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HexY BRERY FMEEL) WAKRD RWHEY EHND
EED Fzx3d HEEU ETHVE #FREY
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2) (WHTRKFEEAR, HUM 310027)
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(2021 4E 9 F 13 HULF; 2021 4F 10 A 12 HUEIE M)

K FHTEAE B2 R 325 A BT — B ZrCuSiAs ik — 4 2 R 40 55465 ) ThMnSbN. 5T X 2R R AT 5 19 45
FORG 18 R, %A B T PA/nmm 25 [0 . RS HON o = 4.1731 A, ¢ = 9.5160 A. HLfi@E & WoR, %
b G B R R 3 T PR 2212 T, FL7E 16 K BRI e B S8 5 e TR] e, 20bE et i i Ak 3 A ] — 3R
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7. IR IIRIE, LnMnPnO RBLEY
T Mn?+ B 19 3d BLIE AL TR iR, s Er it
PSR4 S B R BRI T 3.2—4.2 g 2 JR] 10,
FLF AT SRR 5 5 43 B R LnMin PnO
REAAEWN AFM #A8 BE (Neel LEE, Ty) It
T 230360 K ZIH], & & TR EEIL G4 1oL
TE Ty VAR, Mn & F R REHE M TUE cfhiym
HEH) 16 FEF 4y LnMnAsO &4, 52300 5
TR IR REA TF 19820, Mn 55 B RE R 78 AR 0 IR
JETEBE M E a-b H N, BERIZIERT 3d BT
FEAEARTRE M D1 AR E B AR, A HGE BoR
LaMnPO 1) Mn 81 AFM J7 79 ¥ 1 75 H
TRk A, R T R I e X R B
PRl NI AT K I S L 20

At ®A1A T — R 51[FJE ZrCuSiAs 4514
()3t I 4 R W G AL B %) ThTPnN (T = Fe, Ni,
Mn; Pn = P, As)2'=2l %k R 0] LLF 1E 5 A A
ThyN, 2 5 R 3 AR Ty P, J2US ¢ 7 17 38 5 4k
WAL Pyt BN, 58 Lay,O,y JZ2 X R {L
HWIM L, ThTPaN RI4E G W) #0 2RI S8 1
PFPE . Hob ThFeAsN 7GR B CHIAT 8
H 30 K 98 S H 4 21; ThNiAsN %% LaNiAsO
R I AR R R G A R S A R 222 R AL
HY ThMnPnN (Pn = P, As) h, RE A5
T AFM FAE IR T 28y, BRI R
IR S BUNTRE (PM)-AFM B4 AH A 1) SR U 5
S SRR, Hp R R AR 2K i BRI Y
AEEHERTE, Bl Mo &1 3d PulEF
FETEFR I B e 23, Bz R Al A A )
ThyN, 1) R R SR RIS 3d B )Ryt
K AFM A7 0 R il [ B 3458 1 L 13K A T
FHAE AR T MR B IE B, FRATTRE 2 H B F ThyN,
Z5I AR 1500 2123,

ARSCHGE T —Fh ZrCuSiAs B4 L& W
ThMnSbN. BRI 5 R, %R WA 7R
N REEAHAS AT R, HIHF AR B ThMnAsN
F1 ThMnPN HA%. 78 150300 K I X 1], #1K
(I ATERE AR AT A T8 BN HE AR B ITRE T TR
CekimpealIl e A7 p S e N e 9 NI ST 2
28 BT, Hoh iR B p- T ihER T AT & e e
REN 1y N (SR T T [ s Wi S Y 315 R
(variable-range hopping, VRH) £ 7 43 # #4 6 1)
IR AL BEA, (HIFAZER R 7R % R

i T BB FL 1 FERA R A, /s S A AL mT
AEJm T A R mEwk. o 708 & A 8 A 8 ThyN,
JZBI RIS W A7 R 1O b AR S AR L D,
iz 25 &Y b S i 2 I A5 2407 5 A A
BT R R S P TR E, 20 A T AR R
FIRONAEAN ] S BB B AR A

