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BT, E R, BEE
(P SR B2 B S 5 B RS 100, TR RIS 210093)

WEEFAIHBNREY, FUETNENETHANGESHFTEEXEE, AR
g EERA TR FTHCuO, @M Fe-As BEE . AW, AR T HA Zn-SbEWHEHEEL 1127
LaZn, ,Sb, E ¥ EMZHETWHEMMMIZHR ., AR KIN: LaZn, ;Sb, EFE T EA W F & H,
HAEHE—FWNZIn =G HRENEMREXIAE AL BTN, BA — W4 057N E s ER
B, ZXNAERZABHMBERAAE, XN ZMBNRAET AR LZFREES., EaE
T,LaZn, ;Sb, KK A F W F &4, B EERRPE 4% 48L25%; 5 W E B, & E T8 43w fH{E
URF4mELHME AT RBRDNER A, ##—FWNE KA, EH T LaZn, ,Sb, M EZ AT
HRA B TF-FF@HAES, BN FAMED T A, EHAMNRKYREES50.9 GPaWEH T, %
ARME 2K 8y FHAL; LaZn, Sb, P HEFEMENGE LT E ZIn SN F NS BB H
Ko UHARERTARERALE NN AN PR HFALSEUREREXNSE

XHRIA: & JE; # % W LaZn, ,Sb,; & JE Bl 2F 48 4F; 9% K BKAT

FE S ES:0521.2 SRKPRASRS: A

2008 4, HASR}2# 5 Hosono 7E2k3E La[O, F JFeAs IR R H A EL T 26 K B Sk, X — LB A T A
IR B R 2 TR AR 2480, RS, 78 2013 4, Sawa IR o ORI A L T 112 Bk
FL Gk Ca,_LaFeAs,. SRSt RM, ZLAYIE T HRRS R, 25 B P2, B X 5 F 14
BRFLER T R bR UL Oy BRI A X ARG o H IS AR A R 45 SRR, 7 44 AR 2% x=0.10 AU AR A
W S AR R (T,) 5 31 39 K, H PG AR B 36 K, 8 AR B2 R 66%. B T La 8422 51,
Yakita S50 X A [R] 4544 /%) Ca,  Pr FeAs, R Rit1T T RS IS, 762 20 K I 2 S 7548, #F— 0k
SET 112 BUEREE AR R S RS M . 2016 4R, rh ERFAE LY B SE T Yu BN A R T T
112 AU LA L EuFeAs,, ili i La JTGE X Bu (17402~ 4%, 7 Bu, LaFeAs, (&K & i T HilE
HiME . BlE La 824 B 3R =, AR EAAE TR 1Y 2 A4S SR AH 24 52 30 BH 0 30 1, [R]85 A0 T
B BT, AE x=0.15 BHE R T, (49 11 K)o 5 5ER00E LRI RHR L G Y119 Ca,_ La FeAs, & & A,
EuFeAs, A HF 57 30 3 HEL 745 2% D SR B AR 10 288 S 4R 0 T B B MR I 92 - & o E— 20 i, B
5 N GUFE Fefi#82% Ni, Pd fl Co &0 R IWF 5T h ¥ M4 8 T S M4 5, Horb EuFe,,Co, As, 3 H
BER T, 558 28 KU [HAAFEZERIE, 112 BE5H 0 AA7E T 41 5 M8 568 Sk, I caCuO, M
LaNiO,!"' ™", (%2 112 BUZ5 ) 58k LR R 0 G4 22 RAE T A BRI As B 1Y FeAs JZ 763X 2L 44 A} o
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5540 % T T4 . R T LaZn, ,Sb, R45H K iz kB a4

BT HE Y CuO, I B NiO, TH BT AR o 1 iR v = 4k 25 44 BA 0t B DA Ay J2 7™ A v T8 -5 179 G S 45 4 B it
PR, 7E At 112 RIS A IR R v ift— R R0 AU S A0 R, X 48 7 v 1 5 i 1) 35 3 A AL L 2
il AN [ 285 48 B ST X 8 5 A 5% ) L AT B R S

