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x = 0.42—0.55 {fJ Au,_Ni; RESERMNBRSERBKEZE, WRKETXEE LW
AL (2—70k0e), BETEERE 1.5K THEARAEE, HA Arrott-Noakes EIRTT ILTE
JREE. 5 Perder SARBABES BT ET ORI, MERERETTH S, Hi2
H B B R 4R AR, B2 PR R ABAY BT, BRI — A Ni TR B RIE AR 18 NRTFA 114
PLER Ni [T, Bt Lafg Ni —RREE (0.6061s), BURENE, It @RI R T
BREEMLRERLERE., AXENEEPEEER (spin cluster) RYFERE LKA
ZEREEERET R, AR T RRE N EAZ A RRARE I A5 peH ke (3 {H.
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WRBE WK LH Cu-Ni G E—HE, BIRE 42—452t% Ni §Y Av-Ni & G AR MR
THE Ni R FRBBENTE R, B rEER R &8 ek EAEEEROERE R RN
X. Clinton 8AWHEITT Au-Ni &&HIRNE,RA AC REIE, AER 45Hz, 157 1Y
W E R 20000e, Tyler 25 AMFHRENFEFBEIRIEAS & 42 0 452 HNi R RFETRNE,
K IMG R 50kOe, A SCR IR HL 2k 3R VU B 42—55at % Ni fORERZE 1.5K TR
BETFHRELENER , SORKRE IR 70kOe, BEIRLEHE KA R E AR S BHAILE
R, AEBREROOMAUTEREREAN—ETEXNEEL.

R A ;2

.28 E 548850 2 Au_Ni, (x=0.42, 0.45, 0.50, 0.52 1 0.55),—F EHY
BRI Au (99.999%) I Ni (99.999% ) TELEE S AR P A BIAK, BiFdEd &
BT 10 R, EEAEROHESRARMAERED, SEBREEHNESIYER/N
B, BMERBALNGEEPEA, YBENEEMNILAETHEE, BXCHEREE IR
WX, B E #1.5cm, B4 50p m FHSREE, R XM BHRSEEEREAZIZEN
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HAR, ARHIE T EE& G RITH S Au FE Ni B EBR (miscibility gap), M ik
B Au FO NI HTER SRR FHEFINEES, EHTHINEAT, B X HEnk
ARPEERESOFTHILR. MHERIRERRRERR, PHEARNEERNEE. 3
B 77 9 0 1B L R S R R B
2.0 E RAEERFLBENDREREIORIERNEAE. EBEEVR
RVELA 6mm BI/NTTH K =/ NRTE— R UR B2 35mg, [EEFL2Y 150um) JEHKTE
AN (R FE T AR T HEE), RA R ENE 15K DU R
CERES B ST LR B T RIRE I 2 (SN 08 2—70k0e) , Hot R g —ANRESS i,
WEAR o(emu/g) BEILHHE. EXEENEETD/NTFK.EE, ERETN 1,
AR R AR H.

=L R g R

MITERSRES, Av FiHEEEWEHA DL 2. & 18T 1.5kAu,_Ni, (r =
0.42—0.55) &4 9 o(emu/g)-H 6.5 ‘

scEhs. B2 ZAENEY 55/’” : I "

fini(ug /N1 atom )-H “r
SRR, X« =050, 052, 45 ) 2 -
055 E, BRE G RH o )
WEBEEESAEBH=0 2
fofd, *x=042,0451& %2'5:
&, HTHACHRERERRLER 15 o
BABG Ty RRE .
1 1LSK Bl R oo/ e
O EA NI ETHREEERE  © 0 0 0 el 0 %
i (/[ Ni atom) TGN T 1Y .
V¥ H & B #(p/atom) BN 126 1 ) AueNins B128 2 29 AugNiys #1283 2 AusoNises
SE BRI TERL. HIZE 4 % AugNigs HIZE S 4 AuleNi,,

JEEMR Tc & Arror-Noakes BEZHYITHEME™. B 3(a). & 4 fulE 5 501%
x = 045,052, 0.55& &K o"5-(H/o)"? B, ICERBIMEE] 0 = 0, T3 233 R A AR

