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The thermodynamic and transport properties of the E¥,Co, system were studied in the concentration
range 0.6=x=<1.0. In this system, the first-order magnetic phase transition observed in BtTp=32 K is
related to the itinerant electron metamagnetism of dneubsystem(Co sublattice driven by the onset of
magnetic ordering within the Er sublattice. By employing magnetic, specific heat, thermal expansion, and
resistivity measurements we show that in a limited concentration raggex<x. and pressuré®., <P
<P, the itinerant Co sublattice orders magneticall;ﬂ'é’f, which is lower thanTE of the Er sublattice. This
is referred either to a weakening of the effective molecular field acting on the Co sites owing to the yttrium
subsititution or to a pressure-driven increase of the critical field necessary to induce a magnetic moment on the
Co sites. On further increasing the yttrium concentration or the pressure only the Er sublattice exhibits long-
range order. The theoretical calculations within the molecular field approximation are in agreement with the
experimental magnetig-T phase diagram of the Er,Y,Co, system and confirm the effect of a separate
ordering of the magnetic sublattices with reasonable parameters used for the intrasublattice Er-Er and inter-
sublattice Er-Co exchange interactions. A field-induced collapse of the Co moment, inverse itinerant electron
metamagnetism, is well observable by magnetoresistance measurements at appropriate values of concentration
and external pressure. The existence of itinerant electron metamagnetism in the Co sublattice is found to be
limited in temperature byly, a characteristic temperature which is sensitive to substitution and pressure.

[. INTRODUCTION whereg; is the Landéactor associated with the total angular
momentumJg of the respectiveR element and 4 is the
The cubic Laves phaseCo, compounds R=rare earth  exchange coupling constant. When plotting the Co moment
have been a subject of numerous investigations owing t@s g function of §,—1)Jg for the heavyRCo, series, the

instability of the Co magnetic state. Compounds with non-metamagnetic behavior dfl , can clearly be revealed 2
magneticR (Y, Lu) are exchange-enhanced paramagnets,co

whereas in thos®Co, whereR is a magnetic rare earth a |9 was found to exceed the critical field of the metamag-

. netic transitionH,, for all the magnetidR except for Tm
cobalt moment of about dg appears in the ordered stdte. Y i . .
YCo, and LuCg show a field-induced first-order transition (the contribution of thel-d exchange interaction to the total

from a paramagnetic to a ferromagnetic state at ardtgd molecular field acting on the Co sublattice can be neglected

. . . 9
~70 T22This phenomenon, a field-induced first-order mag-"" t&'snser'?r?kin ffocts were realized in tHac .
netic transition in an itinerant electron system, also known as oun?jsywshen v%reinectf]e iﬁtgrngla aeiameters '?Zr]:?substitu-
itinerant electron metamagnetisfitM), was first predicted Eon of R by Y oryLug results in a rpeduction df'qu and a
by Wohlfarth and Rhodésfor compounds having a highly y fd

enhanced Stoner factor and exhibiting a strong energy denumber of studies were concentrated on the properties of

pendence of the density of states along with a positive curRi-xYxC0z andR; _,Lu,Co, systems around the concentra-

vature in the vicinity of the Fermi level. These conditions for 1oN WhereHﬁ?%HC,.7'10‘18Th_ese studies revealed that for
IEM to occur are fulfilled for nearly ferromagnetic Ygand ~ R=Er, Ho, and Dy the transition &tc changes from a first-
LuCo, as was shown by band structure calculations. order towards a sc_econd—order type at é:\ critical concentration
The first-order magnetic phase transitionTatobserved ~X=Xc - Above this Y concentratiot f<H at T=Tc,
in ErCo,, HoCo, and DyCag is also ascribed to the meta- which is now the Curie temperature of tResublattice only
magnetic behavior of the Co moments, which are magnetizeiTc)- On further COO””Q,H%J may still exceedH.,. In that
by the internal magnetic field 7y provided by the rare-earth case a second magnetic phase transition shall take place
moments where a magnetic moment is induced at the Co siT&g)(
co Due to the metamagnetic character of the Co ordering, this
Hgolta(95— 1) IR, (1) second magnetic phase transition should be of a first-order
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type. With further Y substitutio $° shall tend towards zero and observed by Levitiet al*®for Er; _,Y,Co, and recently
at another critical concentratioq,, above which only th&  also found for Ef_,Lu,Co, by Bartashevictet al*® In the
sublattice will show long-range magnetic order. Thereforecase of ErCe the inverse metamagnetism was detected for
within a limited concentration range,, <x<x, a separate Hiny=52 T.
ordering of the two magnetic sublattices can be anticiptted.  In the present work we have studied in detail the series
Finally, on further increasing the Y content even long-rangeEf—xYx C0,, in which H{{ can be varied in a controlled
magnetic order within th&® sublattice breaks down. way by means of electrical resistivity, specific heat, thermal