YT X AR AE 112 RUZE Y K B FPERE Y )32 T, A CHF o8 gl 3 8 25 HLA AR RUZ IR R AE 1) HoAth
b P AR AL 112 BUE SRR, DA R B S B SRR U AR i it . S i R
SR, AL & B, 2R 112 B8 1k ) ReTSb,(Re=La~Nd, Sm, Gd, Tb; T i ¥ 4 J& ) 1 b —Js it
R HA WE 4 T-Sb 254 19 2R 6 @ Rl Ak -5 120, B 5 i Bk e, D #8552 QT . kG
WYXl U T3 ZrCuSi, BIGEAE, HAZ O 45 BT 2 T-Sb J2 20 i — 4R 454 8T, 58k B8 SR 1) Fe-As
AL AR, %SG W BT A3 R REEE AR IR T 22 B L ar %% B2 )% (charge density wave, CDW)
JF 5B FRMHEL R RER, Bl f£%E T, LaAgSb, A B &) CDW #A8R ¥ (Tepy,~207 K,
Tepw, =186 K) U IR T A2 7E T,~0.3 K (1 F AP !"); LaAuSb, 7EMR IR F R 775 CDW 4% 748
(Topw=88 K) 5 T (T,=0.64 K) [y F: A7 81 B Sk =i T LaCuSb,., LaNiSb, fll LaPdSb, {7 7E CDW #%
A RS T A BIAEAE 0.9, 1.0 F1 2.7 K il i . B H AT R 1k, 7 112 B ReTSb, RIL G P,
HA IR JUA A RE R 900 8 S i 1, O BB S 5% 0 R B AR LU AL, B 0k 5 B AL 45 i IR SR P Y
112 BIZERG A0 A Py AE LAl . DRI, AR 32 2 b0 Rk rh R 2T 19 ] B 14 5 M, A RO BB R o 45 ) X
LM SCHEAE A S CDW 5 SC By 58 4 F£7 ¢ R4t TR AP M pF e IR . R I PEh — A % BT
F R AE T B, 0T DAAE R G AL SF 2 AT B2 T FE Sk | T TS MR A R M B T 4 B
THEREE R RAORE, TR T LLBH 5 B SER U o Bl i) 2 (DR A, AR (R AR 1Y) R R D e ) e
P, 78 LaAgSb, Hr, X e = 4E AL 200 ELEEBEIR T Sb J7 2 i 35 K T 0 3RS S 5 1, AT
| CDW J7 8 R EMEIPY, 435 5] CDW 4 58 23l 19 Ih 5 7 (29 3.2 GPa) B, T, 1 B0 4 3 1 o, DA
W R 03K ARETZIT 1 K, WiEd 3 50,

BE(Zn) SR AR 5 WA AR R 3d o 0 4 ik
JLE, Zn % 112 BIL-5 Y LaZn, ;Sb, HA [FEEH
VU Jr 4% ¥ X FR A, 25 (8] BE A P4/nmm. LaZn, ,Sb,
W45 B Zn-Sb )2 A 5 /9 Sb PR 2438 B HE &
P A%, La J5 W00 80 70 76 J2 8] 9 25 B v, O B 4
) 4 R g A P a1 TR . PAVEEIF SR R
B, ZACA W P AEAE— R B ARTE Zn 55 0, H kR
24 20 4y 438 T LaZn, (Sb,, H 34 B 5% 09 5o
AKX ] o iV 4R T 0 B FE Bl A R % 2R S50
B — Fh AR 45 1k, 5 7 25 0 i e e e A 3
WF5E % W], LaZn, ¢Sb, 765 & T R I ALY 438
PEAT S, L TET PN R R 238 B IR B A I AIC T B R
., WEALRI G & B, LaZn, Sb, ZEIREME 2K
BT R BT T K AR R 7 o BR T RIR X B9 6 55 LAt , JEma Ak S 7 Tl 3 B 31 Pl P9 JE AR (44 a2
FEI A B I R REAT R SR, ETRTZ AR R G A B SIS, G R AR R R A 2 A A
Ha AT NI LU B = o AT ) 6 R R S5 R R S as AT R R R SRR R D115 S AT RE I S5 K A
SRR T F M KRR A R S B R

