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We present detailed measurements of the field and temperature dependence of the resistivity and magneti-
zation of CéFe, oRU( ¢7) - This system undergoes a ferromagnetic to antiferromagnetic transition near 115 K
in zero field; applied fields suppress the temperature at which this transition occurs and a nonconventional giant
magnetoresistance results associated with this field-induced suppression. The detailed features in this magne-
toresistance are correlated with the corresponding change in the field- and temperature-dependent magnetiza-
tion, and model calculations attempting to relate these two properties are pre§8atEeB-18206)05222-9

[. INTRODUCTION a similar study, although somewhat more detailed, of
p(H,T) andM(H,T) in the CéFey odRUq g7)» System, a sys-
Stoichiometric CeFg appears to be close to an incipient tem in which—according to neutron scattering evidence—
magnetic instability, a proximity inferred not only from the the transition to antiferromagnetism is very shérpcontrast
relatively low ferromagnetic ordering temperature with the Al-substituted pseudobinarjeshe present results
(T,~230-240 K and moment per formula unit are also compared with previous, detailed field- and
(mpu=2.4ug) of the parent compound, but also from the temperature-dependent ac susceptibility measurements on
ferromagnetic to antiferromagnetic phase transition inducegections of the same samfjiéthe magnetoresistance data
at lower temperature by the substitution of a variety of otheragain provide a very clear picture of the ferromagnetic to
(metalli) elements in place of Fe. While the behavior of theantiferromagnetic transition, with applied fields restoring the
parent compound and its associated pseudobinaries haf@rromagnetic phase—a result most clearly indicated by
been investigated extensively using a wide range of magmeasurements of the temperature-dependent resistivity in
netic, thermal, and transport measurements, the most concluarious fixed external fields. Magnetoresistance data also
sive evidence supporting the presence of a ferromagnetishow the existence of a giant anomd@MR) associated
antiferromagnetic transition has been provided by highwith the field-induced realignment process, and the tempera-
resolution neutron diffraction dataAdditionally, the latter  ture dependence of the field,,(T) necessary to induce this
indicate that the moment rearrangement associated with thigetamagnetic transition is estimated in a number of ways
transition is accompanied by a structural distortion, both ofand compared with corresponding estimates deduced from
which appear magnetically driven as ferromagnetic order camagnetization data. These results are discussed below.
be reestablished by the application of a sufficiently large ex-
ternal field: Il. EXPERIMENTAL DETAILS
While the pseudobinaries @ee;_,M,), (M=Co, Al
Ru, Pd, Rh, etg.display considerable similarity in aspects of The sample used in the present study was taken from a
their magnetic/transport behavior, neutron scattering measection of the specimen used in a previous ac susceptibility
surements reveal subtle differences, of which the appearandgevestigatior® it had been cut from a larger sample prepared
of a Ce moment in the ferromagnetic, tndt the antiferro-  originally by Roy and Colésand used by them for measure-
magnetic, phase of soméi(=Ru) but not all M = Al,Co) ments of the zero-field resistivity of various pseudobinaries.
pseudobinaries, and the sharpness of the ferromagnetic @etails of the preparation techniques and materials fsed,
antiferromagnetic transition in systems with=Ru,Co but  along with the annealing procedufebave been discussed
with some “overlap” in the Al-substituted systems, seempreviously. The present specimen was in the form of a rect-

most striking. angular bar of approximate dimensions 8B5x 1.5 mnt
Recently, measurements of the magnetoresistanogeighing 70.3 mg.
p(H,T) and magnetization M(H,T) of the The sample resistance was measured, as a function of

CeFeygAl gog2 and CeFepgehl 0002 Systems were applied field(up to 8.5 T and temperatur¢l.5 to 125 K,
reported’® and these were compared with earlier studies olusing a high-precision, low-frequend37 Hz) differential

