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Fig. 1. Crystal structure of (a) La,1Ni,Os,.; and (b) La,1Ni, Oy, .
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Fig. 2. Signatures of superconductivity in LagNigO7_g !

23]

AR JE T AT At B R R A R IR AR R
2023 4F 4 A, T EPRF2E 50 FH s AT OB
WA T RP A LagNi,O, B F AL, IF 8 kR
T IZALEYIAE 14 GPa BhE 4R 80 K Y/
T Sl g 23 (] 2), H AR g B LR B
Zhang %5 P43 i< BoHE (9 4 NG HER K FEFE R, &
SETEZ) 40 K WAL B T 4 A A5 MR ity 8 525 e B 30
%, HEMIHIN T LagNiyO; (125 R Sk b,
Hou %5 I /EIZ R R g 8 T i pH, (HH
SEARTE, R BE 10 K AT, HIEHE
FI 2 B ARAT Ry, TR A R 2 SR
LagNipOy A S FE 5 AR S LU 91140, 4 0 mT i
SELLARAR T 20, B FR KRR 1 — 25 ek, i
FEA T THILETE LagPrNio O7 22 A FE il 271 Fil LagNip O
HLARRE AT P8 AR R T AR T 1 SE R UE B, E—
HAIN TIZRIMEE Y P S IAEFE. LagNiO;
TR S PR A A BRRE R 5 R T [ N AMNRIAT )2
K, HEh THLEE R R T AR g ] 2938 I

010704-2


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
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. 75, No.1(2026) 010704

(a) (b) &9
‘ PEMh
/ EF4 e
Smi Smi
e

i

RATAELR )2

N

PUE S

Bl 3 (a) 4 MIF XTI 0 MR 35 (b) Fe s R 7R S 18T (o) SRABe T s R JE 1 P B R A

Fig. 3. (a) Schematic diagram of the diamond anvil cell; (b) schematic diagram of the pressure chamber; (c) photo of the pressure

chamber under a microscope.

jﬂ:T La4Ni3010 (39] %l] La5Ni3011 [40] %ﬁﬂ%ﬁ%ﬁ%
PR A ASSORE ] B AR 2 7 LagNi O,
77 TR Y — LT 5T e

2 DACEFAETHEHIZNER
LasNi, O #2 5 % i [ #y & 3

R T T i AR I, S
() e 7 45 2% 1 45 16 2E-[A 13 X R 7 i (piston-
cylinder cell, PCC), K7 fili KAL (cubic-anvil
cell, CAC) ., fii L7y 2 X§ Wi fili £ 71 i (Bridgeman-
anvil cell, BAC) LS BWIA Tk i (diamond-
anvil cell, DAC) 4. Hr, fif =2 H Mo n] DLk £k
KB AR S, T DAC 32 BR T 4 K A7 fil T 18 F1
WE HAEA AN A ORI RE . 2R, 15235 T4 NI
A7 )R v 5 R B A K /N B T TET AR, DAC 1]
AR B 58 T = a0 0 KRR

FESROCHR TR ZR T, MR S R T 34 5)
PR3 H 25 FU R i T DA SR ORI T A )
PR, R AR — SR R R P R
BEAh, RAFIER K R PREE A BRI i BB i 4L
(7= A, AR AR AT B 45 5 R i 1
SEAEPE, DT FRVE LI B AAE (1) | AR B 18 T 5 A8
FRIE. B, $K AT PR R E AT E S
CERCES e

1E PCC Ml CAC JE J1 4585, AAT38 % 2
WAL FRA T (U 3E JEWE T . REH . H AR
RAWAE). BT X2 7™ A i FR s AR X AR,
RIEZEAR IR AR F F A 2B S A R OK . 725G
FIBF5EH, BAC Al DAC 3 25 THUAG T 7 i 3 5
PEH] NaCl %5 [ &AL A BT (7 A L4885 E DAC

D R A 1R/ N R AL A ),
HFOK EAE 22, AR TAEH B 25 1R
D). ARSI AR OGP PCC #iK
RS DAC b, IF B T S AR HIE R
W T2, EHCRR I SOR OR S ARy 1),
YR G A {87 P T A S 3R AT R ARG ) g o rELRHL, 2 5 P
BELIN £ 1 mT 5, I AR i/p AR T i &, i £ e
SN L. B 3 R T AR DAC
e BN B B LR B AR T AR r R S SE R SE
H TR LRI E AR R A T, SR AR T K
JRE MR T 1 A AR DU A g X)L

BT R R R DAC MR KRR AR, 3T
RGN T H Sun 55 P LAY LagNiO; . A
i O RS2 PR, R T 2023 4F 6 H BIRAE 40 K
DL U0 20 48 25 d PH R 4, HOHR % AR X Ja) 2
IEH SR EFRALERBLIT R (B 4(a)2, X
W2 A B W R I LK T S A e A A IR A —
20 B A

0.3} LagNi207
S1-1 (DAC)
20.5 GPa
0.2
G
~
=
onse 't -
0.1
T.—
0 — T/K
0 100 200

Kl 4 LagNi,O; B g 7E 20.5 GPa JEF1 T, L BHLBE TR 1948
et ¢ 21

Fig. 4. The R-T curve of single crystal LasNi,O; at
20.5 GPa 4.

