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Y T<Tuw, HPHLRFEEERE ST T, 2EEHEERMEMTR Kondo 35 51
B, BRESEEZER RKRY 85516 H X AR R SURZEIR RN R, BB R s i 1/7 Jl
BN, BTEL o(T) — od(T) KREEMEYEREEELE a7 XA, HBEEHEREMS,
SRS R LB R CIRR R AR E L, T = Touay BRI R/ T

BATR T I L5 R, MBS POEA KSR Au WNi, &4 (r = 0.30—0.42) 1y

F 1 Aui Ni, &4 (¢r=0.30—0.42) B FRMIS NENBE Tmins B BHE MR/ IME TR BT
OT=0 = Pmins PR 0(T) — 0;(1) WIRZKI KR

. 0.30 0.32 0.35 0.37 0.40 0.42

Tin (KD 10 15 19 28 36 45
Oroo(pQrcm) 22.15 25.7% 28.09 31.12 33.00 33.82
omin(tQrcn) 22.1210 25.7355 27.9855 30.8965 32.5580 33.2120
OTeo — Omin (P2-ci1) L 0.0290 0.0445 0.1045 0.2235 0.4420 0.6080

5 logT logT
o(T) (2—10K) | (1.5—15K)

N I logT logT logT logT
o(T) = pi(AuCu, 1) ‘ G—19K) | (5—328) | (11—60K) | (12—50K)

~ ., log? logT logT logT
o(T) = pi(AugNiz, T) (15—60K) | (18—60K) | (17—60K) | (15—50K)
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27 2 D0 f(n) (x = 0.30—0.42) WIFRMEFIT R 2, A2 DEBGRARN Ni JH

n=g

TERWEF T SOLERN, B « =030, B Ni BT 5028%, ifi x =
0.42, WVEIR T 5 3.2% , ;X FORBAMER FHCH /D,

THERDVTAESERIEN Ni BRTFAENNRR,. ZEBSA#EN Ni BTHE
TERIELE d-d HERHRER J%4, FE J¢ wEfmst Ni fg—#, X4 Ni, A7
faieg, % s = 1/2, BT THEL,HD
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3. B3RS IR
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n=8
N 12 " Ng
X xz f(n) 7
(x10%/cm®) n=3 (e =10) (%x10"/em)

0.30 0.6530 0.00280 0.000280 1.80 0.702
0.32 0.6580 0.00462 0.000462 3.04 0.683
0.35 0.6651 0.00893 0.000893 5.94 0.655
0.37 0.7020 0.01330 0.001330 8.91 0.638
0.40 0.6785 0.02292 0.002292 15.55 0.614
0.42 0.6837 0.03193 0.003193 21.83 0.599
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cos 2k A sin 2kzA
P = kY T <2/<FZ>" )
S Sa H—ANE BB RARE T, 0 % s BT RIE Y 2 ] s-d 28 BB 4
B, n HEANETF TG SR THE, N(E) AR SIS se, » HE e
B, (may ma) %3R3 ABE B4R AR o A % 0500 A0 B e W 1A B
5 B ot B3 A SR (2) AT LA BT R
o(T) = o(0) + o(T) — npldog T + <7, (5)

ot p(0) = o, + roy, FHERIE L.
W, HETHEALER

1. p(0) %0 np, WAE

% 0:(T) = pi(AuCu, T) B, p(T) = pi(AugNing, T) (HBL KA, A5
My o(T)-p(T) FIBBURAE R Y R BRI & log T XA, FIBKLER
BEREN log T XL 0(0) Rl npy B TR, Hi no BAIIEE o 8, WHIT &
3. 0(0) WA prmo LHRAEE MR,

&3 p(0)s npis An f0 ¢ HTHEEE

o(0) ‘ no, 01 Je An
¥ A
(n@-cm) | (ue-an) | (uo-cm) | (eV) (1@-cm)
0.30 22.128 0.0269 96.04 —0.326 —0.00117 —4.19
0.32 25.776 0.0354 76.47 —0.306 —(.00147 —3.19
0.35 28.110 0.1089 121.95 —0.364 —0.00553 —6.19
0.37 31.180 0.2078 156.24 -~0.400 —0.0124 -9.29
0.40 33.268 0.5121 223.43 —0.438 —0.0340 —14.84
0.42 34.340 0.7454 233.45 —0.470 —0.0517 —16.18

2. J¢ BARME
M) o FRASKRMHE 2, FTHEHITR ¢, Sa, Er, m 1 2, fOBU{A.
WA EA B IERBANF LM Ni E8E . BTRI Au-Ni &R

Mg A R ERE KT, Au F1 Ni JRFRSAHEMHILS 1, HIRREBRNEHRSE N,

RO E BesE B S pome e Ni R F3E D, SR, REN RS0 N i

TR B E—RR, #2104, B c =10, MMt Ni FEFOE i /2, W

Sa=>5.

R Er BBEZXFEZIRR: N Au, EHEEHHBTFEMUT, Er=>551eV, k-
1.20 X 10%/em; & Ni, N(Ep) BEEHRE G 40.41 (States/spin-atom-Ryd) , Er HitH
ﬁﬁ%%ﬂ%} 5.06 1 7.21eV#; XE Ni g Au-Ni %%J@Fﬁﬁ@i%, M AugNig, Ep~
0.7¢V, N(FEy)~40 (states/spin-atom-Ryd)®  ZEED] F&MBI, EE Er = 5.51eV &£
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xR Ni 8, o RTEGETITE 2.

I BB —0.326——0.470eV, FITF 3,
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BEZENAKR, HEE T > T BEGELA x=030F0324&4, H p:(AugNiy,
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pi(AuCu, T) ERM o(T) MRFLBEERFT &5 FOLE 5).

KT An/T TWNEW, HT 4n ZH0E, R THEKER (T x = 040,042 4¢,
T < 10K) B ERMIFEEANRREREL, BRITEECRIL LR ERAE, ME
RS, An/T TR REBUNEIE, A BOREY %0 2 8L 38 s R
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A MECHANISM OF RESISTIVITY MINIMA IN Au,_, Ni,
ALLOYS (x = 0.30—0.42)

Yu Me: L Fu-sur
(Department of Physics, Peking University)

H. L. Lvo

(Department of Electrical Engineering and Computer Sciences, University of California, San Diego, USA)

ABSTRACT

In order to explain the experimental results of resistivity minima in Au,_,Ni,
alloys (2=0.30—0.42) at low temperature, we propose a model of the alloy with dilute
spin clusters in the paramagnetic state based on the s-d interaction. The resistivity con-
tribution from the electron scattering by isolate spin clusters and by spin clusters with.
a ferromagnetic RKKY interaction are considered. Combining with the phonon contri-
bution, derived from the experimental data of p.(T) of Au-Cu or AugNis alloy, we
obtain a resistivity minimum. The caleulated total resistivity p(T) is in good agreement
with the experimental result, It is shown that a decrease in p with inereasing tempera-
ture below T, is mainly attributed to the Kondo effect caused by isolate spin clusters.
The electron scattering from coupled spin cluster pairs gives a much smaller contribu-
tion to the resistivity, which exhibits a T~ temperature-dependence and decreases rapid-
ly with increasing temperature. So the experimental relults of p(T)—p,(T) inAu,_,
Ni, alloys (£=0.30—0.42) show a log T temperature-dependence over a wide tempera-
ture range.