the zero-field ac susceptibility,{0,T) of the first samplé  four-probe techniqu&;hese measurements were carried out
and the nonlinear magnetic respohsé the latter sample. in the longitudinal mode with both the measuring current
From such comparisons it was concluded that amongst ma¢-~50 mA) and the field being applied along the largest
roscopic probes, magnetoresistance measurements appeasémnple dimension. While this ac technique allows relative
provide the clearest indications of the sequential phase tramesistivity values in the present experiment to be determined
sitions displayed by this system. Here we report the results ofith a precision approaching a few parts in®1@bsolute
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o o1s reassuring since they were not only derived from different
"y | properties but also measured in separate experiments incor-
Y porating differing thermometry.
50 Before discussing the influence of superimposed fields it
4010 is appropriate to compare briefly the characteristics of the
zero-field resistivity reproduced in Fig. 1 with those reported
previously! especially as they involve sections taken from
the same sample. While the overall features of these two sets
of data are similar, the magnitudes reproduced in Fig. 1 are
considerably lower than those estimated previoligow-
ever, it appears likely that these differences can be attributed
- to geometrical/shape factor uncertainties resulting from the
y R ~o.02 . . . .
- s & presence of microcracks in these rather brittle matefials.
6 ! N, [ ! 00 That the ferromagnetism to antiferromagnetism
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transition—and its associated structural distortion—are mag-
netically driven is confirmed by data acquired in a fixed field
of 7.2 T. This field can be seen to depress substantially the
onset temperature of the second transition by some 38 K,
although the transition width is not affected, the local maxi-
mum now appearing near 68 K. The height of the anomaly
is, however, enhanced to some A1) cm compared with a
zero-field value of some Z{) cm (this contrasts with the
o ) i ) behavior reported for systems IikEeRh, in which the mag-
resistivities have an estimated uncertainty approaching typinetoresistance is also associated with a metamagnetic transi-
cally 5-10 %, arising principally from a combination of tion but where there is no such field-induced enhancement
shape factor and absolute ac voltage erttis point is dis-  this enhancement resulting from a field-induced suppression
cussed in more detail below o of the resistivity associated with ttferromagneticphase as
Field- and temperature-dependent magnetization datghe resistivity of the antiferromagnetic structure, once estab-
were acquired using a commercial superconducting quantuifshed, exhibits a weak field dependence. The latter amounts
interference devic€SQUID) magnetometefa Quantum De- 1o 3 small, positive magnetoresistance, not particularly clear
sign MPMS5 systepnwith the field applied in the same ori- j, Fig. 1 but amounting to some 3% near 10 K in full field.
entation as for the magnetoresistance studies. A 64-step, #his pehavior is consistent with cyclotron curvature effects
cm scan was adopted, and two-scan averaging was implgg the magnitude of the field-induced increase is roughly
mented. Between each field sweep the sample was warme@mparable with the Kohler-like component observed in Fe-
above its ferromagnetic ordering temperature, and the magsased alloy<? scaled for the differences in(0,T). The re-
net reset before cooling in zero field to the next measuringyction in the resistivity of the ferromagnetic phase is con-

temperature. sistent with a suppression of thermally generated disorder by
an applied field below ., with the fractional magnetoresis-

Temperature (K)

FIG. 1. The resistivityp(H,T) (in xQ cm) plotted against tem-
perature(in K) for fixed applied fields of zero®) and 7.2 T
(A); the broken line represents the zero-field ac susceptilfief.
6) with the vertical arrows indicating . and Ty, estimated from
these latter data.

Ill. RESULTS AND DISCUSSION tance in a field of 7.2 TAp(H,T)/p(H.T) (=[p(0.T)
S —p(H,T)1/p(H,T)), increasing from just over 2% near
A. Resistivities in fixed fields T=125K to “giant” values of around 22% at=80 K. The

Figure 1 shows the resistivitiqﬂH’T) as a function of variation with temperature of the magnetoresistance is con-
temperature measuredfixedapplied fields oH=0 and 7.2  sidered in more detail in the following section.
T. The dashed curve included in this figure reproduces the
previously measurédzero-field ac susceptibility while the
arrows correspond to the characteristic temperature deduced
from the analysis of the detailed field-dependent measure- The magnetoresistance data discussed in this section were
ments of the same study. Specifically, the higher-temperaturall acquired in increasing field; the magnetoresistance does
arrow indicates the ferromagnetic ordering temperaturalisplay hysteresis, but this is discussed in a later section.
T. (=152+1.5 K) estimated from these magnetic data and Figure 2 contains the principal results of this section,
the lower arrow designates the temperature of the maximurahowing the fractional magnetoresistankg(H,T)/p(0,T)
(=112-117 K in the coefficienta,(T) of the leadingH? at nine different temperatures through the region of the field-
term in the field-dependent magnetic response. The former isduced metamagnetic transition. At temperatures above that
in good agreement with the temperature155 K) at which  for the onset of the transition in zero field-(16 K) the
dp/dT changes rapidly while the latter is very close to themagnetoresistance is small and negativ®p/fp(0,T)~
onset temperature<{116 K) below which an abrupt increase —2%), in qualitative agreement with the expected field-
in p(T) is evident; this increase is reminiscent of superzonenitiated reduction in the thermally generated orientation dis-
boundary effects, and here the width of the anontiagéy, the  order in this ferromagnetic regimé&(T.~0.8). On lowering
separation in temperature between maximum and minimunthe temperature towards the zero-field onset temperature, this
is approximately 10 K. The correspondence between variougegative component increases slightly, while at and below
features in the transport and magnetic response is particularthe onset temperature it increases dramatically. At 114 K, for

