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The Effects of Sn Doping on the Negative Thermal Expansion and
Electronic Transport Properties in Mn; Zn, _. Sn_ N Compounds

SHI Kewen, SUN Ying, DENG Sihao, WANG Lei, HU Pengwei, WANG Cong
( Center for Condensed Matter and Materials Physics, Department of Physics, Beihang University, Beijing 100191, China)

Abstract: The Mn,Zn,_,Sn,N (x=0.05, 0.1, 0.15, 0.2, 0.3) compounds were synthesized by the solid-state reaction

method. The effects of Sn doping on the thermal expansion behavior and electronic transport properties were investigated for

these compounds. The transition temperature increases and the difference of the volume does not change as the doping of Sn.

When x =0. 3, the negative thermal expansion behavior occurs at room temperature, indicating that the range of the low

thermal expansion (LTE) broadened to room temperature with the coefficient of thermal expansion in this range increasing

from 2.35 10 8.66 x 10 °/K. However, Sn doping can change the electro interaction at low temperature in Mn,Zn, _ Sn N

compounds. With Sn content increasing, the multiple unusual minima behaviors disappeared, while the electro-electro inter-

actions are increased to suggest a highly correlated Fermi liquid behavior in x =0. 2 and 0. 3 compounds. The abundant ther-

mal expansion and electronic transport properties make this serial compounds attractive for the interesting physical mechanism

study and potential applications.

Key words : negative thermal expansion; phase transition; resistivity; electro-electro interactions
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Fig. 2 Dependences of heat flow (a), entropy change (b) and linear

thermal expansion (c¢) on temperature for Mn;Zn; _ Sn N

F1 MnyZn,_ Sn N UEWMBAKIT HFIRE 2HERT L
Table 1 Comparisons of thermal expansion behavior and entropy

change in Mn;Zn, _,Sn,N.

x 0.05 0.1 0.15 0.2 0.3
To_ /K 215 242 260 279 312
AT/K 13 12 13 13 13
a,/10 9K ! 2.35 4.68 5.57 6.66  8.66

Aw/% 0.335 0.382 0.303 0.322  0.319

AS,. /T kg -K' 342 331 37.6 3.0  29.7

B MEN N 2 BATAE A AT RERS SR o — 7 T
1T Sn TR AP T B i [E Zn ST, RIFARN I

TR RME TSRS S T iRsER, Mm%
LI AL (ERX— TR A5 S5 T FISE IR 45 AR
TS A A S F A 2R R M 4R 2 T 2R B TR R
FH—H: Sn B kT A AR S 4 = TARIR X,
JUHIE AR NG B R DX 0% it A% %) I AR, DA FRAIR T AIC IR
AFM AR BE AR BAIELEE 78 2, BETRTBD T B 5 i
() RS OB, 2 R R LRI T R A IE MK, 4k
M TR X 2 ik 250 . AR R A ML
ARG RFE N —EIY . B2, LR ELN Sn B
Z IR BT E T IR IR X WL Ik R4k, HREHT]
DI R s R IR IR X . E#84% 50 0.3 B, iRk
WHKIR X A8 T 123 ~312 K, BT %R, £ 1 59rR,
FfidE Sn #8244, MIEKMIER (Aw) A R KM
I HAEAE A, BIRE BRI T R, BRI
MREWRIHFAHE, e TFEX—RINCED T, HE
) IS R TR M A . B K 9 7 Ak i R A A
BRES, SASRREA AL, Bl R A0 A
AR A R Z AR AL

& 3a 2514 T Mn,Zn, _ Sn N fb.6& W) 7€ F+ 15 F B 100G
PRI P HARE AT R . MRS R, B e
AR A AR DX 35 B T 34 BT R L R ) 4 s A A R )
AR o HIX —2R 06 H B (0% YRR AE TR TR I K P A7 A BH B
FIPGRIF S . X —RAF R Sn B4 & 34,
Max =0, 0.05 F10. 15 f:J A BH 3 il 28 (9 T4 R i 30
~40 K Z#isk /N A« =0.2 F10. 3 B H A7 20 K, 64,
M 3a R AT LA, v=0.2 F, e BH 3R 2 A g 0
WS/ (A L » < 0.2 BIRERL) , W Sn (B i 7E «
=0.15~0.2 Z[EfF BT B A S, b —2
WAST T MnyZn,_ Sn N LG #EARIR 15 ~ 200 K(#%
AR5 2 W) KR L ST R o A T X 5 ARERLTE SO
~200K [ B MZE, WA 3b Fis, REE RS
BB XR, X —4REY, 7£ 50 ~200 K,
AR R R BT - 5 T 80, i — 2 IR
15 ~ 50K X Ik, HLBH A (1 3c) 8L T LB R 4%
MERILG, HEEE Sn BB, X —H/ME
GBI o 7Ex=0.2 BF, PR/ MEMRIHE R,
HTIRABIFE X — G, R T AR A v 7 B A5 750 401
Aix—EEBEH R, BEMp=A+BF 15T
Mn,Zn, ,Sn, ;N F1 Mn,Zn, ¢Sn, ,N(x =0.3 F1 0. PRI
MR M 2k . A 3e R, TR RS E Y S
B, Horb A R A, B FoR A Tl T ELS.
AL A WIE 15 ~ 50 K e, BEL 320 B2 19 7 7 WL OE
Fb, I AN AL A 0 7 MR T A7 78— 5 19 2 K W MR A T
K ARAE p - T A 2 =0.15, 0.1, 0.05



534 Hh [ R e T H34 %
0.40 5
¢ 0.38f

Resistivity / mQ + cm

G 0.36f

&£ 0.24f

02l . . A . . L .
0 50 100 150 200 250 300 350 400
T/K

0.2 . . . . L L L
60 80 100 120 140 160 180 200

15 20 25 30 35 40 45 50
T/K T/K

B3 MnsZn, _,Sn, N AL G P57 TR 7 o A B AR B B2 AR 2K (a) , 50 ~200 K AL BH AR — 3 B2 4005 il 280 S 30 (ED0F L (18T 28 b bie
FORMR I EER, A ITSE, FIFD (b), 7E 15 ~50 K AR — R4 AL B AT 1 (o)
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