2 LTk

ThMnSbN 2 i it >R FH [FAH B i G . il
FHEERHMUFE Th 85, TheN, ¥, Mn #5 (99.9%)
Sb(99.99%) Fikr. HH 4 J@ Th S ThyN, ry il &
TS AR TAE 21, O TR 48 Th Hal g
PRS0 o, SR IR 3B 7 7 %) 42 )8 Th 3847
PRaE. SEEGAE RN, Th ki S 4B R & /)
F 0.5%. ZJ5¥ Th, ThyN,, Mn Fl Sb #Z T %
THE IR G, ST ahit s, BE 6l AR
8 mm [ . IR B ERRE R R FER T
SERL. Z IR B O SEAR R I, I AR
S AgE T HEHRTERNSENT 5 x 10 Pa.
% 5 58 B A e TE A S InAE] 1000 C IR
550 h. Z M AETFEFM D EFE . SR G E
8L RRah AR, BRAE IS B RURE S R R 7R TR
SR IRIFRRE.

EEIY X BRI (XRD) 2R PANalytical
X G2 Ai S (i3 B EMPYREAN) 7E = i
THEAT. X FHEOETEN Cudl K, 4. It e
SKHPP AR, MRy 20°—120°. {75
FRG & U R F Fullprof K 4 147 2], R4 ) i
KH] MPMS-5 BUREPEN R S8 (Quantum Design).
F, BEL R0 7E Mini-CFM B G SR IR I & R 45
47 (Cryogenic). # i 307 R FAE G2 n9
R, AR F 5 IR (Keithley)2400 HUH
TR R 2182 BUGHIRFR. LLHI R A
Wk, il %45 PPMS-9 B2 4 Witk & 2R 5%

Quantum Design).

3 EMFALRAEN &SR

K 1 B8 T ThMnSbN £ S RE i i X Bk AiT
S5 R AEHAEE AL GG, NEITR AT LUE ) BR
K B FEAHNTEIELISN, FELE ThO, Z8AH BT
S, MRIRLEHIRT B LR, ThO, 224 & &40
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2.23%. & 1 TR B FEA S8 — R
SCE, Y A A B RO i AR TR
T, MISEHES AR LRSS R, L ThMn PN
ZIMEE Y AHI, Hoh ThMnPN §FIESECN o =
4.0301 A, ¢ = 8.6841 A3 Mpfp Hirp ) P3 B F4%
SR As® HT Sb B, ARIESEU IR o =
4.0818 A, ¢ = 8.947 A (ThMnAsN)®I fil o =
41731 A, ¢ = 9.5160 A (ThMnSbN). {HAF405#F
ARBEE R AME R B, XA RN TR AT B
S B0 AR A& A T R ). DL ThMnPN 19§

+ Observed
—— Calculated
I ThMnSbN
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—— Difference

—
(=)
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[=)
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Fig. 1. Rietveld refinement of X-ray powder diffraction
data.

# 1 =T ThMnSbN £ & X S 117 51 1% 1)
Rietveld #§IEZ5 L. Hr Hy, 7= Sb Jii T4 Fe
[afE =N TF:E

Table 1. Structural data for ThMnSbN at room-
temperature, where Hg, represents the distance from

Sb atom to the Fe plane.

