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an intensity of up to 150 kOe a% var-
lous temperatures atove the Curie
point. The Curle temperatures and
temperature intervals of the measure-
ments for each alloy are given In the
table.

compositions approximated the criti-

3ix alloys were studled whose

cal concentration corresponding to
the translition of the system from the
ferromagnetlic to paramagnetic state.
The methods used to produce the mag-
netiec fleld and for measuring were
descrited earlier in [1].
netic moment in the strong fleld was
All
the alloys were subject to nomcgeniz-
ing annealing for 96 nh at 1100°C.

The uniformity of the alloys was ver-

The mag-

measured with an accuraecy of 2%.

ified oy an X-ray microanalyzer.
There were less than 0.01% impurities
in the samples.

A number of articles [2-4] give
the results of measuring the Curie
temperature_Tc for alloys in the
Cu-Hl1 system. hHowever, in vlew of
the divergence of the data presented
relating to the allcys naving Curle
temperature values from 2 to 40°K,
it was necessary to conduct indepen-
dent measurements of TC for the sam-
ples under ccnsideration. The curve
of the dependence of initial suscep-

tibility on temperature obtained in

FTD-HT-23-T48-74 2

Humerical values of parameters determined by the method of least squares,®
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*Here AT is the measurement temperature interval; Axd(O) a.;'d A8 are the disper-

The quantities whose dimensicnality is not

f the corresponding parumeters.
indicated are given in electromagnetic units.
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(1) Alloy composition, at.
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a slightly varlable mapgnetic field was recordsd on a two-coordinate
curve-drawing instrument. fThe temperature at which the inltial
susceptiblility achieved 1ts maxiwum value was 1ldentified with the
alloy Curie temperature. The TC values obtained agree well with

the data suppllied by Rowvbins, Claus and Beck [2].

The drawlng depictis the dependence of the magnetic moment of
two samples on the magnetlic field at various temperatures. Thoe
axperimental curves for other alloys nave a similar shape. ‘The
vendeney of the ootained curves toward saturation in the reglon of
laree flelds, as well as the data of other authors [5] which confirm

the prescehnce of the heterogeneousz distribution of magnetlelity in
cu-wl alloys, makes 1t necessary to take into consideration the
susceptibvilicy X, wnienh 1s assocliated with the macnetic clusters.

e susceptibility of the paramagnetic alloys under consider-
stlon i a strong ficld can, in a way similar to the worik of Foner
and assoclates [06], be rerrecented in the form of the following sum:

y R A TRab TRl T (1)
whers L e ot Poull cpln susceptlbility of tne s-electrons; x, 1s
the faull oyin susceptlibility of the d-electrons; xnna 1s the -
dicrasnevlic susceptivllity of tire electrons of the 'illed shells
and econdustion eleotrons, Kipyy 1o the Van Vieek paramacueric succep-

sivlilvey., 7o cbhtaln information conesralios the band strdeture of

tiie nlloy welns studied lv Lo necessary to ilaclate the rFaull

Juseeplivbllity X4 ol tne d-tand electrons frem sum (1). The contri-~
vutlon of X,y and Kgra’ witich enter Ifnte (1) can e evaluated.

Tow paramaghotic susceptlitlllty ol tie s-band electrony ) 1is

- )
. bl . Y s oy = B
J.aely clectromaincetic unlty per cm” for 31 [0]. Theoretical
calenlation =of the Van Yieelk Csuscepribliing Xyy ror Hi, accomplished
. : . . -5
by Shimlzu {71, produces the gquantity 1.1+10 © electromasnetic units
2

por ety wa el asrees wlisoo o wita the estimabos made Lo o). We sssume
4 3 L
Drae Q0 il JUSenUinloliny ol Lo wllods el JUaay ediiis Lhe

Fllm T =T E=T
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Van Vleck susceptibility of N1 multiplied by the N1 concentration

in the alloy, since the Cu d-band 1s completely filled and cannot
contribute to Xyy*