ARAIF G K 38 2 S A i R [ 25 8 4 XS AT 5 (X-ray diffraction, XRD) Fil 5 JE i iz SRR = R T
LaZn,_,Sb, 14516 Fl iz Pk 5T A9 A8 R, 5 70 5 /8 X — 24 i W 1k R 4 B, IREZAR RAE R T
YR 1 254 T8 17 R 1 Ak DL K mT BE 8 5 f ik o A GBI 5 485 S A7 Bl T IR X 112 AU 2549 Je O
Py BT AR, O IS ST A R T T R R RS 2 R A T M SR A T AR A R Y
2%

11 LaZn, ,Sb, ) hASE 7R 2 E

Fig. 1 Schematic diagram of the crystal

structure of LaZn, ;Sb,
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o540 % T T4 . R T LaZn, ,Sb, R45H K iz kB %4

1 = I

1.1 BEFERHE

K Bl 00 il %6 LaZn, Sb, B AE A
e, K 4B (99.9%) 1) La B Zn #) A1 Sb #3 4%
1:2:20 MEE/R LR, RATIR GG, B TA AR
HEW o SR, A FE I I MR A0 IR EE R S R
I T AR N . WA O ER ) Sb
VERE b Az K B2 v % B A 590, T 2 9 Zn R T
WD BAR =W Zn RLERFG I AR o HE, F B
LE AR E T SR AT AR R, B A KR
T R: #E 10 h WAL S I#R 2 1050 C, {1k 8 h,
B J5 LA 2 °C/h B R G128 v HI 2 750 °C, LAJR o

mn AR IS, G R 0 B S LR B A l 2 LaZn, ,Sb, Hifh A
Bt A9 Sb BHE S, 15 Atk LaZn, ;Sb, B Fig.2 Photo of LaZn, ,Sb, single crystals

B RLRE s E 2 Fron, ]RSE R 1~2 mm.
1.2 BEEMSE T iz F 45405

B R X AT 1Y (Bruker D8 Advanced ) Fl14 4 HL - i 5% ( PhenomProX) 52 B H H T [ 25 44 Al
AT RAE . AR SRR ZE R 8 1 VESTA R A4CPY #EA 74 . AR T /%) i B AR A 2% I3 53 59 #F Quantum
Design 23 ®l A= 7 1) 25 & W M 5 AL (PPMS-9T ) R PRI 4 2 48 (MPMS3) 58 il £ H T N L
RH & g 7K o B by, (i AR HE 5 5123k . X T HUGEHT o il s ml A rLBEL 2, T B Corbino 2 FL K
HEAR P,

15 1 52 50 7 42 I A7 46 10U ( diamond anvil cell, DAC) Hifl47 . & T35 %12y 50 GPa 1Y JE 11, SR FH B
300 wm B 4 WA HE Bl SRR Al it fin s g o B R T301 AREEH . & G, 7R o AT G RA
il 700 S TUDRE, P38 o SO T LB AR & 5 AR 200 um B 3RFLAVE AL S s . M BB ARE S 5 & @t
22 [) A R A fl, o FH ST 5 BB (e-BNOAE R4 2% 2 . SR, B RRINRE i L 2152 47 LA M KBr A2 e A it IH
FEEAE SN o A A SRS s S AL A AE R ) R RSO R IR W B AR PO AR Al 4 AR AR
W FNAPER T4 5 255 M T o S 42, SR FH 7 2 4 780 % IO Pl Al HE A T >R A v s i s T