B. Magnetoresistancep(H,T)
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FIG. 2. The magnetoresistance ratip/p, [=(p(H,T)
—p(0,1))/p(0,T)] plotted against applied fiel@in kOe) at fixed FIG. 3. The magnetizatioin emu/g plotted against applied
temperatures ofa) 114.1 K, (b) 107.5 K, (c) 101.7 K, (d) 95.3 K, field (in kOg at fixed temperatures dfrom left to righy 103.8,
(e) 90.6 K, (f) 84.0 K, (g) 78.2 K, (h) 72.6 K, and(i) 67.0 K. 101.7, 97.2, 95.3, 89.7, 85.2, 83.9, 78.2, 72.6, and 67.0 K.

the detailed features in the low-field region are however
ifferent as discussed later in this sectiphere the magne-

tization initially increases rapidly with increasing field, but
with a slope §M/dH) which decreases essentially mono-

example,—curvea) in Fig. 2—p(0,T) has started to climb (
whereas the resistivity of the field-restored ferromagneti
structure continues to fall, so that the fractional magnetore
sistance rises to around?7%. With further reduction in tem- : . o T
peraturep(0.T) andp(H,T) continue to diverge—one is es- tonically. This behavior is similar to that repo_rfecﬂor_ _

sentially moving between the two branches of the resistivit)Pe(':eo-g’z'o‘I 0092 at comparable temperatures and is reminis-

curve shown in Fig. 1—with attendant increases in the maggerlt of that displayed by canonical inhomogeneous ferro-

netoresistance ad p/p(0.T) climbs to values of around Magnets such a&uFe near the percolation threshdfdFig-

—20% at temperatures below about 105 K. In available|re 3 indicates that the magnetization is not saturated at 5.5

fields this behavior persists down to temperatures approaci:l- in this temperature rangfif approaches a value of 4.5
ing 78 K [near the minimum in the(B=7.2 T) vs T curve, emu/g, but a plot ofM vs H™ * allows an extrapolated esti-

below which the full metamagnetic transition cannot peMate for this sgturation magnetization 1o be maded9
driven by the maximum(8.5 T) field generated by the emu/g, from which a saturated moment of about 2u250er

present magnet; the high-field magnetoresistance then fails {8rmula unit is obtained. The latter is close to,_ but slightly
reach saturation—curves) and(i) in Fig. 2. Values for the ~Smaller than, the value of 2.4ug per formula unit reported

fractional magnetoresistance ©20% or larger are colloqui- for _the parent compoun’&.A_s th_e temperature s Iowereq the
ally referred to as “giant magnetoresistancéMR); here initial slope of the magnetization curve falls progressively,

the mechanism for this effect is clear—it is the result of a° that at 67 K the initial slopgthe ratio of M/H in the

marked decrease in the resistivity between the antiferromagm@!est field(0.25 ) applied in this regiohhas fallen to

3 . . .

netic and the ferromagnetic structures, effected by the appl™ound 10~ emu/g Oe. Above this low-field region the mag-
cation of sufficient large external fields. Further, as the tem{€tization curve flattens, forming a nearly field-independent
perature falls throughout the region considered above it i@/at€au; the widtfin field) of this plateau region is tempera-
also clear from Fig. 2 that the applied fidt,(T) necessary ture dePe”‘.’e”t as it terminates with an abrupt Increase in the
to initiate the metamagnetic transition increases, exceedingl@dnetization, signaling the onset of the metamagnetic tran-
the maximum field available below about 60 K. Before dis->tion. The fieldH,(T) necessary to initiate this antiferro-
cussing methods for estimatitty,(T) and the growth of this magnetic to ferromagnetic transition has also been extracted

