Py JRBREEHE S MnsSn #5)\#)
FEORSF SCOPAT IR, A2 & 72 S IS A E S S Hdy, (8 Py 2 AT IR 23
Ber J7 A A WA (K 2(e)).

£ FC AT, ZR AL Bre 835 KT Ben N, WA BUOMILIZ T MnsSn
E )\ R EUA EHE (B 2(c)). IR R B R e why X 18] Jm, S S BRREAS #i
& 122 B eHs], fE MnsSn 5\ AR A B LR SR RORS E SC s, X
Py ZWFERGEANE FMAH, SEWMGRIZHE Bre J7 H7 AL RIS, 1Kl 2(f) B
. PRIk, VAN BB A2 K Mina S fi )\ B R BB R £ AR TR A 7 T S BRI A2 #
AT E, JHAE S AN SR E R AL, A T Py IRREGE MBI 56 1, 1k
i ) R A IR 75 1) S % L (R KT 2
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P 2(a) /& MnsSn/Py 5 251K & . (b) ZFC F (c) FC I RS Z A& IR BB, ARG HT L3RR Py (1

WhFETT ), A SRR \ BT AR R (Néel) JrfAl. 1 MnsSn J2H ) AF #6512 Ber FIZL G H7 R

/5. (d) Mn3Sn/Py S 45 1) XRD 75 B, (e) Al (f) Bon T FC iTFE /5 1) MnaSn F Py 22 [8] (GRS K 2 18]
MeErEA.

Fig. 2(a) shows a schematic diagram of the Mn3Sn/Py heterostructure. (b) and (c) illustrate the magnetic states and
interlayer coupling when using zero-field cooling and cooling field, respectively. Brown arrows indicate the
magnetic moment direction of Py, and blue arrows represent the Néel direction of the magnetic octupole. The Betr
caused by the AF coupling in the Mn3Sn layer is indicated by red arrows. (d) AFM topographic image of the
Mn3Sn/Py heterojunction. (e) and (f) present the schematic diagrams of the magnetic states and interlayer coupling

between Mn3Sn and Py after FC.

3.3 Mn;Sn/Py EiRAZHulw B BSLHEH R

SRBGAIEHT SCHE 1 SRR A AR S AL, A SO MnsSn/Py 5 45
EARFR S =/ T EB WM REF. B 3(a) 78 T MnsSn (50
nm)/Py (5nm) FFREEE ZFC 444 T MnsSn R R B A2 e fi B 0%, BE 5%
FE 400 K 722014 300K, BJS7E 300 K Nt l+50 mT Bidz R 3R M-H 2k, Wl
RIAFERE W 3(a) £ BRI 5 ZFC Zfth TR a1 28 54k 1) 110837 77 16 i

¥, W7 B1 5 By tF5EAFEIN B~ —1.6 mT, FRHR 5457 SR T B W] A



FOE A B m E. ZFC R R e A IntE37, MnaSn 1 )\ A% A6 B w) B 5 1f )2 18] )
BRUL Berr $R7E: WG ZEUAREF TG E, JFE S sc Al E RAE Py EHAEE W)
BAPATHER, 3 3 18] 4 A A ) (A2

B H 8 FC %5 F MnsSn B B 6 573 4528 6 B K R ), 2 A
A FHERE 400 K BESHEINTE N +5 T W7, IHRFRZME AR S ¥ 212 300
K, 7E 300K 44 FF +50mT o AR N REA IR M-H 2k, B AR
FEWE 3(b) 2 _F AR TR, & FC (B=+5T) J&, R HI 28R A m B/ J5
A H, Bex 29749 1.8 mT (W1 3(b) FizR). FC it 29 Bec .3 KT Bew, 8 Mn3Sn
)\ SRR S M 75 Tl HE B s V0 )5 5T S BRI R & 1 P K iz Bl % 3 2 Py
JZ, T RURR e B 45 1) Sk, (R 1R 2 7 A T [ (R

(a) (b)
150 150
100 | 100 o
@ S50+ o
R g sof
- 0 -
£ g 0
S sof 1 =
g i E -50 Tmm.\-_ 300K
-100 - Mn,Sn/Py i L In-plane B
-150
200 L L L L
-50 =25 0 25 50 -50 -25 25 50
B amT) B mT)

& 3 (a) ZFC F1 (b) FC (B=+5T) (M 400 K F&iRZ 300 K) Ja AR EE . 22 b A dE B Dy B R AR
B B A By Ao ETHANR R 2k i, T EIME N R E Y Bex.