1oy H 7] 26 5 9 XRD 3 7 1 96 1] 26 58 9% ' U (Shanghai Synchrotron Radiation Facility, SSRF) [
BL15U1 £ FibAT, AdF X Sk 4 8 0.6199 A, 78 1E MK AT, B8 CeO, 1E M AR ERE S 2E 1T
RS ERE . il TOPASY” X XRD 3 AT KG 18, 15 2 BE 1 221k 1 b ) b i 2 B35 45015 B

2 GFERESHR

21 BELEHFEIERE

WA 3(a) Fias, fEE @0 (energy dispersive spectroscopy, EDS) /81 & PR, P& #E 5 La, Zn,
SbICE M SEBRIEF LR 1 0.72 = 2, ESE T Zn A6 FE R AATE, 5 2Z FT A SCHRHRIE™ ) A — 2 h T 1
N Zn A, X 2T AR K B AR A HEAT T EDS Ar o 45 R WoR, AN RIRE S SERR Zn %
BN 0.72 Zedy, KRBT IRE S Zn B BA RG89 —1E . K 3(b) 9% K LaZn, ,Sb, H
fm ) XRD 3%, AT UL, HAT (007) J5 ) () 47 S5 06 9 000 2], 3R BH & LAY LaZn, ,Sb, H i B AT ¢ Gl —HR
Mo AT W5 LaZn, ;Sb, 76 % & T BURETE, 76 1 T AMINRE S T W& 7 F & G4 3 v BEIRFE T 948 1k
M2k, anisl 3(c) oo Al LA 2, 76 Bl ik i i B2 3 B P9 (2~300 K, 7 £ 25 Bifi 25 T B 1 e K 2t 300 340 ¥
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540 % T T4 . R T LaZn, ,Sb, R45H K iz kB a4

Lot FFEE R, AW T LaZn, ,Sb, HL 5 RERAT R 5 Z 00 E P e A 2200, BIAE S SR
PR A 5 IR AR, AT REVR T Zn SO AYIED o Zn R AR AL T RE RS T AT REAY B T REHT 45 4
S BRI T A H T A R AR AR A s B T BT G R S R S e T, DT i TR Ak SR
TR BB o AR R R HL-AMT (Curie-Weiss) 28 By (T) = xo + C/ (T = Ty), W L& 15 B w4 R -1 (y-T)
M2k, Hor: yo i R EE Ha I T 055 I B #E AL, AR Fdh SR EE TSGR I, C oy Jm BUW A SA R R
ARG (pee ) B OG5 Ty R BEAR BLAE HI AU AR AR IR B, AR A 1B 17 S5 A R Y RE S BUAR OC . G452 R K,
LaZn, ,Sb, £ i 75 4= X PN 2 B0 A BRABI R4 M, A SCREFE /N, 2928 0.22 ps/(fu)o

(@) Sb  Element Atomic fraction/% ® g
La 245 S B8
(=]
Zn 17.7 ~
> Sb 57.8 >
3 Sb 3 =
= = o0
- La 8 <) 3
o 8 &
sp 41 La SRS S
Zn 1 S f/
A : , - ,
0 2 4 6 8 10 20 40 60 80
Energy/keV 20/(°)
(© e Data
~ 2.0F Curie-Weiss fit
3
% 1.5F
g %,=2.2x10"* emu/(mol-Oe)
=Y _
2 Lol T~—17K
i C=0.006 23
S
S o5t
0 1 1 1 1 1 1 1
0 50 100 150 200 250 300
T/K

3 (a) LaZn, ,Sb, FY A EDSHIEIFME A ITR B T7080; (b) FabFE 59 XRD 35 (R A 4K
B RRTRCN ab THD; () AMINBEZ N 1 T IRIAREY x-T I (L (S8 e B AN At £0)
Fig. 3 (a) Typical EDS of LaZn,_;Sb, (Inset shows the atomic concentration of different elements.); (b) XRD pattern
of the single crystal, showing that the largest natural face is ab-plane; (c) temperature dependence of magnetic
susceptibility (y-7) curve measured with an external field of 1 T (The solid red line is the Curie-Weiss fitting line.)