Compounds ThMnSbN
Space group P4/nmm
a/A 4.1731
c/A 9.5160
R,/% 5.71
Ryp/% 7.48
R./% 6.16
x? 1.475
Hg, /A 1.7467
Sb-Mn-Sb angle 100.13°
Atoms Wyckoff =z Y z By, Occupancy
Th 2¢ 0.25 0.25 0.11692 0.17287 1.0054
Mn 2b 0.75 0.25 0.5 0.82783 0.9946
Sb 2¢c 0.25 0.25 0.68356 0.22882 0.9921
N 2¢  0.75 025 0 1.0 (fixed) 1.0 (fixed)

MSHCNFEE, ThMnAsN Al ThMnSbN ) o %4>
S 1.28% F1 3.55%, 1M &Y ¢ Gl 4354 K
T 3.02% 1 9.58%. X KU FHIZNFMITREE
SEH TR Z 2 T ThoN, 286 2, S8
a-b T8 77 17 AR K L /N T Bl ). DR, A
ThMnSbN HU#E7E B R IVR a-b T 7 1] 19 162
F1. PR TS AR S e % — % .

K 2 7R T ThMnSbN 22 G4 i 14 e B 01
R MBFEER N HE R A 0.069 Q-cm, /)N
T R FET MnyShy SFHLZLEY). BEE IR
FERT R, B R BH A28 [, 2k
FERBA R &8N S BT R, ¥ EE B,
ThMnSbN HLBH A H B B0 8. Z 05
Bifi 5 R R e, E BHR AR SR B TF. Sk T b
WA T H R 55, LUE 2(a) B4 90
AEFREI T dp/d T Rl BEASfR I 2R, WT LU )
HLBH R Y dp/d THE T = 16 K FHE H BN
{E, Aric T HBHAR & AR S s DR . 55
ThMnPN FAE7ESSL A I 25 1 FRATTH X —
FHSF U DR T 3d B Y Jey 3 S AR SE A AR AL

N7 #E— L % ThMnSbN 4 # S P, 16
& 2(b) i BTie e S A #E p=poexp(E,/ ks T)
PUA R R B R & BLZE 220 K DL B TR X ],
p-T MG RIFF AR JE SR, il A1
WL RE N B, = 20.6 meV, B W /N T [RFEIE T
Mn,Sb, JZ B EuMnSbF (110 meV) Fl BaMn,Sh,
(160 meV)262T 55, B2 Mn-Sb & p-T
i<k S B4 B AT M) PrMnSbO (4f L F5 5% H
k), HE BB WAE] T 1.1 Q-cm, % ThMn-
SN 8 H H2 3 A~ B 9 520 7F 200 K DAY
VL DX (], Ak R LR B AR T BT A8 JE 15 DG R 1
TOINAE, PR, 7R I B Y DX k23R AR R ik
Bk (variable-range hopping, VRH) H S4B &
L BRI B £k il 2(c) B, HcHiE =4k VRH
Bl p = poexp(Ty/ VAL T Inp-T V4 SR
Kl 2(c) hATLAE Y, YR T RS2y 5.6 K LT
i, Inp (A5 TV Z I 2B LME LR, it
AR T, = 2.2 x 103 K. 1% T, {8 Hil & 12k
TR ZE AN 5 ASFCE G, FO N RE R RE (2
107 eV) 7E— BBk RSP FLAA R T oAk Z B A
TF. X FW] VRH Pl A RERA ThMnSbN iy
IR HL B, = A — I i T R A . H—
2 22 f R it R 2R B SR T X L B i o
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4 —0.01

dp/ dT

1 —0.02

()

Inp/(Q-cm)

p = pyexp(Ea/ (ksT))

0 10 20 30 40
(1000/T) /K1

02 lf p = poexp(To/T)"*

200 250 300

0.4 0.5 0.6 0.7 0.8
T-025 /K —0.25

2 (a) ThMnSbN #F i () L BH 2 i i B2 A8 P il £k JHe rb oA Al Am 2 7 ri BEL R Xl BE 20 I 2 28, T3 v BEL R 53 0 A TRLBE 05
(b) e BEBTAE JE 5 )7 B2 R Y Inp- TN 4R (c) $2 MR Re BEBRAR AL 22 i B Inp- T /4 2%

Fig. 2. (a) Electronic resistivity for ThMnSbN polycrystalline sample. The right axis shows the plot of dp/dT versus T, where T "

marks the resistivity anomaly; (b) Arrhenius plot of the lnp-T data; (c) the plot of Inp versus T % according to the three-dimen-

sional Mott variable-range hopping (VRH) mechanism.

