2023-12 AL R S 54 (SRR A
59(6) Journal of Beijing Normal University(Natural Science) 337

LaAIO/KTa0,(111) RER S £ M TR

mxXk R ' OEEH

REF HKxE AKFE

/.

BAE ZXRU

(JERUIRFE R F ¥ R, 100875, dLAT)

E BRSO B TR LaAlOyKTaO; (111) St S i)l 05T, 45 R R W, £E(112) @i L il 5
A i B I T A8 ) B DR T DA, I S 47 17 48 ) 8 DR T DRI P vl B 25 2R K30 s HL-S MU R % B ) K Ta O S T
SHAS S 200 TR KTaO, Fr 4 238 S P A BURA oy SRR B2 L

4217 LaAlOy/KTaO,; FLIH - Bk ny A5
FESHEES  0511+.4;0484.2;0514.2

0 5l

UL AR, ik J 2 AR L Y R R R TS B
ZEMC LI R I RAEHE | i, seFe MMy
T B A P B B R DB B . T U 4 R A Ak
Yy far  BLE . A BER S E 2 A RS,
DL i ki e [ pl B 0 — 250, 3 0 4 R Ak
Yy 5 45 WoR AR 4 AR TS L L L = & R R
IifiE. Hd, LaAlO,/SrTiO;(LAO/STO) 5 i 4% 5 1 /5
O T AE B R 4k 1< (2DEG) 5 32 KL i
ARG BN THLHA YIRS, B S ark, A
JIE FEL - 2% R IS DG I A e 4 O TR A T R Y
Hif 5.

2021 4F, 2% [ B 57 52 56 % Liu 551 9 S8 iiE T 7
(111) B [7] # KTaO,(KTO) % JiE A1 EuO 5% LAO fY 4
%48 w5 2 22 () A4 T B L AR T ke B
P, IR B >1 KL RE M, 7E EuO/
KTO(111) # i vy, 768 2 4R Z 0 W52 21 7 & 1 1
i Iz 45 ) S, 3 3R TR I S S B A e B T A
“SROUMT. BEJE, WIS R Y U iR G
T KTO A Z 1 A 8 S. KTO(111) F i 1A £ 1 S
ASTREE AT IA 2.2 K19, H LAO/STO Hy75 HEE L 10 1%, 1%
7 THT Ao BIF 5 AT Ay 3L R R AL TR, O R A e VR
R B B2 AL 48T i A

H T, ¢ T KTO 4 £ 5t 188 5 B Pk i BF AR S8
Btz Rkt zik,. HhKTOKZRAMBES EHET
A H BB TR B A 2. 5 STO e A 1 A [H]

*E K AR SE4 B B3 H (92065110)

A TR (1965—), Tk, #H2. BFSC 7 1. BT

mail: jenie@bnu. edu. cn

W fs H 4. 2023-05-05

DOI: 10.12202/j.0476-0301.2023191

() 2 KTO = A K 3 I ) 8 5 vl 1 2% B 5% 1) KTO
A A EBR [ A5, I LA 3 A8 T 5% 1A X 5 R ] s 1l
R R R R [ A OGP, X SR W] KTO K & L im
S ALH AR AT LU BCS % ML S H s i B, b —
75 1, KTO iy Ta™J@ T 5d & 1, A RRAY [ -
BB (SOC) M. i, A #fF 58 & B 5% SOC nf LU S
FKTO F 1t k8 5 o s AN p P e A7, AR5
R M2 b AR FR T e EL A R R AN S e AR A
DA R AR BB e = S R, TR AR 2R gl 9
K 1 Hh FNE - T 285 4 A 1) e L