] 4(a) JB/R T HL PP ATFIE 1T ab i 89— fl i B R (plpsgo o) H 2%, T LA i, o 7
ab T {9532 2 50 H T IO 1 4 R L7 (TI43 H LR HE g w0 1=12.3, FLFF pugo x il pac 53381 300 7
2 KR A0 HhL B ) Hn B R R A0 T S T W . A 2 L ML TR BT ab T A9 ML B R 7E IR
X #4525 5 T P 7 ], ELTBI 4 L B L /N (4.9), %8 Lazn, ,Sb, 76 HURE PE T F 177 — 52 19 4% 171
Sl L ORI [ S 5 R SRR R RS AT O, BT N A TR A SR s TR RS A 4(b)
o AR R R B0 G BRI S % R, B 4 303 8 M = [R(HD — R(O)]/R(0), e vh s R(H) H
H T B, RO) WP . 76 H A MR BE T, LaZn, Sb, #7 BH, IF B4R, LR ISE Be 5% 5 1 i 52 2%
P KB, e R AR IR T, BB /N 22 B0 R 21 0 T B I, L A0 S 25 19 T 85 T
RS . LaZn, S, 7 4% HL B o, [7VRE 5 BUAEAE (O RE RG22, N1 4(c) 7R . LaZn, ,Sb, FITE/R
Fhy BEL R AE AR o A (1. B T E T T 85, 208 0 S A0, WD o 3 5 10 0 T2 700 B 23 7 0 8
LSy el T T 4(d) R Tl A 3 Ry = puy/ BT AS B B 4% 25 B Ry B BE 1725 G 22 (HL 7 1=
1 mA), il LA 5], 728 2 $BhIR 1 (OB AR SR, 7299 LaZn, ,Sb, T B2 — 24K Z 2,
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%40 & Wi T4 . %K NLaZn, Sb,AYZ5H K iz ek 55 4

60

L (a c) T/K
Lot @ ( < o
I 10 ”"."‘b
0.8+ —~ 40 20 P
g —50
: —170 A
: 06f G ——100 " R o
< ‘ ——150 P e
5SS 04l E/ 20 . 200,".#&' ™ Ix '&Jd:
' < ST 0
02l 1/lab 4 y
§ I1lab
0

0 50 100 150 200 250 300
T/K Magnetic field/T

Magnetic field/T T/K

Bl 4 (a) HLTHTANIE 5 1B LaZn,_,Sb, 7£ 2~300 K I8 P A4 5 —Fk H BH 23R8 BEAR O 2R (0/o300 =T » (b) ANFTIRLEE T
HEBL AR DG R MR (FF 9 T #ESA AN 2 K IRJE T AR 4K (38% ) ) IE M HLBELALN ), (o) /N [RIRE T 1Y
/R BHLAR S R H)C RN, (d) TR T R /R REBERERBUOCR (R,-T)

Fig. 4 (a) Temperature dependence of normalized resistance (0/p4, x-1) of LaZn, ;Sb, from 2 K to 300 K with current along
different directions; (b) magnetic field-dependent magnetoresistance (M) at different temperatures, and a large positive
magnetoresistance effect (38%) is observed at 9 T and 2 K; (c) the Hall resistivity versus magnetic field
at selected temperatures; (d) temperature dependence of Hall coefficient (Ry;-7) at ambient pressure