Fig. 3. (a) Result after ZFC and (b) FC (B=+5 T) (cooled from 400 K to 300 K). The insets in the upper left show

the corresponding measurement procedures. B1and B2 denote the coercive fields of the ascending and descending

curves, respectively, and their average value corresponds to the Bex.
ORI R T AN MnsSn PP B S AS it A B P RE 0P, AT
FEH € FIP IR E 300 KR, Sermlltines T WIdatsdn, RIakIHBER. BEAE

Wl AR N+ 50 mT (T N RES 43 SR M-H i £k, BRI R



4(a) 5 4b) £ EAEE PR, B 4) 5 K 40)EY, -5 T 5+5 T M6t 7 A
PR R G T IERES T RS, RN Bex 2)79+1.6 mT, HiE{E S FC %4F

SRR, RYMETH G RTEOL N R SEI EB Jr M PI#e. AT IR T =
IRANINEEZ EAE MnsSn AEILER Sk th P B v, 38 3o 57 i s kel A 0 5 '

Wl Py EHLFEHES.
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150 | A 150 B9 o
+50mT 0o g
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Kl 4 (a), (b) 4300 K I MnsSn/Py SR &5 (TN M-H ik: SR AYE A 7 FEM (a) Bre=—5 T, (b) Brc
=+5 T IIIAGER. (0), (d) 24 FC T )2 RIS & 07 1R 78 S0 4 P R RS R (o) FC (B=+5T) Al (d) FC
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Fig. 4. In-plane magnetization-field curves of the Mn3Sn/Py heterostructure at 300 K: results measured under in-
plane magnetic fields of (a) Brc =—5 T and (b) Brc = +5 T. (¢), (d) Room-temperature test results of the interlayer
coupling direction preset by FC: (¢) FC (B=+5 T) and (d) FC (B=—5 T), with cooling from 400 K to 300 K,

followed by the application of a reverse isothermal magnetic field. The insets in the upper left show the

corresponding measurement procedures.
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ZRRERAS K T EE A . FE S SELE 400 K 2548 T itin+5 T (-5 T) 4Méidm 4T FC

AR, BE S PR 300 K FEAEZIR R i =5 T (+5 T) #M#3%, Filid+50 mT

i@
ITH N RS R I M-H 2, BARIRAE I & 4(c) ME 4(d) 22 B
. B 4(c) 5 4(d)R W, FC TBLI 2 R & 77 10 7E 2 IR 4 AF N Al = 1) 55
T 7y BRI, B [l 2Bl 2 R AR XS B e, . EB (A 4EF/EZ)+1.6 mT. B
FEEREW, FI M 2 ULeiE MnaSn 47 B, 78 o5 T IRTAS & i & (1) 5
2% M . S, ASCKBAREE AFM/FM R i 459 EB SN ISl &1 5
MnsSn/Py 7B 453047 1 xF b, HAE T L 53 ot 45 200 S SIiBi EB 280N T 75 2% AF
R TR 1 4, 2P RELH MnsSn/Py 7l 4575 =i S B SR Wi T i

PR R AL

1 AREM AFM/FM 7 J5i 46 EB 20 K52 5% A4F 15 48 S MinsSn/Py 55 45 % EE
Table 1. Comparison of the conditions required for realizing the EB effect in representative AFM/FM

heterostructures and in the Mn3Sn/Py system investigated in this work.