S, LR A AR B (PG R L% 37 9 K T A
AT A P8 1 R 118 W T 8 8/ 4 6 I THI 7 B A
T R LR X — A5

& 3 /8 T ThMnSbN FESHVEREERE (0.1 T)
TG R IR B AR AL R 300 K BT, A S
JEE IR BE AR SRR ) 24 0.32 emu/mol, B g KT H A
2Ab4 %) PrMnSbO 1 EuMnSbF26:28] [ 25 7 J&
(N B, R AL b T IEAE 200 K DLF H RS
IR A 55 M ARIEE AT LA & B, 7E 341
X G (ZFC) FIp (FC) L HA TS, W
TN BLIR KT 300 K MIEkIETS
UK. FERE], X ERRHEK AR S, R ERREE
SR A AE 22, DRI ke 5 SR AL
ZRAH. BE Z ARG AT MnSb (24 95 emu/g) B0,
]2 R 3 300 K HHFE & AR AIREAL SR M =
1.16 emu/g (& 3 4[&), W] LIAHE AR H MnSb
ZAR B R 20 2 1.2%. 3% —Z A L4 3
XRD /N BERE 7, PR TC i gl R . 24 3k
L TS T =16 K i}, ZFC #ifbR i —14
OV, R B R AR RETEAR AR, 5 R R
SRS, (B &S], FC ME M T 0 %h
IR, TRTE R T — A2V B S X

— M 5 ThMnPN Fl ThMnAsN H #7817 2k
WEAHAR S ST BB A X L (23], 2R B2 ThMnSbN
5 ThMnAsN Fl ThMnPN #4250l #ETEFT K,
WAL 1 FC R ZR 1) 55 7T DL AR Sl — A ARG
HAME S ST G T2 MR, 55—l Ee
FEZAL S T RESR A AR A AR . D] AR R 2

0.42

—— FC
—o— ZFC

M/H (emu-mol~—1.0e~1)

M/(emu-g=1)

o 1 2 3
0.32 H/(10* Oe)

0 50 100 150 200 250 300
T/K

Pl 3 ThMnSbN HF: il FE IR 1 A0 5 B R B 1 A2 Ak it 2. )
PR HZEG % (ZFC) MY (FC) MR I & 75 =X, Jiti i
S BTG AR B D B = 0.1 T. 4 [ i 75 Bl 7 300 K
P ) 8 1 it 2%

Fig. 3. Temperature dependence of magnetic susceptibility
for ThMnSbN sample. Both zero-field cooling (ZFC) and
field cooling (FC) were performed in a static field of B =
0.1 T. The inset shows the magnetization curve of the
sample at 300 K.
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T E R AT ST SIS AT RN TCis I, 5 R
Th BT sk e e 2 A A B S ) SRk i
ZARIRBEAR S I T Mn 81 3 d B i 153
k. B b, RS AP LaMnAsO, H,
rhE I B T A BT B i T DL
BER Y Mn 80 SRR, IF5 | R Bt i Az B
{BAE R R R BB S b, H TR A BRmiAH
HE (1],