Although the effect of substitution was, e.g., studied inexpansion, and magnetization measurements. Note that in the
detail in the Ey_,Y,Co, system by Levitinet al,’° Duc ~ paramagnetic temperature range clear indications for the
et al,*? and Baranowet al**~'° by means of transport and presence of strong spin fluctuations in R€o, compounds
thermodynamic measurements, the existence of such tware observed: which allows us to study the magnetic state
distinct magnetic phase transitions has not been reported ¥ Co by transport measurements. The goal of the study was
to now for RCo, compounds. All the data obtained were to observe experimentally some of the above-discussed phe-
discussed with respect to a single magnetic phase transitionomena mainly under pressure and to compare our results
However, neutron diffraction measurements on this seriewith the theoretical calculations. Of particlular interest was
revealed a coexistence of long-range and short-range order the region around the critical concentration for the onset of
a limited concentration randé.In recent NMR measure- the Co magnetic momerita.x=0.4) where the phase tran-
ments on Ey_,Lu,Co, broad NMR peaks were observed, sitions can be induced by comparatively low fields or exter-
consisting of two resonance signals, which can suggest @al pressure.
coexistence of both high and low Co moments in a certain
range of Lu content®

Concerning the pressure effect on IEM, the experimental
data are very limited. Based on an expansion of the free Polycrystalline samples of Er,Y,Co, were prepared by
energy, which also takes into account the presence of spihigh-frequency melting under protective argon atmosphere.
fluctuations, Yamada was able to show thi§(P) has to A ratio of 1:1.93 has been chosen to avoid the formation of
increase with increasing pressdré’ Furthermore, Yamada the magneticRCo; phase. Subsequently a heat treatment at
showed that metamagnetism finally disappears beyond 800 °C during 14 days and under argon atmosphere has been
critical pressureP,. In the case of YCpa critical pressure  applied.
for IEM of about 10—50 kbar was proposedTat 0, depend- The phase purity of the samples was proved by Debye-
ing on the set of parameters us@de could also show that Scherrer photographs and x-ray diffraction (@Kmeasure-
the possibility for IEM is limited in temperature by a char- ments. The lattice constants of the investigated compounds
acteristic temperaturd,; i.e., there exists a temperature were determined by using a Siemens D500 diffractometer
above which the field-induced metamagnetism vanishes. with Ge as an internal standard. Additionally, the samples

Assuming thaIHfC(f is not much affected by pressure and were checked by ac- and dc-susceptibility measurements.
that HSP~H,, at T=Tc, there shall exist a critical pressure ~ The temperature-dependent electrical resistivity was mea-
P, for a change in the character of the magnetic phaséured on bare-shaped samples in the range ¥3 K300 K
transition due to the pressure dependencelgf Thus, ex- by means of the conventional four-probe dc technique. Spe-
ternal pressure provides an alternative way for driving thecific heat was measured by a quasiadiabatic step-heat tech-
itinerantd electron subsystem towards magnetic instability.nique in the temperature range 1.5-100 K. Thermal expan-

By pressure tuning one can also reach the balance for whicgion measurements were performed using a capacitance
. method fran 4 K up toroom temperature. For magnetization
He(P,0)<Hfd<H(P,To). (20 measurements upt6 T a dcsuperconducting quantum in-

In this particular case, it can be anticipated that starting fron%enfﬁ:(;nt(é%dg\rgﬁfgégD()ar?;i%?iﬁggﬁ'gl \;\:eisi’s?imf k\)/?//:g.mea-
a compound which shows a single first-order magnetic tran- P P y

sition (I'E=T8°), within a limited pressure range the Co sured under hydrostatic conditions up to 16 kbar by means of