An evaluation of tne dlamagnetic susceptibllity of the alloys
under study can be made on the basis of measurling the magnetle
+
susceptibllicy of a Cu ion whose d-band is filled. The measured

ionic susceptitility of Cu is ana = -2.5-10-6 electromagnetic unips/

cm3 [8]. Calculation of the diamagnetic susceptibility of Ni [9],
wihich is included 1n evaluating the entlre electron shell of the
atom except for lLs-electrons, ylelds the quantity -3.3-10“'6 electro-
magnetic units/cm3. We assume that the experimentally determined
dlamagnetic susceptlibility of the Cu+ ion,which equals -:&‘.‘:-10_6

eL., magn. units/cm3, can b2 viewed as the upper limit of xgw for

the samples under consideration, since the ¢ and in N1 1s not fllled
completely; it 1s known that the d-electrons specifically make the
mailn contributlon to diarmagnetic susceptiblility.

r
=1 H, kODe

Dependence of magnetlc moment of Cu-~Ni aliloy at various
temperatures: a) sample of 43.8 at. % Hi + 56.2 at. %
Cu; b) sample of 39.2 at. % N1 + 00.8 at. % Cu.
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and the maximum contributlion from theve cusceptivilitles o scad
Loan lde of the experimental susceptliblillity quantities.
Uhe exprewssion for K 5 has the following rform [107:
2= 17:(0) (1+ pH?), ()
wuore

76(0) = 2p N (e} (4 = Lo, N (e) ], (oa)

B="/ovu {1 ~J, Ne,) ], ;H[J¥L—3($%)1 . (1)
. . e,

dele Jdie) 13 the denclty of the stutes, waf Is Lthe onerpy obf
<
cdchunge interacstlon and g€,, 15 the Ferml eneray

Qe avelude macnetlie moowent booa oelucter Lz 8-i0 w08, und
therefore tae behavior ol the ¢lusters in the hnagsnerie rleld can be

auverivea uslineg 2 simple Labgevin gas sodel.  The effecstive field

: - s ., o e agre o . e, LR \ . . . 1
41 Lnleruetlion Letween oo ol ldUery wWio Mot Luiken Into account, sinee
Lo Ulolide Liovicen Lo Inveositlyeatlons were corerlodg oul ouare iavce,

Diild, toe narnetioc moment related to tne presence of clusters cur
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Wworkiny out the curves of field dependence of magnetic moment
for the alioys for eacn temperature was accomplished by the method
of least sguares using a computer. The parameters C, B, i, and u,
and conseguently, xd(o) and 3, were isclated. The experimental
curves are sufflciently descriied Ly expression (4), where the term

seoclated with vhe clusters 1s important. The averzpge magnetle
moment In o the cluster was Tub, and the effectlive number of clusters

20 .
per 1 cm3 was on the order of 19 All tiie parameters changed only

siiciitiy wilvhh temperature. The average value of the parameters for
various tenperatures and thel:r mean square deviatlon from tne average

vilae are wiven In the table. For the sake of comparlscn the =zanme

. . T . .
tuitle gives tue valueg of xd(d) obtalned for the very same alluys
at speratures velow the Jurle polist [1]. With respect to corder

ST . 'y ..-,1~"q ¢ 3

of magnituae x . (U) eguals 10 enu/sem” - 1.2., an order greater thaon
ad ] =

x (d) for opure Gi, ejual to J.reld 5 emu/cm3, and csreater than
kj{a) = 3+1277 emuwen? for an alloy containing 66 at. % Cu [1].

Jhe larse value of susoepulollity of allovs In trne zeoncentration
tion of the systenm

whirough the eritical state, woen the conditlcns of ferromagnetisn
ceade o ve fuilfllled. It was theorstically predloted (11, 121 that
saZgepricilivy o0 Gllicys nult grow with approach of the ccncentration
hl
to the sritical eoncentration, slinge (¢ - ¢ ) 7. Frecise verification
o

s B . Ay [} enee 0 O e 1 .- R F} . - 0
Sowals priposition Is not possitle in tiis article, since the exact

t 1z Interestine

i - e e e o B - ape 32 Thy H »n 1 o

for the aryestande ¢f ferromacretivm [13]. Lue te the smaliress of
- H - PP . =] et { ey - - - -

“ne geacninztor Lo rormula (CJa) I tne concentration reglicn near CO,

e2ted that frere wlll te larze susceptibllity values -

a3 were prcduce

tie coefllizient 3 wlti respect to craer cf

magnitude aorees wilti the estlimates citained from tne zone thecory
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B < 0.99'10-11 {10] but has a minus sign.

ernl energy of Cu-Ni alloys lies within the region where
The experimental value of B

T We see that

H4{e) 15 small or nepatlve.

Hd [14] 1is very close to the value of B8 which

49579 05

alloys

uutdined for Cu-Hl alloys
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