FEE I, #ROK R B T E 6 H B E
FRUTL e i 5 30 3 S R e ) R A 1 R B ) 2
S i, R ] LA Sy b 50AE 5 SR S ) AR R R T AR
SEAFFERIE S, IFi75 T H H 45 4 i 3 ot AR 285 4 114 1
ARIOL ST AR R R R 22 1) R S AR SE 0 1 T TAE
Pl 28 45 B A N, A8 T F L JB 4 JEL SC, Tl 0 AR R TR
T HLRE I 11 07 AR 2 W A A S A o A RN Y. R
T oA N A T DA AR S R4, o] UEERR S,
T KT A A A FHD 108 200 S 2 T K e 1 B 5 v I 1 5
BRE RN, T A o AR X 4 B S A AR S R
PR G, il 45 5 AR (9 F 5 4 0 38 FH 1 5 0
PR MR DG 106 A A L IO, B R R 0 OB L )
G L EE i 2 P O A P20, 5 ad o R R i A gl
A5 FRAT AT ABIF 58 RF i X X Bk Bl G i 7, 2E i 4R
I H AR # HUB 5. il in: i 74 Sr,RuO, 1) pip,
i b T 2%, Hicks 58 P H9 & 7 — A~ 68 % [A] 1) it in

T 5 A ) T R K ML BRI AR OC 1R 2R 000w 1 A AR S5 R E-


https://doi.org/10.12202/j.0476-0301.2023191
https://doi.org/10.12202/j.0476-0301.2023191
https://doi.org/10.12202/j.0476-0301.2023191
mailto:jcnie@bnu.edu.cn
mailto:jcnie@bnu.edu.cn
mailto:jcnie@bnu.edu.cn
mailto:jcnie@bnu.edu.cn
mailto:jcnie@bnu.edu.cn

888 LRI A2 2 4 (A AR 2 i)

%59 4%

0.23% 1Y Ef 2 s 240 0 fift 07 A8 114 2h€ L 3 (100) & 1) it
1) FE 26 7 AR AR R AR 24 5 0CH: S i AR TR
T, WA & M3 Jin s Hicks 41049 J5 28 T B, 76t AR K
() B3 N A5 JS T, 35 5] 3.4 K B 1Y Sr,RuO, 48 5 it X 2
A FRRINA A FH. BT, 6T KTO Ak &
F14) 6 T E X AL VA A i, TR G T BT R it — 2
5.

AR SO L N AE B H T LAO/KTO(111) 5t i
SIBFSE. 43 AIAE (112) & 1) A1 T0) &b ) L 7t i 2k
op A% AT T, i R N AR ) AR £k ) 25 A B KTO St 1
R RIS F M ptip, A BE — T A FC 1 K, I
I B R R AR B A LMD A & B, R KTO A
T 7 5 R 45 ) S e

1 SRFERSRE

11 ERE FHSR AL EHL, ¥R —B
10 mmx3 mmx0.2 mm B KTO(111) 3 F (& JE R} & 41

KTO substrate

KTO (111)

Intensity (a.u.)

20/(°)

1
20 30 40 50 60 70 80

R AR BRA HD) 43 00 (112) A1 (1T0YAS [R] (14 & ) 1]
], YIE 5 B9 R 54 3.0 mmx0.3 mmx0.2 mm.

1.2 SEREAK A O K il Bk (PLD) il £
LAO HF & . 8 2 BP0 19 (112) 5 (110) & [ 1)
KTO(111) 3 F [7] i} jit A PLD J H, £E 5x10°° Pa H.28
NG Fr . R R IREE A E) 700 °C JE4EHF 10 min,
ik 7 73 2 I ), SRS HE 1.9x107 Pa 1Y 4R T L
FULAO . A< 3Crh PLD A i FH A9 #80% #% 4 Lambda
Physik COMPex 102 KrF (% K 248 nm) , IOt HE 7 % &
J 1.0 - em™, Hi 3y 2 Hz. % LAO FiL A 52 LS, 16
AH ] R R M 700 °C [ 2 % .

1.3 X5 & 47 & (XRD)45 ¥ R E ffi /| XRD
(ShimadzuXRD-6000) il &2 5 9 5 A 5. &1 1 /& KTO
(111) %} JiE 1 LAO/KTO(111) i XRD Kl i%. & 1 th
ATLUE B, BT A Ik 3 KTO(HTD R, A W
EFT ] LAO T )RR e, ZR A LA A LAO 8
AR,

b LAO/KTO

KTO (111)

20 30 40 50 60 70 80
20/(°)

E1 KTO(111)# JE(a) #13E & LAO/KTO(111) (b) i XRD &t

14 EFHEMEAFM)EIRRKIE K 2-a KTO
(LD W R TIE S, 7T LA H A AR K 3 I R 04 4
JV% 2% T R 2T 30, ¥ 07 A (RMS) 2% I R RS B 24
0.08 nm. [&] 2-b & LAO/KTO(111) i AFM % i J& 51
K. KTO(111) 44 i £ M 76 LAO i JE TR S ok 58 4 7
a5, BR i LAO Bt AR F- %8, RMS 29°4 0.3 nm.