R T O R B R 4 T o) - T ey
SR, SR E IR A 0 gl i T — R ARG A
2k, Wit PEIS 3 x 1045 x 10* Oe Z[d] M-H
2R 9 BRI B A B RE R 2 x = dM/dH.
WK 4 Fizs, 2R 300 K FERIAIEREER A 2.02 x
107 emu/mol, 5 ThMnPN (1.66 x 103 emu/mol)
1 ThMnAsN(2.69 x 103 emu/mol)23) Jf F 4230T .
B U 1) T B, AR Ak 2 S IS DR Sl )
IikEA TR Bl PRAEH-ANI A v = xo+C/(T- 6)
XF 300 K PAF MAME R R AT BUEI G, KB
AR T R R 150 K IR DLk 5 e LA A0
& R? = 0.9994. BB RIFHLAESECR v = 1.37 x
10% emu/mol, C'= 0.147 emu-K/mol, § = 67 K. H
BRI, S 5RO R 1.08 pg /.
A B B 25 /N T RIS AR PrMnSbO Hr 40
BEER (3.47 up/fu)192, 5[EfK % 19 ThMnPN
(1.36 up/fu.) A1 ThMnAsN(1.99 pup/f.u.) FHHAL
/NS RS SEmT AT S R, ThMn-
PN A1 ThMnAsN 1300 K JREARY Mn B AR
S¥ER 2.69 s (ThMnPN) F12.30 up(ThMnAsN) 23,
X R 7E ZE i N ThMnPN il ThMnAsN
HCH BRI 3 d T2 5 T ARG T, ik
J& B JE BL-A AT S AT LA AE 53— 43 JR Bk
3d HL TRy paik. % 1E%] ThMnSbN 5 ThMnAsN
K ThMnPN (k27 R EEFIARPE, 4l ThMnSbN
WAl REAEAE R RIAT Jy. F92 b, X Fh 3 d i T4
AR IR AEZS 7B 4% Nd, ,Sr,MnAsO
B 28 L 2] B2, R [R] ) J2 AE Nd,; ,Sr,MnAsO
Mn B F 105 ZU0CH PN 2 Nd BT #EA T
WRIEER. ABRIE, XL TE NdMnAsO )
& 18240 NdMnAsO, F, IIRAEAE 161733,
IEAN, Ja - AN A TSR SN 0 RIE, B
T B NG 25 R R AE R G OCEK, 5 ThMnAsN
K ThMnPN g5 5820, dh 775 B8 ThMnAsN
5 ThMnPN Hif) Mn BF7E 300 K LLNEMAEF ¢ 10

BRIGOCHK, TE N C BRSS9, € ThMnSbN
t Mn B FRESSH S Z A, WAr 0 ER T3]
LU#REN 3d HL b T SRy Sl R A 1) 7 o ZE R
TR RE HP ) TS ST ¢ 7 Tl FRARRE B, X P AT
FHEWE—HEIR R CazCo04 K CazCoRhOg H IS
I TCF B R G ZS (partially disordered antifer-
romagnetism, PDA) Y 8 37 i B AL B30 FRAT]
FFAE LA 3 4 AR S e X — [P R

w

D = 800t 100V

)

- Q £ 700

L Q 3

2 4r i 600},

E S 500 300 K

M‘D 1 2 3 4 5

] 4

L oaf H/(10* Oe)

i

I

= ~O0gg

E “Og

= 2

o L L L L L
100 150 200 250 300

T/K

4 IR AR AR 5 RS AW AL R B U B A A
A A S R R AN AR x = xo+C/(T- 0)
LB 150300 K Z (M # AL R A 45 2R . 46 B 7R T 48 e
A Te) il EE T I 15 3 i A it 2L E e RS 3 x 100 —
5 x 10 Oe Z [A] P REfb 3 B 459 81 T AMEREIL 3 x = dM/dH
Fig. 4. The magnetic susceptibility (x = dM/dH) after de-
ducting the ferromagnetic background of the impurities by
linearly fitting the M-H curve between 3 x 10* and 5 x 10*
Oe. The solid red line fits the data between 150 and 300 K
using the Curie-Weiss relation x = xo + C/(T - 0). The in-

set shows the original magnetization curves.