field with decreasing temperature, it is appropriate to discusgrom these dzta [nha num::)er of ways, ?nd tze (Ijatterdefstmatr(]as
features in the magnetization data which are complementa fé compare wit comp.ementary values deduced from the
to those outlined above. agnetoresistance data in the following section. Before pro-

ceeding with this comparison, some comments on the low-
field magnetic response are offered. In the recently
reported study of M(H,T) and p(H,T) in
Figure 3 displays the magnetization data acquired on th€e(Fe, g,Al ¢ 092, Similar features were observed in the low-
same sampléwith the same orientatiorat a number of fixed field magnetization curves acquired at 60 and 80i.K., in
temperatures, the latter being chosen to match those at whithe antiferromagnetic phasewhich Radhaet al. suggest
magnetoresistance measurements were taken. Thersght reflect the presence of an impurity phase. While such a
M(H,T) data were all measured in increasing field following possibility remains(despite the fact that this second phase
zero-field cooling. evades detection by other techniques such as x-ray
At 120 K and above, thgeneralfeatures of theM vs diffraction”’), it might alternatively reflect an intrinsic char-
H plots resemble those shown in Fig.(tBe 103.8 K data  acteristic of the antiferromagnetic structure, at least near the

C. Magnetization M(H,T)
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metamagnetic transition. The feature in question has not only
been observed in @€ey g Al g ga)2 and CéFey gRUg g7) 2 as 0.000 |
mentioned above, but our preliminary measurements on both

Ce(Fey g RUg 092 and GaIn (a compound also displaying 60

sequential phase transitiohsyith comparable magnetic and ‘ Applied Field (kOe)

transport propertigsreveal similar features in the low-field o )

response; these characteristics thus appear somewhat ubiqui-F'G: 5. The derivatives (pb)(dAp/dH) (in uOe™") and
tous. While the low-field slopel/H~10"2 emu/g Oe, of dM/dH (in emu/g O¢ plotted against the applied fielth kOe) at
Fig. 3 for T=67 K is not inconsistent with the ac suscepti- [x€d temperatures af), upper figure(a) 114.1 K, (b) 107.5 K, (c)
bility measured previousl§4it is considerably smaller than 9%/ K,(d) 95.3 K, (€) 90.6 K, (f) 84.0K, () 78.2, andh) 72.6 K,

the corresponding a_nomaly _in Eey Al 9092 (in_this_ latter ing)')séo;v ir f('guggl’ga)Kly%g)'%géb&’lgz;ihli’gcz)éoé7 Ki(d) 953
sample the magnetization in the plateau region is roughly
25% of that measured at 5 T, compared with the 5-10 %
ratio evident in Fig. B the zero-field susceptibility of this we simply note that it appears in a temperature interval close
latter system is, however, also enhanfEikherjee, Ranga- to that at which the coefficierd,(T) (discussed earligifor
hathan, and Roymeasuredy(0,70 K) at ~10"2 emu/g Oe this sample also exhibits an anomaly, although any direct
in Ce(Fey oAl 9,04 2]- Thus if the measured low-temperature link between the two needs further elucidation. The
response of these systems is not entirely attributable to som@e(Fe; o.RUq o9 » SYstem is currently being examined for the
“impurity” phase, it must result from some intrinsic, re- presence of a similar anomaly.
sidual orientability of the antiferromagnetic structure in low
field. As far as a possible mechanism is concerned, it appears
worthwhile recalling that this second transition is induced by D. The metamagnetic fieldH ,(T)
doping (resulting in departures from strict stoichiomefra L .
consequence of which could be that the perturbing potentieg The metamagnetlc' fielé(T) has been estlmatqd fr_om
at the dopant sitenight induce local departures from col- °Oth the magnetoresistanggH,T) and the magnetization
linearity amongst the Fe spins. The enhanced magnitude §teM(H.T) using two approaches. The first approach, fol-
this effect accompanying Al doping could be a consequenctoWing Radhaet al.” identifiesH,(T) from the magnetore-
of a stronger local perturbation resulting in the more gradua$istance data as that field at which a negative magnetoresis-
moment reorientation accompanying the extended overlafnce first develops, and from the magnetization data as the
between the two phases observed in this system. field (beyond the plateau region discussed in Sec. C gbove
More detailed low-field magnetization measurements irat which the magnetization begins to increase rapidly. The
the transition region are presented in Fig. 4. Here it is possecond method, which is more quantitative in our opinion, is
sible to observe the presence of some structure in the lowHustrated in Fig. 5; here the derivativés(¢M/dH) and
field response; this structure takes the form of a small bufl/p(0,T)](dAp/dH)1 [whereAp=p(0,T)—p(H,T) repre-
discernible local maximum near 200 and 400 Oe at 109 andents the field-induced change in resistivity at temperakiire
111 K, respectively. At 112.5 K there is just an abruptare plotted against the applied fiidH at a series of fixed
change in slope near 500—-600 Oe, which gets progressivelgmperatures, as closely matched as possible between the
more rounded with further increases in temperature. Curtwo experiments. Here the fields at which the magnitude of
rently we have no quantitative explanation for this structurethese derivatives exhibit maxima are taken as indicating
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Temperature (K) estimates found by fitting the data in Fig. 6 to Ed) fall in
_ o _ the range 107-115 K, with the estimates employing the sec-
FIG. 6. _Esﬂmates of th_e metamagnetic fiedd(T) (in kOe? ond (derivative H(T) values yieldingTy~ 112—115 K; the
plotted against temperatutén K); these estimates were obtained |atter, in particular, are in excellent agreement with both the
from (i) the onset of a rapid increase M(H) (@), (ii) the maxi-  temnerature intervall12—117 K over which the coefficient
fum 'ndM/.dH (..)’ (iif) the onset of a negative(H) (A), and a,(T) (for the samplg exhibit® a peak and the onset tem-
(1v) the maximum ind(4p)/dH) (V). perature for the zero-field resistive transitior 116 K).