2 nm 2 nm

—2 nm —2 nm

2 KTO(111) % K (a) #1 LAO/KTO(111)
(b)Y AFM RE 57

1.5 Bi#EEMX 78 CS100 % (Razorbill Instruments
Ltd) E% i B30 107 A5 2 B (strain cell) | Ji& B3 R g 5K
B, %A 2 h Hicks 45 P BT, 8] 3 4> HL o 2
Fa) R #F i Stycast 2850F T ¥4 5 44 I it Kl 78 B & %2
MR L RS T B RE AN AT 3 TR R R R AR
AT LA strain cell PR 4 ~F- 47 B i, 25 4% [ g R
. % JH Keysight E4980AL LCR H, 25 3 %] Hi 25 #4710
. i Ffl Keithley 2400 ¥ 22 F 3 25 1% H0 HE B Jita i i
o DA S5 BRSP4 0N ) B R T
JE WO, FLRE 5 s H e 23 8, AN AU AT P e
JIVANE (R o N EE AT I N € = A Al RS U
REDRAS R ity N PRI 3 AR 28 S e, ik ke 1 BRLAh W ) S
RN A AN I B P 1) 0

i FH 491 AH il K %% (stanford research system, SR830)
TE Hi B il ¥ ML Triton-400 3 4 (Oxford instruments, &
JE A DUIR 2 10 mK) A gE A7 Il A2 i i . AE iz



%6 ] 30 T 285 LaAIOyKTaO,( 111) F T 5 9 204l v 75 Jl 2 5 889

0.15F+
£ 0.10
a
e
< 0.05
0 L
7 i i 0.01 ‘ Oll ‘ i ‘ 1I0
T T — e
: MR AR R = VE: LI T FELA KO A
FiF s B S FE R 7 R L (R P A 2 4% 25 pum (19 36 LT 0 4 D 0 00 L PEL ) 75 5
ALZR) M R Aol 7.5 R 8 25 985 e 1 DU 5 B4 ARIEMEEH LAOKTO(I11)EY
LR EETE 0.1 pA (O HL T R M4 T I, DL 6 7 (G I PR p BRI R
XL AT AR AT I, (F SN 79 Hz, 2K DL | BE, T, 29K 0.6 K.
B EE B o 3R A 255 W I i 2 48 (PPMS, Quantum &l 5-a FTE 0.575~0.625 K i & X [a] N, ¥ 8 A B
Design 23 7 )X #% EHEAT B, M6 A B 28 FAYHLBH R p Xt 1.65 K(T.o0) it () L BHL 2% p, s  28F
10 pA. FFIA—Ak, F35 plp os BT BE T 005 AL 2%, 1N 75 &

. B /1B A 2 5 0B 8 1S 2 506 26
2 SIWERI I RLAS G R SE LIS A8 e e = (L Lo)/ Ly WP 5 11

Vel 4 2 P S R G o BELRBEIREE T LA B T R (2 < 0) (0, th BB L
HAS AL 2. MFEL 4 o] LU RE R R B Ty R, BRI (2> 0) B, ML/ X
ASIREET™ 200 165 K, T 230 015 K. J M G608 — 3% T fl 4 ol 7 7 2 0 5 1 D A
LR T, 5 Sk T 0 B S0% P M R KR,

a &% 0.608 | b
0076 §§
—0.045 9’
055 0 0.604 - 9
——— 0.045 9
¥ ——0.076 Y 'y
< = 0.600 @’
R 050 f-mmmmmmmmmoof s ‘f,o'
0.596 |- 9
#°
0.45 'y
0.592 |@
0.58 0.60 0.62 -0.08 —0.04 0 0.04 0.08
T/K %

TE: REBICKN RN, LR L IR ME S LR
5 VE—EEEppo b THELZ(a), HRT. SNE BEKRBEXR (D)