1 5 78 T ThMnSbN A i (1) L f 45 58
M 5 ATLLE H, H 300 KAl He BT A - 3 R
JERETIN Y 3NR. BEA B FEAL, LLHR BRI T R,
BAE TR B B AT WSS BRI ) LB 8. 3
BB, SOPPREARAE TC I LA 2 i LS R A
TETAET PDA RSHE—ZER B CagCoRhO; H.
AR R RS Ty BT e, Forh ks e
BERAAAT, B AE ) SR REA T, 10— 5 A
TR DU Ak T 1 R SR 22 ) E AR TR B0 ik —A 7R
FEURA L RALE Ty B B0 A8 VR AR 4 58 1 i
JEE DX I), AT L G0 5 JE AR AR AR 5 = BT
W [RYIS, ST A R0 AN 25 Wi A 52
it R AR S PRI 657 X FhA T4 5 ThMn PN
RRAEH I 2L FERRAIRE T (IR 77, [Fd
AR T AR R FEFRIRLEE ), B4R L A — e m]
PIRIR N C=~T + BT3, Hhy fl 843 W Fm
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AT HCRTRBE I B BER BE AR AR ER; () O/ T-T2 gk, JOP L NS ]
Fig. 5. (a) The data of specific heat for the ThMnSbN sample; (b) an enlarged view of the C-T curve below 30 K, in which the

right vertical axis shows the differential of specific heat as a function of temperature; (¢) C/T-T? curve, where the red straight line

fits the data in the range of 6 K<7'<15 K.

TR T30 0 LL AR R B S T ARG LA, 7E
K 5(c) Hl T ¢/ -T2 KR E. WIF 5(c) ]
DI, TR R R 10 K BHER, ¢/T- T2 %
R E A AT R, (BAE 6 K KL, U
SRR S T RO, MR B TR T Y
M REE S S IR, O TR I R R S
K EIR A XELE T 6—15 K Z [ iR
P, AHEIMSEUE R Y = 19.7 mJ-mol LK 2 fil g =
0.437 mJ-mol K. 7E 48 K &R 43 [ 2 45 1) 1Y s 2
AP, T Mo B 119 3 d PaB b+
A, B A R S E03 d BT REURE, N
TSR T BT S Nep R/, 5 EE] Ny 5
¥ ZRIB R R AT ARIR A ¥ = n°Nykg® Nep/3, it
Eb B o — 8 BRI AR /N LT FE IR B (1)
AINdMnAsO H,v=1.2 mJ-mol -K?). ThMnSbN
H R AR L LU R ECGRIAA RN Ngp PH 5
R A [R5 48 04) 4 A & . AE SE R RGE 1Y
ThMnPN #1 ThMnAsN | BT Ho R R 80 50 5]
=3 T 8.11 mJ-mol K 2 fl 9.62 mJ-mol K 2.

P AT AL 3 S R ) T B A R O O A
T ThyN, JZ2 W E B4 & W 9 2L R RRAE . M a1
R, A LRy SR AR i v A I
HE Tk xp P LA A ARBERER: =
2 Nak3 Nir /3, xp = 3 NaNgr . L, H 3 LA

A By (B AT DA 1 H A TR AR v
B 5Tk xp. % 25101 T ThMnPnN 2 5 & 1
VERAEF B xp, IF 5% AR FR GBS
A% B0 5 IR TC O MR AL 2RI x #EAT T X L.
ST LRGSR xp B/ INT xo, (H 3 HEAKE
TER—%08 9%, H xp /£ ThMnPnN R3S+
PSS Yo AR B vp 5 xo 2R
PRI AT B W A 3R 1 B ) 32 B e Al Y T3
%2  ThMnPnN RIMEAY R T AR
HRREREAL S xp LUK SN & TG L%
R TESRTR o (RIXT L

Table 2.

cient 7, Pauli paramagnetic susceptibility xp and the

Comparison of the Sommerfeld coeffi-
temperature-independent term Y, in the magnetic
susceptibility obtained by the Curie-Weiss fitting in

ThMnPnN compounds.