#1 Au_ Ni, ¥¢HEABENERSNRRER

Ni &8~ 0.42 0.45 0.50 0.52 0.55 1.0
BFEEE (R) 3.885 3.870 3.840 3.830 3.810 3.532
X B8 % B Dx(g/cm?®) 15.73 15.44 14.99 14.7% 14.52 8.85
B AR gs(emu/g) 0.74 1.51 3.32 4.20 6.00 57.60
fini(es/Niatom) 0.0438 0.0806 0.152 0.181 0.236 0.6"5
a(ps/atom) 0.0184 0.0364 0.076 0.0941 0.130 0.6:%
BEE T(K) 1.2 9.0 32.0 43.5 - 69.5 651

TE: B Ni pyBUR RS RRY.
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B8 1 —T = 42.96K; gh4s 2 —T = 45.04K; s 3 —T = 47.02K;
4R 4 —7T = 50.03K; @it 5 —T = 55.03K
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Bigk 1 —7T = 65.03K; sk 2 T = 68.02K; pigk 3—T = 70.02K;
BHgE 4 —T = 72.04K; gh4k 5 —T =75.02K; 4% 6 —T = 80.02K
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Mott™ 312 4 RO 5 A B0 (6 BB SRR Y, DROORIME T A H B R B B R W2 JE R R 4 O 2R ik
A5 {L. Perrier F AR NEREBBREITE Cu-Ni &SR IHRE, MERERFEH
B, BNMRABRRE fec ZH Cu-Ni &, —4 Ni HF AR 12 ML BE
FEHE AR N EF,IAZ N FEFREERM Ni —RER4E, B pn = 0.606u;,
WMRAE 8 M NiHF, ZNi JHFREERE. RIE Av-Ni A&FEEbRARRE
BIRIZ. % Au 1 Ni Jﬁ?z%mﬁfﬁ, f(ﬂ) = Chr"(1 — )" " BET —MEFRIEH

12 NEFH » A Ni EFRRE, Zf(n) R—TEFEEBSLARTHEL P+

n=p

1,¢++,12 4~ Ni E%B"Jﬁl}gz*ﬂ. *E%Eﬁ.lgia =28, /‘5‘3/]\ Ni Jﬁ%ﬁgx}ziﬁﬁﬁ
fini = 0.606 Z 1(7) (us/Ni avtom),

12

TSR TFHPEIRAE 2 = 0.606x > f(n)(ps/atom). s, x D) 1(n) EARABIE

n=g

Ni R FERWEFREGOLE, R2FHTUEENMNERTEE. B 6 & ani(us/Ni
atom) JHEERE » LR AL (H
0.5 Wiz MF 2 =7, 8), Clinton
; 5 AW Tyler 25 AP, DR RAVEEI
IREHEEEG6 F. RAITA aw L
RfEt » = 8 FOITBE R K &, Chi-
nton H ANMERERREK, RTERR
A 189N E R A& 2000 Oe BT
.

Robbins % AVHIRE R 2% 1B T (&
RO, KRR R Ni TR
BFESHR Co-Ni 58 HRIE. A
B BB PRI, 12 T Aufll

m 6 Ni FF TR HEF T OB K R 48 4%
©HAXLRIE; A% Clinton HARKIE; X0y Tyler 2 B, X Au FINi FF RS R
ARG Hp=75~-=Xp=283--0 (m+n)gia=11 W, — A ETAEERLS 12 MNET
BN WREDN6ANREFEmNRE N BETHBRRRE
f(n, m) = CHCTx"(1 — =) "xm(1 — x)o™,

FRAERPL B - N R T AR RIES NURTFRBE 1AM E, BARE 0.606u; 1
WA, BEAH 114, MEEXNT, XN FOBMENTHEERMLRERFEEBRE. B.&X
ESSBECRNT 1 BHETIABERIINSREE. RIEX MBI R ER
AHIER NI ETEBRR TR SO RBFITR 2, Frit SN aw BEEE 6 h, R
BRI , B K B AERE Ni & B/ i B TR, 880 0 R BT AR Ni T80
BHEHALE THERN. Bl r = 042 NEMEFRYRE 3%, LB RWBER M. &
WE TR HY B M PO P RO R S B R T ABYE ) S5 A 3. (A B O A 250K, YR 4%
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2 ORIEBEOHA T AR R UG BHE I TR PR AR B N R 7E B F S R BT S fok