. . ) a liquid pressure cell, using a 1:4 ethanol-methanol mixture.
sublattice will order magnetically at a temperature well sepa quic p g

. . For higher pressures a Bridgman-type pressure cell was em-
;?thlitt[rig? that of the magnetic ordering temperature oRthe ployed with pyrophyllite as gasket and steatite as pressure

Of particuliar interest is also the possibility of inverse transmitting medium. In this cell, for pressures less than 20
. L kbar, the pressure gradient along the measured sample ma
IEM and its dependence on substitution or pressure. As th P g g P Y

; Be as large as 10 kbar. However, on further increasing pres-
.CO moments are coupled_ant_lparallel ?O those of_the heavy sure the conditions inside the cell improve and for pressures
ions, an external magnetic field.,; points opposite to the

direction of the Co moments, which are smaller in magnitud more than 20 kbar a gradient less than 3 kbar was deduced

than therR ts. Theref b tai | fthefrom the width of the superconducting transition of the lead
an thex moments. Theretore, above a certain value ot Gy, o meter. The magnetoresistance data up to 8 kbar and 12
applied magnetic field given by

T and down to 0.5 K were obtained employing a Cu-Be
chdo_HextSHcr, 3) pressure cell mounted inside3ah-le_: cryostat. Magnetization
measurements under hydrostatic pressures up to 13 kbar
a sudden collapse of the itinerant Co moment can be exwere performed using an extraction-type magnetometer with
pected. This can be treated as an inverse metamagnetic trasn-high-pressure clamp made of Cu-Ti alloy in steady mag-
sition at He=Hj, . This phenomenon was first discussednetic fields up to 9 T.

Il. EXPERIMENTAL DETAILS
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FIG. 1. The temperature-dependent resistivip/(T) of =
Er,_.Y,Co, compounds fox<0.7. El 1000
Ill. EXPERIMENTAL RESULTS 500
A. Ambient pressure data
The temperature-dependent resistivity curpé€d) of the oo 10 20 30 40
Er,_,Y,Co, system forx<0.7 are shown in Fig. 1. For com- T(K)