FREH FRAERE I BB IFME | SR
JfE 473K, 1.5 T |EMIS T
1 | IrMn/CoFeB AFM/FM iB-K 30 min 57 EB, Jo%EHY [30]
A B e IE IR S N
fESF IR N @@ FC @ ar
2 | Cr03/Pd—Co AFM/FM | EB, HT 273 K [ 6 T [31]
Wi —60 £+100 MV/m H.1%

E| a5 2550 K N 1 T [ NESHIE K
AFM/FM | 30 min 52/ EB

2z 8 T Wi 23 K i#4T
4 | MnsGaiCore E |57 1 08‘# Wi N 523 K #E-T (331
AFM/FM FC &3/ EB

e 2k SeTHEZE 380K, FEJGLE 1 T M
AFM/FM WHi N FCAHIZE 5K

gtk A TAETE 300K Fiafin«s T 4

6 Mn;Sn/Py Wiz ED AT Sl EB &8, i | AL
AFMEM. 1 B ot P s B 26

3 | Mnslr (111)/Py [32]

5 Mn;Sn/Py [34]

4 HEip

AR SCR ) BTG AT E MO (111) Fdf A Ji_ Bl 4 1 w5 B2 MinsSn/Py &



4, FFRTFLH EB AT 9 M R AU, S gt AR W, 1R B AR i T
A P A EB RUN.: ZFC 5 F T Bex 29—1.6 mT, +5 T FC 564 N 2105+1.8 mT.
FESEFERL b, O8I 300 K NHEN+5 T W1 B AT S Bex 7E+1.6 mT 2 [H] ()
RIS HJC R APEFRE AR, MnsSn 1 E L2k S BRBARE PP B m) Rl AE ANk IV F T
KAEESE, Il SRR AT A A A R Py EREFEHES, TR 2 WA
(51 R IR s 7 1] S AR . AR FUAE SR S A1 T S T 56 T 4 AR L 20 I kil ik
() EB SRR A1, L7 ME40 EB Jp i 450 PR i R Rk, R RS2 I
PRBAATE F T YR 4% S RERR G 0 70 MO Fe S ki B e v T 2 AR AR L T SR i,
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Abstract

The exchange bias (EB) effect originates from interfacial spin exchange coupling
in ferromagnet/antiferromagnet heterostructures and is a key mechanism for stabilizing
the reference state of magnetic memory units and reducing the power consumption of
magnetic tunnel junctions. However, traditional EB systems based on collinear
antiferromagnets generally suffer from limited operating temperatures, and the
regulation of the bias field relies on thermal cycling with insufficient flexibility.
Topological noncollinear antiferromagnets (Mnz.X, X = Sn, Ge, Ga, etc.) with Kagome
lattice structures possess intrinsic time-reversal symmetry breaking, local spin splitting,
ultrafast dynamics, and nearly zero stray fields, making them ideal candidates for
overcoming the limitations of conventional EB systems. This work focuses on EB effect
based on the noncollinear antiferromagnet Mn3Sn. High-quality Mn3Sn was deposited
on an MgO (111) single-crystal substrate by direct-current magnetron sputtering,
followed by the deposition of Permalloy (Py, NiFe) to establish AFM/FM interfacial
coupling. The surface roughness, crystal structure and topological-like Hall effect (THE)
of Mn3Sn were characterized by atomic force microscopy, X-ray diffraction, and
magneto-electric transport measurements in the temperature range of 180-300 K. Such
heterostructures reveal a stable EB effect at room-temperature, with Bex =~ —1.6 mT

under zero-field cooling and Bex = +1.8 mT after field cooling under +5 T (from 400K



to 300K). Particularly, reversible switching of the EB direction could be achieved
simply by applying an isothermal in-plane magnetic field of +£5 T at 300 K, giving Bex
~ £1.6mT without thermal cycling. In addition, the interlayer coupling state preset by
field cooling can be completely overwritten by a reversed isothermal magnetic field at
room temperature. This behavior originates from the field-induced reorientation of the
noncollinear antiferromagnetic Néel order in Mn3Sn, which reconstructs the interfacial
exchange coupling and reverses the hysteresis-loop shift of the Py layer. The above
results suggest that reversible control of the EB effect in a topological noncollinear
antiferromagnet/ferromagnet system can be achieved at room temperature without
thermal cycling, providing a new platform for develop novel low-power

antiferromagnetic spintronic devices.

Keywords: topological materials, exchange bias, interfacial effects, antiferromagnetic

spintronics
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