H.,(T) at that particular temperature. Figure 6 then summa-
rizes the temperature dependence of the four estimates for
Hm(T) so obtained. A summary of the hysteretic behavior displayed by the
While these data confirm the general features ofCe&(FeyqdRUg07)2 System is presented in Fig. 7; the study of
the temperature dependence repdrtefdr H,(T) in  hysteresis in this system has concentrated primarily on the
Ce(Fep oAl 902, Viz., an essentially linear decrease with magnetoresistive behavior, due to the wider field range avail-
increasing temperature, specific details are different. By defiable in that experiment. From data similar to those illustrated
nition, the second method of estimatift,(T) will invari-  in this last figure, two parameters have been extradtgthe
ably yield a larger value than the first approach; neverthelesield Hy {T) beyond which hysteresis first appears at a given
all four estimates foH ,,(T) are substantially different at any temperaturgor, alternatively, the field below which the hys-
given temperature and the use of either method on the twtgresis inp(H) disappeark and i) the maximum width in
sets of measuremerftg(H) andM (H)] yields different val- ~ field AH (T) of the hysteresis “loop,” i.e., thep(H) vs
ues for H(T), in contrast to the reported behavior of H plot. The temperature dependence of these two fields is
Ce(Feg oAl g o9 2. From Fig. 6 it can be seen that three of Summarized in the inset in Fig. 7. From this figure it can be

E. Hysteretic behavior

the four estimates foH ,(T) are well fitted by the form seen that while the fielti, (T) for the onset of hysteresis
becomes nonzero near 108[Ko that it is tempting to sug-
Ho(T)=a(Ty=T), T<Ty, (1) gest that hysteretic behavior occurs at or just below the onset

of the metamagnetic transition, a$ i@e(Fey oAl 0092, the
while the fourth—obtained from the onset of a negativewidth AH (T) of the loop—a direct measure of the actual
magnetoresistance—displays a little more struct@® in- presence of hysteresis—approaches zero near 121 K, slightly
deed do the corresponding estimates in Ref. 2, on close irebove both the onset of the zero-field resistive transition
spection. Here the parameter varies between about 1.1 and (~116 K) and the extrapolated location fdn, [<115 K,
1.7 kOe/K, dependent on th, (T) estimates used, with the Fig. 6, although the largedti ,(T) estimates vanish only
derivative-based estimatéa more quantitative measure in above 117 K.
our opinion yielding values in the range 1.3—-1.7 kOe/K; the  As a final comment on this hysteretic behavior it should
latter are significantly largdt than the 0.9 kOe/K found in be noted that the flattening evident in the widthi hys(T) at
the Al-doped systerf,but reasonably close to the value of lower measuring temperatures probably reflects the inability
1.6 kOe/K suggested by related experiméhtson of the highest available applied field to achieve saturation
Ce(Fep gC0og 9. It is also interesting to note that they  there.
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IV. SUMMARY AND CONCLUSIONS