Ni&g > 0.30 0.35 0.40 0.42 0.45 0.50 0.52 | 0.55 0.60
Bni = 5 7 7 =240 142 p
Cus/Ni atom) 0.00575{0.015460.03473|0.04607 | 0.06769| 0.1174 | 0.1423 | 0.1845 | 0.2642
i sem | oo . s
I (ptn/atom) 0.0017310.00541{0.0138910.01935{0.03046] 0.0G387 | 4.0740 | 0.1015 | 0.15%5
12
xz f(n) 0.00280|0.00893(0.022920.031930.05027| 0.0969 | 0.1221 | 0.1674 | 0.2616
n=38
A 0.00368{0.01287|0.03493(0.04912/0.07754] 0.1456 | 0.1799 | 0.2372 | 0.3414
(up/Ni atom)
B : : - X -
I (s fatom) 0.00110}0.00451)0.01397[0.02063 | 0.03489] 0.0728 | 0.0936 | 0.1305 | 0.204s
* 2 z f(ny m) =
TR 0.0018210.00743}0.02306{0.03404|0.05758| 0.1201 | 0.1544 | 0.2153 | 0.3380
(n 4 m>=11)

0 S I 2 L R A B 20 38, BT DL T 2 A
1A EBER I ABITR W AN AL, % T < —JF BB RN, A5 B

B NI JF 2 EIRTHESIN, AmE R E EREE. R BB RERNE SRV &
E—IET%JM
= —2 Z;dds S — ZH S, — Zﬂs S5(R; — R),

A — TR — 1 Hbﬁ’%[ﬂrf\]ﬁ/\ﬁ*ﬁﬁ ﬁ;‘fZlEﬂE’J%ﬂéﬂEEVEHﬁ FEZIEIR—~
B ieRirLyy H HREIER, i H R#EEEFFESE e SRR R S &
Wiz BEZTURREE MR SR T ZRWBLEER, BIEEEHZHE RKKY
fE R BB IR, 728 Btk FRES, 4B Ni JR T/ d-d 2240 VF A J% al e fnat N
(—FE, X4k Ni, % S = 1/2, *Eﬁﬁ%iﬁ?w

1(3 2Z [S(S -+ 1)]
ok ~ 0.50 fIad, H Te< —Jk—, A B TR SR SR TR 5 N, B
MR B R O S = N2, B <s,>oc[1 - (—TT—)] RS THEE, A
C
B B OB B B & B B P T 3 4™
A B
wH =~ 6 [1 (,i;) J ks Tc/N + 2,
IR T 1 —0.45, 0.50, 0.52 & 7E 1.5K FHEIPHIND) , % aazm, % N=10,
SERRRL T fOA L2, B3] f-‘kﬁ = 44K, 16.0K, 21.7K, 510, ";H p DAt "Z”
(RS = TR, SKEEDM Ni &R/, B ETRERD, E RS E bR
Wb o TRLH B e B B > (20 ST 4 ek AR T U PR 8 » — IR K M & 2 T M 2 SR St 1.
c = 045 AT RN EBEMAS. T ArrowNoskes EEULE 3(a)) 45
R BTG T = 9.0K TTA YRR A TR A (OS2SR B, M AN H, = 10kOc
TSR 2T 1 (E 3(b)), 5] 6,=8.5K, Jhih, BRITHIAEL %L 55 R b BuAY,

=~ 105K,
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SPONTANEOUS MAGNETIC MOMENTS AND CURIE
TEMPERATURES OF Au-Ni WEEKLY
FERROMAGNETIC ALLOYS

Yu Mer Liv ZuN-X140
(Department of Physics, Peking University)

H. L. Lvo
(Department of Electrical Engineering and Computer Siences, University of California, San Diego, USA)

ABSTRACT

The low-temperature magnetizations of liquid-quenched Au-Ni alloys containing 42
to 55 at% Ni have been measured in an uniform magnetic field (2 to 70kQe) using a
motor-driven vibrating sample magnetometer. The spontaneous magnetic moments at
1.5 K were obtained. And the Curie temperatures were determined from Arrott-Noa-
kes plots.

The measured magnetic moments are first compared with the average moments cal-
culated from Perrier nearestneighbor model™, Furthermore, we not only consider the
Ni nearest neighbors but also the Ni second-nearest neighbors. The simple model of an
environment-dependent moment is presented. It is assumed that one Ni atom has a
moment py;=0.606 up if surrounded by at least 11 Ni atoms as nearest and second-
nearest neighbors (the numbers of the nearest and the second-nearest neighbor are 18 for
fee structure), and no moment if not. The calculated values from this model fit the
measured values well.

The existence of spin clusters and their interactions are discussed. The average

values of the internal field £ }iH , which present the ferromagnetic interaction between
! B

spin clusters, are estimated,



