54 10 2005 10
1000-3290/2005/54 10 /4879-05

ACTA PHYSICA SINICA

Vol.54 No.10 October 2005
(©2005 Chin. Phys. Soc.

Heusler Co,TiSn
1 17 1 1
2
2004 12 14 2005
Heusler Co, TiSn
8K
Heusler
PACC 7500 5225F
1.
Heusler
12, Fm 3m
X, YZ. Heusler
Heusler
Y Heusler Co, YZ X
Co Co,MnZ
Co X
Co Heusler Co,YZ Co
Y
0.3u5 1.0, ' . Co
* . Heusler Co, YSn Y
Nb Ti Zr Co Y Sn
Y
Co,TiSn ~ Co,ZrSn 350K
Co, NbSn
100K 120K 2K 1.43 x 10°A/m
Co,TiSn Co,ZrSn  Co,NbSn
1.964; 1.464,
0.69/y° . Co, NbSn
Co, NbSn L2,
200K 250K 0 Fuji
" 10304004

.E-mial znqian@hit. edu. cn

*
1 2 2 2 2
150001
100080
3 3
Co, TiSn
Jahn-Teller
Heusler
Ni,MnGa "’ . Co,TiSn  Co,Z1Sn
Co, TiSn
2.
99.9% Co Ti Sn
Cu
.Cu 25m/s. X
12,
Fm3m .

a  0.6052nm. Quantum
Design Physical Property
Measurement System PPMS ACMS

ACT
3.
3.1.
1 T Co, TiSn
5K

HIT2002.46



4880

54

3.98 x 10°A/m

. 0K
My 0 37.78 A m’ /kg
1.92pu5.  Co,TiSn
Tl 10
Co . Co
0.9615 3
40
. —
30 | o
£y
T 20}
< —a—7=5K
f —e—T=50K
10 —a—T=100K
—o—T=200K
ol —a—T=300K
6 10(.)00 20600 30<l)oo
H/(80A-m™)
1 Co,TiSn
Mohn Co, TiSn Co
Ti 11
Co, TiSn . 2 Co, TiSn
7.96x 10°A/m  3.98 x 106A/m
7.96 x 10°A/m
3.98
x 10° A/m
M*-T
M =0 Co, TiSn
360K 2
40
30 +
E
T? 20 | ﬁ
< ]
® d
10 400 TE .\
o ® "
ol 0 100 7?(/)(;( 300 400 h
0 100 200 300 400
T/K
2 Co,TiSn M T

M2-T

3.2.

Co, TiSn
P300K/P5K ~1.4

5K 7.2K
1.59 x 10°A/m

0.17 0.1136 -
0.16 | o1 =0 ‘/
gO.llBZ
0.15 % o
0.1130 J
G L o.1128 —8—H=0
E 0-14 0 10 20 30 40 —e—H=2T
0.13 /%
0.12 |
0.11
0 100 200 300 400
T/K
3 Co,TiSn R T
e T
e T =p.+p0 T +pou T 1
O ©i T
TS
Om T -
- Fe Co Ni
B e 13
Watts - T 1
Matthiessen
e T =po+p. T 2
oo T = cT". 3
In p - p, In T
n 4
35K < T < 315K
n 2
10K < T < 35K



4881

10 Heusler Co, TiSn
5K
15
2K 3K 4K 5K 6K 7K 8K
T/K
7. 38906 20. 08554 54. 59815 148.41316 403. 42879 6
Ir s .
0 st
<Lofs / . 2K 7.96 x 10*A/m
a -1} 0.5 ' .‘.'
= 0.0 -8 L
Q'? -2 o5 0. 00] 200 300‘40 7K
o /K '
= 6
_3 L
B 3 N ——
-b
2 3 4 5 6
In(T/K) 1.80
4 In p-po InT n Les L fwwm 300K
T
g
G
. 2 L30r 200K
5 C02 TlSIl ‘5 e O e e O e e Qe Qe Qe O
N ik y
1.35 , 100K
Hall /"""
/" 5K
{0H 1 20 n 1 i 1 1 1
0 10000 20000 30000 40000 50000
E "
(OH:_}:/lo ROH+RSM 4 H/80A-m
Jx
Oon = ROH + 4TtRSM 5 5 Co,TiSn on H
E, J
i 5
Co, TiSn R, .
H R,
R,
M R 8
’ 7
8K ny=1.5962 x 10 /m’
Rs>R,
Ry Rs
R, = (%) = R, 6 nyV., = V./eR,
OH Iy v
C
R, = (%) ~ R 7 . 8K
oH /..
3.48
| 130K .
Ry = nge 8
130K 141K
"o ¢ 142K
Co, TiSn