010704-3


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
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. 75, No.1(2026) 010704

e SRR S, T LagNiOF H kR il
DCREAEAR 7 (19 UM 25 AR T 0t 12, [ AR 23 5
7 SRR B T A TABZR A, SO A B AN
AR AR A AN A A . IR SRS, BEST
J BRRIMEAE [ [ —HE U ey B i i, JCRELBEATS AR
B SR ZURAE S ARAS . 1 5 FIEL 6 23l s 1ok
A [7) —tb AN [ 3807 By 7P R A it ) R BELA T DAy 41,
ST R BIE il SR 5B 78 8 E AT SE A [, (LA Y
T, HHIERS2H N a R amiTA,
Dy B G 4 A A PR BR A T AT I RIER (8] 5).
FHZT, S2 BRIV NG SE R, w80
A B BB R SRAT N (18] 6). X LE45 R,
2D LagNiyOr F il i fi (4 BT i 2 R AT

% L M T Y S

BT BRI AR, RATEAESCHR [24] DLAH:
A6 WakTE i, BT HET LagNiO; #£ 5 /Y
RIS, KRR IR il K 2 LS I 8 2 v
FHER G YOG, SR A ST f P A B P2t 1T 5
PR RE. 47E DAC rhfdi H B 4% A it 29, 1l
HAE LA WK R 24400 CAC il 3 R R
[ LagNiO7 LA i B 2oL R A EE FURE i (R
IR TT BE S ECE L BH A Bk, TR et 1
WAV 200 5% 41 AR R W AR 538 SR R e
i, IR IEER T T3R5 A R R, I
4k 7F LaoPrNipO7 271, LayNizOqg P il LagNizOqq [40)
SRR SRR TR RIS

{ 0 .
0 50 100 150 0 50
T/K

100 150 0 50 100 150
T/K

Bl 5 LagNigO7_g Bt S1-1, S1-2, S1-3 76 /F 7 T Wy e BELith £ 24

Fig. 5. Resistance curves of LagNigO7_s single crystal samples S1-1, S1-2, and S1-3 under pressurel2!.
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Fig. 6. Resistance curves of LagNiaO7_s single crystal samples S2-1, $2-2, S2-3, and S2-4 under pressurel24,
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Fig. 7. (a) Evolution of superconducting transition and linear resistance behavior with pressure, for clarity, the resistance curves

have been shifted equally in the vertical direction 2¥; (b) relationship between normalized v/ A’ and critical temperature T 4.
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Fig. 8. (a) Resistance curves of LagNi,O; with pressure from 0 GPa to 2 GPal?!; (b) the differential resistance curves. For clarity,

the curves have been shifted equally2!.
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Fig. 9. (a) Resistance curves of LagNi,O; single crystal at 13.7 GPa, where the red curve represents the heating process and the

black one represents the cooling process!; (b) resistance curves of LagNi,O; polycrystalline sample under ambient pressure, it un-

dergoes a structural phase transition at 550 K.
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Zero resistance and strange metal behavior of
high-temperature superconducting material La;Ni, O,

YE Kaixin VY2  ZHANG Yanan??  JIAO LinY?* YUAN Huiqiu V!
1) (Center for Correlated Matter, Zhejiang University, Hangzhou 310058, China)
2) (School of Physics, Zhejiang University, Hangzhou 310058, China)

( Received 4 September 2025; revised manuscript received 9 October 2025 )

Abstract

In 2023, signatures of pressure-induced high-temperature superconductivity with an onset transition at
80 K were observed in LasNiyO;. However, the absence of zero resistance cast doubts on its superconductivity.
By using a recently developed quasi-hydrostatic pressure technique based on a diamond anvil cell, our group
successfully observe a sharp superconducting transition with a zero resistance below 40 K, providing a crucial
evidence for establishing the existence of high-temperature superconductivity in LasNi,O,;. Furthermore, a
pronounced linear-temperature dependent resistivity is observed above its superconducting transition,
suggesting an unconventional nature of its superconducting pairing state.

In addition to the discovery of zero resistance, our transport study also revises the pressure-temperature
phase diagram of LasNi,O,. It is found that LasNi,O; remains metallic under pressure and there is no evidence
for a metal-insulator transition if the samples are properly handled during preparations. Upon increasing
pressure, the density wave transition, observed near 130 K at ambient pressure, is quickly suppressed. At
approximately 13.7 GPa, evidence for a pressure-induced structural phase transition is observed near 250 K,
followed by a superconducting transition with an onset temperature at Ty™" ~ 37.5 K. T; initially increases
with the increase of pressure, reaching a maximum value of To™ ~ 66 K at 20.5 GPa. On the other hand, the
slope A’ of the T-linear resistivity above 7. monotonically decreases with the increase of pressure, showing a
relation of T, oc VA’ above 20.5 GPa, which is similar to those recently observed in the cuprate
superconductors. Furthermore, the inverse Hall coefficient 1/ Ry, derived from the Hall resistance measurements,
reveals a notable increase at pressures above 15 GPa upon entering the high pressure phase, suggesting a
substantial increase of the carrier concentration in the superconducting regime, which is further supported by
band structure calculations.

In this work, we present a brief summary of our research advances, and compare them with those observed

in other nickelate superconductors.
Keywords: nickelate high-temperature superconductivity, zero resistance, strange metal, pressure
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