FEFE S-a B3t plpesk=0.5 B 5E T, E S-bp R HPLRMEH RS RN REAHZEA KR, LRAZR
T AU (102 B R R P BRI 5 ST AS RS 0 R 1K CsVSby 1Y pee. Toes 25
R G TG T LTy SR R R R0 A5G A B AT S R b O AT 8 9 4 A
Al 5 R L5 5B B T TS A f. SraRuOL TR T I = A IR RO T p U A,

SIHTE S5-b T LA T, B2 R RS o e A Hicks BFFE417E I Sr,RuO,(100) i i e i 44k 7 17 )
il N R SRR AR NN TR AN S EE A B VS HT 0T REAR & HAT OIS e, 9 I JHG - e X

A p W, S HE T TV p BT (potip,) 2220,
T.(s) = 0.599 +0.099s +0.073, (D i . LAO/KTOC111) 0 T 21 5 1 £ 24 1 6



890

LRI A2 2 4 (A AR 2 i)

5559 &

gy, XA ZRIER 4, X R B KTO ik R A 5
Sr,RuO, & & A [l {48 Sl XL T.(e) & R i 2k ki
AR, 2T R s, AT T A8 5
b1y, W B AH . ARSOR L R ar R U SR K.
T, Rt S A BA R G MU 5 T B S A b S R )
Xof R B AR I BE T, B 52, A AN T SR T Y
A5 Ak e B 2R o R AR R v R AT N A R TR
T AR 5 22 8] R A .

o7 FH B 07 A8 A 1 < SR L BE R
— T BE 8 45 I 55 2 2R 55 X BRIk T B 1 A A S B T
BeC2 g ] LLGE b A R A2 A0 g B e A
S0 i 7 FR I A4 R H TR . AR e BT S TR A
RH 2 48 £ R A 3P H B R 5K B my, S 4 AR B9

(2)

(Ap/p); = Zﬁl ;&>

J=1

0.04 -

0.02 -

[Apipl.—[Ap/p],,

—0.02 -

—0.04

—0.1 0
(eam8,)/%

0.1

s p $5 0 AR 7w A HL B A o3 ) RoR
HA B 2R 5k 1 AR AR 5K 1 4 i G, j=xx, yy, zz, yz,
zx, xy). X HL G SC12) T W R x 5, (110) 7 8] 4
y J7 .

G B 1 R — b SR Y g R AR, AR B 5 [ T
SLE R MY Liu S50 R BoR 224064 U A 9Y, KTO
T A5 1) S FRATT T /E R B E LAOKTO
112y 77 [] b F BH 3R AR AR 3 K, 7 (110) J7 1n) R BHL 6 AR
AR /N, B L L BE 23R R B (my—m ) B R B
Ji HL-AMUT R K 8T R, WE B T KTO F i -5 1 S A7
A ST R, BT KTO(111) B i i 7S £ fb i
RUORE O BR M R G, myy—my, = ([Ap/p]xx_[Ap/p]yy)/
(60— &), BARMY L T 0T W2 25 SCHR [34-35]. &
X4 1) 53 T 2 by =[Ap/pl, —[Dp/pl,. Kl 6-
a AANFNREE T & et B R B2 i [Ap/ o], — [Ap/p],,
Bl N AR £, — &, BRI OC 2R, FE3 S 2R M 1 i 0 G R

osh " <}
04} ?
2 03 >
£ 02
0.1 %
0 % 2 0000

T/K

e LR BN G L 1R 2 R R LA bR A 2
Bl 6 [Ao/pl—[80/p)y BERIEE (eg,,) I M X FR (a) . MR BERRZE (my—m,) BEEER X H (b)

A I S R SRR y = d¥/de = [Ap/p],,—
[Ap/pl, /(& —€,), BRI A 5P H BH 2R R E (myy=my,) , 7T
PLGE i B 6-a W PE LA R RPRAS R, X TN A AR T
E RT3 0

d¥ a

& " haT=Tyre ¢
Krfr: a BN AS S M 2P SR/ HA WG b & Ginzburg-
Landau [1 F A T8 o5 B FF 10— 930007 5 Bk 10
A2E; c RSB RFNETFIEN, 2S5BS
T 5 19 Py U