pounds withx=<0.3, i.e., below the critical Y concentration
for the onset of a Co moment, the Curie temperatdrg (s i _
revealed by a steplike discontinuity due to the metamagnetilt?€ar thermal expansioal/I(T) (b) of Er,_¥xCo, compounds
character of the itinerant electron subsystem. In this concenVylth x=0, 0.3, 0.4, and 0.5
tration region, the peculiar behavior in(T) just above the From the above data one can suggest that two separate
Curie temperature can be ascribed to short-range order efragnetic phase transitions occur at least igg#g 4C0,. In
fects existing in both the sublattices, which enhances therder to reveal the nature of this phenomenon it is worth-
spin-density fluctuations in the Co sublattice due toftde  while to compare the magnetic properties of the two com-
exchange coupling. Hence, a strong increase ins T is  pounds EggYo4C0, and Ep,Yo:C0,. The temperature de-
observed when approachifig from the paramagnetic tem- pendence of the low-field magnetizatidvi (T) of these
perature range. BelowW. both magnetic sublattices are or- compounds is shown in Fig. 3. The difference observed in
dered and the spin fluctuations in thdesubsystem become M (T) for the field-cooled FC) and zero-field-coole@FC)
suppressed. For the compounds with0.5, 0.6, and 0.7, in samples is accounted for by a coercivity of these compounds
which the Er sublattice only is ordered, the resistivity in-as well as the domain structure. InygYqCo,, the first-
creases substantially on cooling when approachiggnd is  order magnetic phase transition is well developed and takes
almost unaffected by the onset of magnetic order. The interplace within a few tenths of a degree. Almost no hysteresis is
mediate compound EEY,,Co, shows a distinct behavior. observed on heating and cooling throuBh as can be seen
Here magnetic ordering is indicated by a broad maximumfrom the inset in Fig. &). In contrast, for EggY.4C0, the
below which the drop ip (T) spreads over several kelvins. increase of magnetization is smeared out over several de-
This curve combines the features characteristic for both thgrees. TheM vs T curves for a FC regime at 1 mT show two
above described concentration regions. steps, indicating two distinct magnetic phase transitions. A
The temperature variation of the specific heg{T), and  narrow hysteresis for the lower transition can also be ob-
the linear thermal expansiakl /I (T) of some selected com- served[see the inset in Fig.(B)].
pounds of the Br_,Y,Co, system are shown in Fig. 2. In The temperatures of the two magnetic phase transitions
cy(T) a well-defined first-order phase transition is observedound in Eg Yo 4C0, are compared with that of Y sCo,
only for x<0.3 as can be concluded from the symmetricin Fig. 4, where the temperature derivative of the electrical
shape of the respective anomalies. As the volume increase kgsistivity (9p/JT) and the linear thermal expansion coeffi-
T¢ is related to the magnitude of the induced Co momentgient («) are plotted together. In this presentation, the two
one can easily read from the thermal expansion data that tHeansitions observed in kY 4C0, can also be resolved by
onset of the Co moment occurs with the Er/Y substitution inthermal expansion measurements. The sharp maximum at 11
the vicinity of x=0.4. The weak anomaly ig, recorded for K in «(T) goes along with a first-order phase transition,
Ery5Y.5C0, indicates the onset of magnetic order within thewhereas the steplike behavior around 14.5 K points to a
diluted Er sublattice only. This is supported by just a smallsecond-order phase transition. The first-order type of the
increase iMAl/l on cooling. Eg¢Y.4Co, again shows a par- low-temperature transition is also in agreement with the hys-
ticular behavior. Two separate maxima are resolvet),{i) teresis observed iM (T) at 1 mT centered around 11[Kee
at T=11 K and 14.5 K. In the case of the linear thermalthe inset in Fig. &)]. Thus, forx=0.4 the Er sublattice
expansion a transition is seen, which is smeared over therders at a higher temperatur§&= 14.5 K) than the Co
temperature interval between 16 and 11 K, but a considersublattice, which undergoes a separate magnetic transition
able volume effect is nevertheless observable. due to its metamagnetic behavioT8°= 11 K). Note that

FIG. 2. The temperature-dependent specific lugél) (a) and
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FIG. 3. The thermomagnetic curvé4(T) of Ery,Y4Co, (a)
and Ep Y .4Co, (b) at 10 mT measured on heating. Open and solid
symbols denote measurements on zero-field-cod&EC) and
field-cooled(FC) samples, respectively. The insets show the mag
netization around the magnetic ordering temperatures for an exte

nal field of 1 mT on both heating and cooling.

dpldT also allows us to determine bofff and TE® by a

FIG. 5. The magnetoresistandep/p of Er,;Y,4C0, (@) and
EryeY0.4C0, (b) at selected temperatures. Note the hysteresis ob-
served for increasing and decreasing magnetic field which, e.g., is

irr_wdicated by respective arrows for=0.5 K.

Figure 5 displays the longitudinal magnetoresistance of
Ery7Yo3C0, and EpgYo4C0,. The measurements revealed

minimum and a sharp maximum, respectively. In contrast2" irreversible change in the low-temperature resistivity after
for ErycYo<Co, the combined analysis of the thermody- the appllgat|on of a moder.ate field less nhzalT for com--
namic and transport data implies one single magnetic phageounds with 0.4:x=0.8 (owing to the change in the domain
transition atTc=12.5 K due to the Er sublattice solely. structure. The initial value is only recovered after heating
These results place the critical concentration for vanishinghroughTc and subsequent zero-field cooling. Nevertheless,
long-range Co ordering within the concentration range 0.4Ap/p was found to be reproducible for further magnetization