22 EHNTHSEHIRIE

i T #7 LaZn,_,Sb, 7 N S5 M AR BUAE, 64T T B A7 = R 25 4@ 5 XRD & . & 5(a) AR
[f] & 71 LaZn, ;Sb, M RIZE4 0 XRD 3% . o] LLE H, B 315 5 K 1 52.6 GPa, A 1T 53 1 35 1n) & 1 1
D7 MV RAG RS By, WA BB AT S0, R IIRE S IR A LRI AR Y DU T PAInmm 25 TRVRE . TR R ER A AT S
WA A £ JR G RIT R, 32 U 55 2 v P 2 A T v A3 ok IR, AT RE S MORHE R D0 R ok & AR 2 Ak s R HE 51
HK. R T HELFHHT LaZn, ,Sb, 75 FE T W fb IS EUAE L, 23] T fhds 3 8 (a. o) B 1 (p) 925 4k
M2k, tEl 5b) ras. & T LaZng ,Sb, B A% i B & Hs ) 09 T s B s/, ¢ Y IR 48 AT ab T
BN, H A s . 18 5(c) JBR T s T LaZn, ,Sb, B s JRFR (V) BT S p9 254k, w0,
Vit 7 (4 L B S . ST I /N EE 3, 52.6 GPa Y S AR M A TR R R /N 25%. LaZn, ,Sb,
) AR TR g A 4 1 mT LA = B Birch-Murnaghan(B-M) J5 #2214, B

7/3 5/3 2/3
= 3al(5) -5 ool
o Voo By FUBy 4y 0 R Z2 TR 1 b B R L AR FRURE kD R AR FRURE % 1 T 1 — B 5241, LaZn,_,Sb,
B MR AR B T T A LA 45 SR H s V,=201.21 A®, B,=82.46 GPa, B,=4.08. SZEGKIE 54 ih<k 2 1A i B
U — S0k R I, A B B 5 R Y N, LaZn, ,Sb, MY S I BB A S R 45 . 248 S i 40 GPa A,
XRD U B4 35 58 5, 840 AT S 0 194 5 B 0 557 , 3K 2 VR T o R A% R A S5 4 2 84, A 51 A
BT BRI R . R A AE R T, AR T A AT S R T W) — A TR A Ak, EL S R AR B ) AR
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%40 & Wi T4 . %K NLaZn, Sb,AYZ5H K iz ek 55 4

PP, R A BRAFAE— A AR AR B ] 6(a) FITE] 6(b) 030 7R T 7 2.7 1 52.6 GPa Ji 3 T il i
FHEN A XRD 3% S MR S5 2R, BT A 17 5 W32 ] 3 3 DU J7 2544 /4 LaZn, S, TRV ELFAIMLG . K6

Hh S 2 5 AU i 2 B — PR O DR R 5 25181 R, A 3.3% il 5.2%), Bk — A5 IE BT R1 kL
TER T3 B RS ARAE

, 4.6 11
(a) ! (b) —=—q
i —e—C
1 45 r
52.6 GPa A | 110
A b
. 44
48.4 GPa ! ! < 0 <
] 1 S . S
L
| 18
\ i 42
1
MM»/;& 4.1 ' ' ' ' ' 7
z ! ! 0 10 20 30 40 50
g Pressure/GPa
£ [28.5GPa
— 1
I! 210
22.4 GPa
P 200
17.1 GPa I 190 |
L >
Q
13.9 GPa g 180F
1 ! °
Lo Z 170t
9.9 GPa W, 3
i 160 |
1
2.7 GPa d 150 F
| e NIRRT
. . . . . 140 . . . . .
9 12 15 18 21 0 10 20 30 40 50
20/(°) Pressure/GPa

K5 (a) i@ & 52.6 GPa BA[EE ST LazZn, ,Sb, BIFIEESS XRD %, (b) ds #5000 E Rk #ie &,
(c) TR BN LaZn, ,Sb, SAMIAFRS RS 156 R 4R (L0520 =B B-M SIA #1150
Fig. 5 (a) XRD patterns of LaZn, ,Sb, collected at different pressures up to 52.6 GPa; (b) pressure dependence of lattice constants;
(c) the derived cell volume as a function of pressure for LaZn, ;Sb, (The solid red line is the third-order B-M fitting curve.)