K 6-b B RIS E 4R, 158 T" = 0.58
K, HAH SR 4 p-T th 2645 2 09 I S5 AN IR B T, A —
FOX R, MR E R B R R S W R TR —
PR AT B, AL, JEAEK, AT Mo <
FELBEL 5 30 5 37 P T4 00 5 96 S 5 B

3

R A 2% 2838 G B2, FeA PR A LU B9 BIE S v 4 1
W2 B9 S8 5 FNE TR, LRI KTO St i 4 2 vl fig
FEAE R LT 1] 5 A | 2% SO 25 0 1

3 i

KTO FL1H 4 F8 By R 3 Pk 0, %o T FRATT R A 50 — 2%
MR ZEFRAESEEGSHNE. SH#KE
AH LY, A0 R AR 5 R 31 3 FH 5 6 B A DG I ) 4
PR T, E BF 5T AR R 5 A b g ok BRI b
FH A SR 53k 07 7% 45 R i H T 9E fi LAO/KTO(111)
GRS IR DF I A5 R R B PR BE R A
AL OB Iy NIV 4 N WA S U R B B NI (T N S K
bR 3 55 8 T I SR A ek B e 2% 1) A2 AR A s KTO
RMRR N E S0 A AR E T, 5 e XRPIH K
g3 Al AR A F A G, 38 i 43 B ¢ e BH R
FBO IR AR G R, TR R i A O Y S LA



%61

3 %% LaAlOy/KTaO,( 111) 51 8 S 1ty B0 1w 728 9 455 BF 5%

891

Wr ke Ay o, R T 4% SR S AT AR BRI
SERAAUA B T HAT 2k — 2L B A% KTO F i 4 5 5
{14 4 BIES IR, i L T B A 1 D BRI SRS R A
A ARSI 1R S

4

(1]

(2]

(3]

[4]

[5]

L6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

52 30k

OHTOMO A, HWANG H Y. A high-mobility electron gas
at the LaAlO,/SrTiO; heterointerface[J]. Nature, 2004, 427
(6973): 423

REYREN N, THIEL S, CAVIGLIA A D,
Superconducting interfaces between insulating oxides[J].
Science, 2007, 317(5842): 1196

BERT J A, KALISKY B, BELL C, et al. Direct imaging of

et al.

the coexistence of ferromagnetism and superconductivity at
the LaAlO,/SrTiO; interface[J]. Nature Physics, 2011,
7(10): 767
CAVIGLIA A D, GARIGLIO S, REYREN N, et al. Electric
field control of the LaAlO,/SrTiO; interface ground state[J].
Nature, 2008, 456(7222): 624
BEN SHALOM M, SACHS M, RAKHMILEVITCH D, et
al. Tuning spin-orbit coupling and superconductivity at the
SrTiOy/LaAlO; interface: a magneto-transport study[J].
Physical Review Letters, 2010, 104(12): 126802
LIU C J, YAN X, JIN D F, et al.
superconductivity and anisotropic transport at KTaO; (111)
interfaces[J]. Science, 2021, 371(6530): 716
CHEN Z, LIU Y, ZHANG H, et al. Electric field control of
superconductivity at the LaAlO;/KTaO,(111) interface[J].
Science, 2021, 372(6543): 721
CHEN Z, LIU Z, SUN Y,
superconductivity at the LaAlO;KTaO;(110) heterointer-
face[J]. Physical Review Letters, 2021, 126(2): 026802
CHEN X, YU T, LIU Y, et al. Orientation-dependent
electron-phonon coupling in interfacial superconductors
LaAlOy/KTaO,[J/OL]. (2023-01-31)[2023-05-01]. https://
arxiv. org/abs/2301. 13488

GUO Y H, QIU D, SHAO M X, et al. Modulations in

superconductors:

Two-dimensional

et al. Two-dimensional

probes of underlying physics[J].
Advanced Materials, 2023, 35(22): 2209457

ZHANG G Q, WANG L J, WANG J H, et al. Spontaneous
rotational symmetry breaking in KTaO; heterointerface
superconductors[J]. Nature Communications, 2023, 14(1):
3046