A detailed study of the temperature- and field-dependent
resistivity and magnetization of (fee; 9dRUg ¢7)» has been
carried out in the vicinity of the ferromagnetic to antiferro-
magnetic transition. Applied fields basically displdGe and
the associated jump in the resistivity to lower temperatures,
and it is the field-induced metamagnetic transition that is the
cause of GMR in this system. Nevertheless, while the -6
mechanisrmunderlying GMR is well established in this sys-
tem (a mechanism that appears to be shared with a variety ofs |
other intermetallic compountsin which, furthermore, it
might be thought an understanding of GMR would be easier
to achieve than in multilayer systems where complications
can arise from interfacial scatteringa quantitativemodel
description for this behavior is still lacking, as the following
indicates. Itinerant modeéfS appear capable of reproducing

-10

the essentially linear boundary in thel{T) plane between -14

the ferromagnetic and antiferromagnetic phases evident in

this (Fig. 6) and related systenfs:’ however, a quantitative .16 ! ! [ . ! . ! |

link between resistivity and magnetization is difficult to es- o 10 20 3 4 50 6 70 8 90
tablish within such an approach. An attempt has therefore Applied Field (kOe)

been made to correlate the behavior ptH,T) and

M(H,T) in terms of localized model predictions, viz., the  FiG. 8. The magnetoresistancap=p(H,T)—p(0T) (in
.so-c.aliled Sd model?! in which s_uch a correlation appears ,.() cm) plotted against applied fieln kOe) at 83.9 K. @) rep-
implicitly. This model leads to a field-induced change in re-resents the experimental data while the three curves lakaled),

sistivity Ap(H,T)=p(0,T)— p(H, T) of the fornf? and (c) utilize the corresponding approximations for the internal
field H; discussed in the text. Additionally, in curye) |J|=1.29
a eV and|V|=0.16 eV, in curve(b) |J|=0.24 eV andV|=0.25 eV,
_ 2 et
Ap(H,T)=AcJ (Sz>tanl‘( 2) and in curve(c) |J|=0.27 eV andV|=0.17 eV.

VRIS,
TV IS(5T 1) —(Sytanf(al2)]

where A(=37m* Q/2#e’Eg) incorporates details of the
band structurero* being the conduction-electron effective
massEg the corresponding Fermi energy, afidthe atomic
volume. Of the remaining parametersjndicates the atomic
fraction of scattering sites, and the parameteis dimen-
sionless ¢=gugH;/kgT whereH; represents the internal
field which, in principle, could be site dependen(S,) has
simply been taken as the measured magnetizdtiars con-

, (2

tion in Eq.(2); this shows a rapid increase at a field which is
always lower than that at which the magnetoresistance dis-
plays a sharp decrease. While more sophisticated models
exist® in which both the magnetic scattering comporiet-
proximated by Eq(2) herd and the nonmagnetic contribu-
tion to the resistivity are combined with factors of the form
[1—gm(T)] [wherem(T) is the staggered sublattice magne-
tization characterizing the antiferromagnetic phase gmne-
flects the reduction in the effective number of conduction
taining contributions from Fe and Ce momentwhile the electrons.due to gaps in the electronic energy spggtrum near

. ) . Eg resulting from superzone effedtsthe applicability of
parametersV| and|J| (representing, respectively, the spin- o

such models cannot be assessed quantitatively at present as

independent potential at scattering sites and the exchange . ; o
. 4 N0 estimates fom(T) are available. However, on qualitative
coupling constant between conduction-electron and localize ) . X o
grounds, they are unlikely to improve model fits as it is dif-

sping have been allowed to vary freely in an attempt toficult to understand why significant changes in the measured
minimize the deviation between model curves and the Hata. o y'sig ) 9 .
magnetizatiorM (T) would occur at field strengths which are

The fits associated with this approach are summarized in Fi%.ﬁc p h hich di h in th

8, in which the internal fieldd; has been set, respectively, at : ere“.“ rom t ose 6.“ which corrésponding changes in the
- : blattice magnetizatiom(T) are occurring.

(a) the applied fieldH , and(b) the sum ofH, and a constant su 9

“molecular” field H,, (=kgTn/ug), while (c) utilizes a

variable effective figld—liz Ha+)\|\/!, with A=Ty. Such an. ACKNOWLEDGMENTS
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