Compounds (mJ m’ty)/l LK2) er)r?;/'r(igl 41) ericlfl]l/~$214l)
ThMnPNE3 8.11 1.11 3.3
ThMnAsN[3] 9.62 1.32 5.2
ThMnSbN 19.7 2.70 13.7
4 W W

FIHACA L, EAEE ThyN, 2 ZrCuSiAs
AL & ¥ 445 ThFeAsNE2), ThMnPnN(Pn = P,
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FIECIER (R E T a) AR SR &
a-b T 7 [ AR A, A0S X6 5 2 m 1 5 2 1)
W a-b W7 IR A2 7. F bR, Xt e 6(a)
FE 6(b) AT LAE H, SRR a-b 15 ) 1R ik
Z BB, H o Jhr I BE P B8R R Y SAK Y
JHCHS TR e .

R T 5B A T S E AN R S5 R
B EaH, 7EK 6(c) T E4s T — %) ZrCuSiAs
RE G PoB 1 2053 8 4 8 - 1w 04 3 B IR PR
(Hp,) S5 o WK EZ AR, Hk A
SCERER: T WA R — R R T 2 AR LAY,
HELR IR S S 2 T AR (Viyer = 20 Hp,)
TR, Hp, 5 a Z AR RESC R, I 6(c)
Al LA DL RS 1) X TRTA SR, Hp,
HIIIN (e J7 R SIHER) FAEREE o AT R, 2
B AU AL B AT AA RN AT . AN ) 2 B
H Hp, WS, 02 0T 5 AR BUR i K, Je DL
Mn,Sh, 285 A . 31X s f2f R kA S
JZ P EEA R RIS B R T d-p PB4 e iE oL, A
AMAEFHK T Mn-Sb Z [, 2) 7 Mn-Sb &4
& %P, ThMnSbN 1 o %l BT NdMnSbO.
{H7E Mn-As 2514 ThMnAsN B9 o Bl 5 A%
K, IFFAR T CeMnAsO fEd. X —F#AE Mn-P
FYMEE D s w2 X8 CeMnPO %

1.08 _

(a) -O— Th-N-a (c) ~ _
g —+ La-O-a 1.8+ ~ _
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= —/\— Eu-F-a O - I
] 224,
£ 104} Has = Viaer/(20) %) @) \O\Sz\)
o
] - <
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Fig. 6. (a), (b) The normalized cell parameters of ZrCuSiAs-type manganese-based compounds with different conducting layers;

(c) the relationship between the height of the Pn atom (Hp,) and the e-axis for ZrCuSiAs-type compounds, where Vi, represents

the volume of the conducting layer in a conventional celll

20,21,23,26,28,38—43]
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Abstract

A quasi-two-dimensional manganese-based compound ThMnSbN is synthesized by the solid-state reaction
method. Structural refinement based on X-ray powder diffraction shows that the compound structure belongs to
the P4/nmm space group. The lattice parameters are a = 4.1731 A and ¢ = 9.5160 A. Electrical transport
measurements show that the resistivity of the compound is the lowest in the Mn-based family. When cooling it,
its resistivity rises slowly and shows a shoulder-like anomaly at 16 K. Also, the magnetic susceptibility exhibits
an anomaly at the very same temperature. Though the specific heat data indicate the inexistence of transition-
induced anomaly, the electron specific heat coefficient of 7 = 19.7 mJ-mol 1-K 2 is derived by fitting the low-
temperature C-T curve. This 7 value is much higher than those of the isostructural manganese-based
compounds. Thus, the specific heat is consistent with the low resistivity, implying a considerable electronic
density of states near the Fermi surface for ThMnSbN. By comparing the crystal structure for a group of
ZrCuSiAs-type compounds, various chemical pressure effects of the fluorite-type ThyN, layer on the conducting

layer in different compounds are discussed.

Keywords: Mn-based compounds, crystal structure, physical property measurement, chemical pressure effects
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