Ry Ose



332

4882 54
2
1.236 Ry = ap,. + bp., 10
— 1000
N a b
1.232 | N :
P
1.228
£ 2 4
c 1.224 —s—T7=2K
5 —e—7=3K
~
o | —A—T=4K
< 1.220 —o—T=5K Ay
—2=T=6K
1.216 o T=TK 7 Rg
—x—T=8K ,
1212} Co, TiSn
0 500 1000 1500 2000 RS 5
H/(80A-m™) Ry
R R O
2K 8K pi H X
H T S (ou
Co, TiSn
100 16
31 i {50
"
: RS
IE oF = n n T - - LT ‘é'
@ ] d .
S o 150 € Co, TiSn
33 %L > -
S 7 N Co, TiSn
§ 1.5 1-100 =
A E 0K 37.78 A
- 0.12 014  0.16 {—
' ‘ , wa 190 m’ /kg 360K.
0 100 200 300 400
T/K
ng T . COZ TiSn
Rs R 315K > T'> 35K
. RS Smit
RS {O;u
Ziebeck K R A and Webster P J 1974 J. Phys. Chem. Solid 1 35 9 Wang WH LiuZH Chen]JL et al 2002 Acta Phys. Sin 51 635
Jezierski A 1996 Phys. Status. Solidi B 196 357 in Chinese 2002 51
Engen P G Buschow K H J and Erman M 1983 /. Magn. Magn . 635
Mater 30 374 10 Ishida S Akazawa S Kubo Y et al 1982 J. Phys. F  Met. Phys
4 Terada M Fujita Y and Endo K 1974 J. Phys. Soc. Jpn 36 620 12 1111
Neumann K-U  Kanomata K Ouladdiaf B et al 2002 J. Phys. 11 Mohm P Blaha P and Schwarz K 1983 J. Magn. Magn. Mater
Condens . Matter 14 1371 140 —144 133
Yamasaki A Imada S Arai R et al 2002 Phys. Rev. B 65 104410 12 Kido M Ido H and Kido G 1992 J. Magn. Magn. Mater 104—
Brown PJ Bargami A Y Crangle J et al 1999 J. Phys Condens . 107 705
Matter 11 4715 13 Otto MJ van Woerden R A M and van der Valk P J 1989 J. Phys .
Gao S X Wang WH LiuZ H et al 2002 Acta Phys. Sin 51 332 Condens . Matter 1 2351
in Chinese 2002 51 14  WatsSM Wirth S von Molnar S et al 2000 Phys. Rev. B 61

9621



10 Heusler Co, TiSn 4883

15 Pierre ] Skolozdra R V and Gorelenko Yu K 1994 J. Magn . 16  Chun SH Salamon M B and Han P D 1999 J. Appl. Phys 85
Magn . Mater 140—144 95 5573

Magnetism and transport properties of Heusler alloy Co,TiSn"™

Zhang Wei'  Qian Zheng-Nan' ©  Sui Yu'  Liu Yu-Qiang'  Su Wen-Hui'
Zhang Ming®  Liu Zhu-Hong®  Liu Guo-Dong®  Wu Guang-Heng’

Center for Condensed Maiter Science and Technology ~— Harbin Institute of Technology ~Harbin 150001 China

2 State Key Laboratory of Magnetism Institute of Physics ~ Chinese Academy of Sciences Beijing 100080  China

Received 14 December 2004  revised manuscript received 3 March 2005

Abstract
Magnetism and transport properties of the Heusler alloy Co,TiSn are studied. The results show this alloy exhibits
ferrimagnetic structure at low field. Both resistance and Hall resistivity show anomalies below 8K. An analysis is given for the

microscopic scattering mechanisms of electric transport. The origin of anomalous Hall effect is discussed.
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