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Abstract Electrical resistivity for individual solids is generally a complicated function of temperature. There
has been no report on a constant electrical resistivity in a sizalle temperature range observed in any single solid

and the constant resistance demanded for many applications has been realized only through structure designs or cir-
cuits. In the composition-modulated CuyNPd, which undergoes semiconducting-to-semimetallic transition a nearly
vanishing temperature coefficient of resistance was measured in a temperature range over 240 K in CuzNPd 534.
This to the least demonstrates the possibility of constant resistivity in a single solid thus is of significance for
both the understanding of solid-state physics and applications.

Keywords temperature coefficient of resistance Cu3;NPd, semiconducting-to semimetallic transition compo-

sition modulation

~4K
In- 2
var
> 100K
~107°/K .
Cu,NPd,
/ —
240K 5K
* 60306009 50472070 10404034
10574147
2006 -08 - 10
+ . Email zxcao@ aphy. iphy. ac. cn
- 924

http //www. wuli. ac. cn



Cu;N ReO, 1
1.9eV }
M R R X
Pd - Cu;N
Cu;NPd ‘. CuyN
Pd
x>0.5  CuyNPd,
0.0=sx=<0.350
X 2
3
3 Cu;yNPdy Pd
Cu;N a=3.8554
165K 4 a
Cu,N
S Pd Cu;NPd,
Pd x =0.048
N = x=0.071
1 Cu3N a=3.8294 4 S(Z‘K Pd
C
CusNPd, 175
270K
4 d 0. 00039
K™'. T=280K
5.0%. Cu;NPd,) 5,6
50 280K
g 0.00117 K~!
§ (el 4t
v Cu; NPd, 55
g 240K 5K
k ® 1.42 x10°°.
LA
zlo 3(|1 4|0 slo slo o =€ npu, tmuy =
281°) e n, v, /m’ +n, 7, /m,
2 x Cu;NPd, X a
CusN b x=0.048 ¢ x=0.175 d x=0.238 e x=
0.349 B

Kane

Cu;N

35 2006 11 http //www. wuli. ac. cn

- 925



30 {a) 2.0
C;E' 20 - 5 2.0
g ¥
= = 1.0
ook =
= =
# 0
Ul | |
160 200 240 280
1.14
2081 (d)
£ F 112
G o204 o
g 5
% 200 5 110
& =
k= E:l
Lesp N 1.00
0 50 100 150 200 250 300
4 CuyNPd, K
0.238 f x=0.349 a f
* * 0000 S00S * * * * *00@® * * * L JSISK JSis
1976
8 6 48
1.
2 -824
2.
918
100049
926-

(b)

o 50

100 150 200 250 300

(&)

0 50

100 150 2040

250 300

T A #2401 0-2Cm)

i BH 22/(10-52m)

n
I

—_
=
I

[=]
th
I

a =

]

50

100 150 200 250 300

130 F

=
I

(f)

1.04 L
a

50

100 150 200 250 300

CusN

AN W kW

b x=0.048 ¢ x=0.071 d x=0.175 e

X =

Wasserman E F. Ferromagnetic Materials. Ed. Buschow K H J
Wohlfarth E P. vol. 5 Northholland Amsterdam 1990

Kittel C. Introduction to Solid State Physics 8™ edition . John
Wiley & Sons New York 2004

DuY JiAL MaLBetal ] Cryst. Growth. 2005 280 480
Hahn U Weber W. Phys. Rev. B 1996 53 12684

JiAL Huang R Du Y et al. J. Cryst. Growth. 2006 295 79

Inc.

Yu PY Cardona M. Fundamentals of Semiconductors 2nd edi-
tion . Springer Berlin 2003
Lovett D R. Semimetals & narrow — bandgap semiconductors. Pion

Limited Longdon 1977

. 2007

http //www. wuli. ac. cn