ZHANG H, YAN X, ZHANG X J, et al. Unusual electric
and optical tuning of KTaO;-based two-dimensional
electron gases with 5d orbitals[J]. ACS Nano, 2019, 13(1):
609

MA Y, NIU J S, XING W Y, et al. Superconductor-metal

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

quantum transition at the EuO/KTaO; interface[J]. Chinese
Physics Letters, 2020, 37(11): 117401

HUA X Y, MENG F B, HUANG Z Y, et al. Tunable two-
dimensional superconductivity and spin-orbit coupling at
the EuO/KTa0,(110) interface[J]. NPJ Quantum Materials,
2022,7:97

AL-TAWHID A H, KANTER J, HATEFIPOUR M, et al.
Superconductivity and weak anti-localization at KTaO,
(111) interfaces[J]. Journal of Electronic Materials, 2022,
51(11): 6305

CHUNG S B, CHAN C, YAO H. Dislocation Majorana
zero modes in perovskite oxide 2DEG[J].
Reports, 2016, 6: 25184

SUN L L, CHEN X J, GUO J, et al. Re-emerging
superconductivity at 48 kelvin in iron chalcogenides[J].
Nature, 2012, 483(7387): 67

YAMAMOTO A, TAKESHITA N, TERAKURA C, et al.

High pressure effects revisited for the cuprate supercon-

Scientific

ductor family with highest critical temperature[J]. Nature
Communications, 2015, 6: 8990

WANG N N, YANG M W, YANG Z, et al. Pressure-
induced monotonic enhancement of Tc to over 30 K in
superconducting Pry Sty gNiO, thin films[J]. Nature
Communications, 2022, 13: 4367

HOLZAPFEL W B. Physics of solids under strong
compression[J].
59(1):29
et AN SRR SR T A (0], b R
s PSS Jyoe R0, 2021, 51(4): 188

HICKS C W, BRODSKY D O, YELLAND E A, et al.
Strong increase of 7, of Sr,RuO, under both tensile and
compressive strain[J]. Science, 2014, 344(6181): 283

LU X Y, SCHERER D D, TAM D W, et al. Spin waves in
detwinned BaFe,As,[J]. Physical Review Letters, 2018,
121(6): 067002

LIUZ Y, GU Y H, ZHANG W, et al. Nematic quantum
critical fluctuations in BaFe, Ni,As,[J]. Physical Review
Letters, 2016, 117(15): 157002

STRAQUADINE J A W, IKEDA M S, FISHER I R.

Evidence for realignment of the charge density wave state

Reports on Progress in Physics, 1996,

in ErTe; and TmTe; under uniaxial stress via elastocaloric
and elastoresistivity measurements[J]. Physical Review X,
2022, 12(2): 021046

STEPPKE A, ZHAO L S, BARBER M E, et al. Strong
peak in Tc of Sr,RuO, under uniaxial pressure[J]. Science,
2017, 355(6321): eaaf9398

HICKS C W, BARBER M E, EDKINS S D, et al.
Piezoelectric-based apparatus for strain tuning[J]. Review
of Scientific Instruments, 2014, 85(6): 065003


https://doi.org/10.1038/nature02308
https://doi.org/10.1126/science.1146006
https://doi.org/10.1038/nphys2079
https://doi.org/10.1038/nature07576
https://doi.org/10.1103/PhysRevLett.104.126802
https://doi.org/10.1126/science.aba5511
https://doi.org/10.1126/science.abb3848
https://doi.org/10.1103/PhysRevLett.126.026802
https://arxiv.org/abs/2301.13488
https://arxiv.org/abs/2301.13488
https://arxiv.org/abs/2301.13488
https://arxiv.org/abs/2301.13488
https://arxiv.org/abs/2301.13488
https://arxiv.org/abs/2301.13488
https://arxiv.org/abs/2301.13488
https://arxiv.org/abs/2301.13488
https://doi.org/10.1002/adma.202209457
https://doi.org/10.1038/s41467-023-38759-0
https://doi.org/10.1021/acsnano.8b07622
https://doi.org/10.1088/0256-307X/37/11/117401
https://doi.org/10.1088/0256-307X/37/11/117401
https://doi.org/10.1038/s41535-022-00506-x
https://doi.org/10.1007/s11664-022-09844-9
https://doi.org/10.1038/srep25184
https://doi.org/10.1038/srep25184
https://doi.org/10.1038/nature10813
https://doi.org/10.1038/ncomms9990
https://doi.org/10.1038/ncomms9990
https://doi.org/10.1038/s41467-022-32065-x
https://doi.org/10.1038/s41467-022-32065-x
https://doi.org/10.1088/0034-4885/59/1/002
https://doi.org/10.1126/science.1248292
https://doi.org/10.1103/PhysRevLett.121.067002
https://doi.org/10.1103/PhysRevLett.117.157002
https://doi.org/10.1103/PhysRevLett.117.157002
https://doi.org/10.1126/science.aaf9398
https://doi.org/10.1063/1.4881611
https://doi.org/10.1063/1.4881611