(a) a=4.365 A , ——Experimental (b)
=10.30 A # — Calculated —— Experimental a:é}‘gg lé
— 0, 9 =
> R,=3.3% ?1 — Difference 2 | Calculated 5{ =529
Z £t 1 LaZn, ,Sb,, 2.7 GPa Z Difference §8 W
8 j ¢ . 38 I LaZn, ;Sb,, 52.6 GPa §3}
K| \ k= WA
| P Il L1 1y | " | || | | - [T L L1 L1 11
8 10 12 14 16 18 8 10 12 14 16 18
20/(°) 20/(°)

/6 LaZn,_Sb, 7£ (a) 2.7 GPa I (b) 52.6 GPa F ) XRD 1} Rietveld K§{&45
AT A MR mT LR 5 T S5 A A I ) D 5 254 (S TR P4/ mmm) EATHUE)
Fig. 6 Rietveld refinement XRD patterns of LaZn, ;Sb, at (a) 2.7 GPa and (b) 52.6 GPa (All the curves can be
fitted using the same space group (P4/nmm) as that of the ambient pressure structure.)

a— 5

23 ESEWENE
i 5% 1% LaZn, ,Sb, fiiiz P B 181, FIFH DAC FF R T £ K 718 50.9 GPa (1) HL s I &,
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%40 & Wi T4 . %K NLaZn, Sb,AYZ5H K iz ek 55 4

RN 7(a) FOE 7(b) Fros o T UL RS2, BT T 0 FU B AN R AR v Y DU H R, PR, TE
J i 3z D S 5 S v B R R R BEL(E, A Ak o L BE R . DUIEL 7(a) MIIEL 7(b) Rl LLFE R
0.8~30.6 GPa J& Jj X [A] P, Fi BH il it B R (PR A 522 R i R 94, HL R B, 2 3 Fl BRI ; > 16 g ik
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Fig. 7 (a)—(b) Temperature dependence of resistance (R-T) curves for LaZn, ;Sb, under various pressures up to 50.9 GPa;
(¢) normalized R-T curves of LaZn, ;Sb, at selected pressures (Inset shows the pressure dependent Ry, /R, x of
LaZn, ,Sb,.); (d) the evolution of the n value with pressure (The formula R(7T) = Ry + AT” was used to fitting
the R-T curves at various pressures in the temperature region from 2 to 50 K.)
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Crystal Structure and Transport Properties of LaZn, ;Sb, under Pressure
XIANG Zhening, LI Qing, WEN Haihu

(Center for Superconducting Physics and Materials, Department of Physics,

Nanjing University, Nanjing 210093, Jiangsu, China)

Abstract: In the search of new superconducting materials, some specific structural units are recognized as
essential factors for the emergence of superconductivity, such as the CuO, planes in cuprates and the Fe-As
layers in iron-based superconductors. In this study, we investigate the structural and transport properties of
the zinc-based 112-type compound LaZn, ;Sb, with Zn-Sb layers at both ambient and high pressures. The
LaZn, ;Sb, crystallizes in a tetragonal structure with a certain amount of Zn vacancies at ambient pressure.
The low-temperature physical properties exhibit paramagnetic metallic behavior, with resistivity showing
anisotropy behavior, and the magnetoresistance is positive at low temperatures. Meanwhile, the hole-type
Hall coefficient shows significant temperature dependence, indicating that the transport behavior is
dominated by multiband effects. Under high pressures, LaZn, ,Sb, retains its tetragonal phase while
undergoing a volume compression exceeding 25%. As pressure increases, the absolute value of resistance
and residual resistance ratio initially decrease and then increase. Further fitting reveals that the transport
behavior under pressure remains dominated by electron-phonon scattering and shows almost no pressure
dependence. Notably, no superconductivity above 2 K is observed up to the highest pressure of 50.9 GPa in
this study. The absence of superconductivity in LaZn, ;Sb, may be related to lattice defects induced by Zn
vacancies. These results can provide useful insights for the search for new superconductivity in compounds
with similar structures.

Keywords: high-pressure; superconductivity; LaZn, ;Sb,; high-pressure synchrotron diffraction; Fermi-
liquid behavior
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