<X<0.5.
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cycles. For the sake of clarity we only present those data
recorded after the initial magnetization cycle. At tempera-
tures where both the magnetic sublattices are ordered, the
magnetoresistance increases steadily along with the magnetic
field owing to the antiparallel coupling of the localized Er
and the induced itinerant Co moments, which causes a pro-
gressive demagnetization of the latter sublattice. If the exter-
nal field is high enough to satisfy E¢3), the itinerant Co
sublattice must undergo an inverse metamagnetic transition
atH.=H;, - As a consequencd,p/p shall increase due to

the growing spin-fluctuation scattering. Since et 0.3 the
critical field for inverse IEM is of about 20 T, as shown by
magnetostriction measuremefissuch a behavior is not
covered by the field range available. InyEY 4Co0,, in con-
trast, a drastic increase of magnetoresistance takes place at
low temperatures near to 6.5[Fig. 5b)]. A narrow hyster-

esis is observed around this field-induced anomaly, confirm-
ing the first-order type of the transitioi;,, is broadened
over several teslas and is weakly dependent on temperature;
its value reduces tdl;,,=4 T with increasing temperature

up to TEC,

T(K _ o
@ According to Yamada’s theor§??°IEM is limited in tem-

perature by a characteristic temperatlige For x=0.3 and
0.4 the value off; can be read off from the above data. For
ErpsYo/C0,, Aplp yields a sharp drop abovi- [Fig. 5a)],

FIG. 4. The thermal expansion coefficianfT) anddp/dT vs T
of ErygY(.4C0, () and EpsYosCo, (b) as a function of tempera-
ture.
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TABLE I. Experimental values of thermodynamic and transport
data of Ef_,Y,Co, compounds. The magnetic ordering tempera-
tures of the Er_,Y,Co, compounds as deduced from thermody-
namic and resistivity measurements. -
E o 0 15 30 45 60 A
Te T8 T To wco 04 Po Hiny 8} “ P (kbar)
(K) () (K) (K) (ug) (MIMolK (uQcm) (T) s o s
x=0.0 32 47 097 40 2 52 00 s sowm| ]
& 11.8 kbar
x=0.1 28.9 0.92 — 3 ” A 158 kbar
x=0.2 23.7 27 0.80 38 6 0 NSNS ,
x=0.3 18.5 23 0.65 57 11 20 ErCo
x=0.4 145 11 13 0.48 87 21 65 60 - 2
x=0.5 12.5 0.22 204 64 ’é‘ b) —
x=0.6 10.0 155 52 E ol
x=0.7 7.5 125 28 'E
E/ O  15kbar
Q ® 23 kbar
. . . . . 20 O 28 kbar| o
in agreement with the isothermal magnetization data of - " 37kbar
ErCo, and magnetoresistance data on_E¥,Co, by Ale- Ll A i
ksandryaret al,'* confirming the metamagnetic behavior in . . . L Gokbar
the paramagnetic range. This steplike anomaly is smeared °0 10 20 20 40 50
out for T>23 K, which can be considered &g, for x T (K)

=0.3. In EpgYo4sCo, the magnetoresistance decreases

monotonically in the paramagnetic range without any further FIG. 6. The temperature-dependent resistivitypdfT) ErCo,
sign for inverse IEM. As the isothermal magnetization showdor pressures up to 60 kbar measured under hydrostatiand

a metamagnetic behavior up to 12 K, it is supposed that fofluasihydrostati¢b) conditions. The inset shows the pressure de-
this compoundT, lies between the two ordering tempera- Pendence of the respective magnetic ordering temperatisess
tures:TS°<To<TR. Table | gives some of the characteristic ©X0-

parameters of the Er,Y,Co, compounds. The magnetic or-  gigyre gb) shows the results obtained by means of a
dering temperatures deduced fram/JT vs T and from the  griggman high-pressure cell up to 60 kbar. Owing to the
thermodynamic measurements are in good aglgeement Witlressure gradient inherent to this type of cell, the first-order
ea‘ig other and with thlcg??srep_orted_by Levétral. ;" Ducet  phase transition of ErGeappears to be “smeared out” over
al.,and Baranoet al.~ Ty, is defined as the temperature g\ era| degrees. Therefore, one neither can give the exact
up to which a metamagnetic behavior is observed by thgsiye for one singlesmeared first-order or second-order
magnetoresistance measuremerkig,, denotes the critical ppase transition nor can even detect a possible splitting into
field for inverse IEM, po is obtained from the low- o distinct magnetic phase transitions. Nevertheless, con-
temperature resistivity af=1.3K, y equals the linear gjgering the pressure variation of a characteristic point at the
term in Cp(Tg and uco=Mcd2 is derived fromAVIV  grop in p(T) as a measure fofc vs P, a weak pressure
=(ws=)kCug, WherekC is the magneto-volume coupling dependence is obtained for pressures above 20 [kipen
coefficient. The values fows were obtained using(T) of  symbols in the inset of Fig.(8)].