892 LRI A2 2 4 (A AR 2 i) 559 %

[28] QIAN T M, CHRISTENSEN M H, HU C W, et al. [33] SUN Y K, THOMPSON S E, NISHIDA T. Strain effect in
Revealing the competition between charge density wave semiconductors: theory and device applications[M].
and superconductivity in CsV;Sbs through uniaxial Boston, MA: Springer US, 2010
strain[J]. Physical Review B, 2021, 104(14): 144506 [34] KUO H H, SHAPIRO M C, RIGGS S C, et al.

[29] MAENO Y, HASHIMOTO H, YOSHIDA K, et al. Measurement of the elastoresistivity coefficients of the
Superconductivity in a layered perovskite without underdoped iron arsenide Ba(Fe, 9;5C0q.g05)2A8,[J]. Physi-
copper[J]. Nature, 1994, 372(6506): 532 cal Review B, 2013, 88(8): 085113

[30] MACKENZIE A P, MAENO Y. The superconductivity of [35] NIELP,SUNKL,MA W R, et al. Charge-density-wave-
Sr,Ru0, and the physics of spin-triplet pairing[J]. Reviews driven electronic nematicity in a kagome supercon-
of Modern Physics, 2003, 75(2): 657 ductor[J]. Nature, 2022, 604(7904): 59

[31] LIUZY,GU Y H, HONG W S, et al. Nonlinear uniaxial [36] CHU J H, KUO H H, ANALYTIS J G, et al. Divergent
pressure dependence of 7, in iron-based superconductors[J]. nematic susceptibility in an iron arsenide supercon-
Physical Review Research, 2019, 1(3): 033154 ductor[J]. Science, 2012, 337(6095): 710

[32] HLOBIL P, MAHARAJ A V, HOSUR P, et al [37] KIM H H, SOULIOU S M, BARBER M E, et al. Uniaxial
Elastoconductivity as a probe of broken mirror pressure control of competing orders in a high-temperature
symmetries[J]. Physical Review B, 2015, 92(3): 035148 superconductor[J]. Science, 2018, 362(6418): 1040

Tuning superconductivity of LaAlO;/KTaO, (111)
interface by uniaxial strain

YANG Wenlong ZHAO Qiang WANG Xueyan CHEN Xingyu CHEN Meithui ZHU Fanghui
CHEN Chengxue NIE Jiacai

( Department of Physics, Beijing Normal University, 100875, Beijing, China)

Abstract Oxide heterostructure interface material based on KTaO; is a key area of research in condensed matter
physics, especially of discovery of its superconductivity. Uniaxial strain technology has been widely applied in
unconventional superconductors, to obtain important information on superconductivity and other related quantum
order parameters by studying changes in physical properties after applying strain in different crystal orientations. The
present work applies uniaxial strain technology to tune interface superconductivity of amorphous
LaAlOy/KTaO,(111). Critical transition temperature of superconductivity is found to increase with increased tensile
strain and to decrease with increased compressive strain along the (112) direction. The Curie-Weiss type divergence of
elastoresistivity coefficient indicates anisotropic superconductivity at KTaO; interface. This is of great scientific
significance to understand the physical essence of superconductivity in KTaO;-based interface system.

Keywords LaAlO,/KTaOs; interface superconductivity; uniaxial strain
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