YCo, as a nonmagnetic reference material and for The pressure-dependent resistivity of two compounds
kC---8.14x10 % wi/Co 1% The induced itinerant mo- with an ordered Co sublattice, &Y,,Co, (8 and
ments thus estimated far<0.4 are in good agreement with Er,,Y,4Co, (b), is given in Fig. 7. As for ErCg in
those found in Refs. 10 and 12 and those directly measure@r, ;Y ,,Co, the width of the steplike transition does not
by neutron diffraction measuremeritsNote thatp, and y change significantly at low pressures. This transition be-
start to increase fox=0.3 and reach maximum at abaxut comes reduced in height and the value of the low-

=0.5. Pf(\)r'iz ?g1}q§§§ values have been taken from theemperature resistivity increases weakly for-5 kbar. As

literature: was shown above, the splitting of the transition temperatures
can be revealed considering the temperature derivative of the
B. Pressure data resistivity. An analysis 0fdp/dT indicates(see the insejs
_ o that in Eg gY o ,C0, a splitting into two magnetic phase tran-
1. Electrical resistivity sitions occurs above about 10 kbar. For ff,sC0,, the

The pressure-dependent resistivity of E;Ga low tem-  joint magnetic ordering of the two sublattices occurring at
peraturegrecorded on heatings given in Fig. 6. Figure@  Tc=18.5 K was found to become split into two distinct tran-
displays data taken under hydrostatic conditions up to 1@itions at very low external pressufless than 1 kbar
kbar. The pressure-dependent variation of the magnetic- Figure 8 shows the pressure-dependent resistivity of
ordering temperature in this range yield§./gP=—-0.8 EfeY04C0, (8) and EpsYsC0o; (D). In EfpgeYo4CO,, the
K/kbar. No clear change in the type of the transition is ob-intermediate compound@® vs P can be traced unambigu-
served up to 16 kbar. This variation ¢ vs P is given inthe  ously only for pressures up to 1.5 kbar, yieldiﬁ@g"/ﬁP
inset of Fig. &a) by solid symbols. =—2.5 K/kbar. ForP=3 kbar the drop of resistivity ex-
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FIG. 7. The temperature-dependent resistivipy(T) of FIG. 9. The magnetoresistanagp/po of Ery7Y0.4C0, (&) and

ErpgYC0, (8) and Ep ;Y 4Co, (b) for pressures up to 15 kbar.

Ery6Y0.4C0, (b) at T=0.5 K for pressures up to 8 kbar. The insets

The insets showlp/JT vs T for selected values of pressure, indi- Show the pressure dependences of the inverse field for HEN,
cating the splitting of the combined ordering of the two magnetic
sublattices above a certain value of pressure.

well from a kink in p (T), thus giving ﬂTE/&P=—O.35
K/kbar. Note thafT} can also be revealed by differentiation

tends over a wide temperature range and its width in teMtsee Fig. 4 and the insets of Fig. Tn Ery Y :Co, where

perature does not change on further increasing pressurgny the R sublattice orders magneticallfc=TR= 12.5 K
However, the hump in resistivity decreases progressively, A& again indicated by a small kink ip vs T in agreement

behavior which was also observed g\t considerably highe\5vith thermodynamic measurements. Tracing the anomaly in
pressures for ErGo On the other hand: vs P can be traced

dpldT vs T as a function of pressure yield8T./dP
= —0.27 K/kbar for this compound.

-,-Co ™ —~
60 _a) © l ¢ é 60 T 2. Magnetoresistance
_ %50 | The pressure dependence of IEM can be studied well by
E 4012 14 16 18 magnetoresistance measurements. In Fig. 9 the results for
g 4r T (K) Er 7Y 4C0, and Ep Yo 4C0, are given affT=0.5 K. In the
& S — former compoundH;,,~20 T at ambient pressure. How-
S 2t . ;-gtl;::. ever, its value strongly decreases under pressure due to the
" 50kbar increase ofH., and above 5 kbar IEM can be observed in
Erg Y, 4Co, s o0 ibar fields below 12 T. In EfgY.4C0, (H;,,=6.5 T at ambient
o f ‘ ' pressurg H;, decreases with increasing pressure and re-
60 L | duces to zero above 1.5 kbar. FRF3.5 kbar the Co sub-
o lg-gll:ll;:: lattice does not reveal any long-range magnetic order, and
_ & 12.0 kbar Aplp shows a weak negative deviation only. The pressure
§ 40 | dependence dfl;,, for both the compounds is shown in the
%_ inset of Fig. 9, yieldinggH;,,/dP= —1.8 and— 3 T/kbar for
‘;‘_ x=0.3 and 0.4, respectively.
20 T In Figs. 10 and 11, the magnetoresistance @f;¥5:Co,
Ere Y. <Co is shown under 1.5, 3.5, 5, and 8 kbar pressures at various
b) . . 0.570.5~72 temperatures. At 5 and 8 kbar the behavior qf fi, :C0, is
00 10 20 30 40 very similar to that revealed by the intermediate compound
T(K) Erg6Y4C0, under ambient pressure. The valuehbf,, for

FIG. 8. The temperature-dependent
Erp6Y0.4C0, () and EpsY(sCo, (b) for pressures up to 15 kbar.

resistivipy(T) of

The inset show (T) aroundTE which is indicated by a kink.

inverse IEM decreases with increasing temperature. At 5
kbar a smeared transition centeredm2d can also be de-
tected at 16 K, i.e., within the temperature interVig®
=13.5 K<T<TR=16.7 K, which is now associated with
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X 5 x| Prestesto,
K

[ W= Yol

Aplp (%)
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Aplp (%)
Aplp (%)
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FIG. 10. The magnetoresistanag/p of Ery ;Y 4Co, at 1.5(a)

FIG. 12. The magnetoresistant@/p, of Ery Y 4C0, at 1.5(a)
and 3.5 kbar(b) at various values of temperature.

and 3.5 kbar(b) at various values of temperature.

the onset of the Co magnetic moment due to the positive SigrEM are observed around 2—3 T beldw< 8 K, which are

of the 9TEY9H derivative. This indicates that the limiting related to the onset of the Co moment. This differs for 3.5
temperature up to which IEM occurs is easily reduced withkbar where the Er sublattice only shows long-range order
pressure. One can deduce from these data ¥2TK<16 K (H5’<H,, in the ground staje Here and for higher values of
for Erg ;7Y sC0, at 5 kbar. At 8 kbarT,~11 K was found. pressure no further indication of IEM is observed down to
Above that temperature no sign of a metamagnetic behavior=0.5 K. At elevated temperaturesp/p is continuously

is observed. negative forT<TR and yields a positive increase at low

The magnetoresistance ofgfg¥ o ,Co, for P=1.5and 3.5  fields for T>TR. For x=0.4 we obtain dTy/dP=—2
kbar is shown in Fig. 12. At 1.5 kbar weak indications for k/kbpar.

80

3. Magnetization
s 15K| Erg-Yg2Co
s NsK 0.7Y03%90,

[ W=l Yol

Figure 13 displays the temperature-dependent magnetiza-
tion M (T) of Ery 7Y 3C0, and Ep gY o 4C0O, measured under
various values of pressure in low magnetic fieldaly zero
field-cooled data are presenje@®nly TE vs P can be de-
duced from these data. In order to resoRg’ considerably
lower fields of about 1 mT are requiréddompare with Fig.

3). At low fields, however, the signal from the sample cannot
be separated with the due accuracy from that of the pressure
cell. The pressure variation @k was derived from that tem-
perature wheré/ (T) decreases most rapidly on heating and
is shown in the insets of Fig. 13. These values are in good
agreement witH’S obtained from the resistivity data taken in
zero field.

The pressure-dependent magnetization cuiMg$d) at
4.2 K of EfygY(.4C0, and Ep ;Y 3C0, are shown in Fig. 14.

In order to resolve better the pressure effect on the Co mo-
ment only the saturation region almo\ T isdisplayed. In
ErpeY04C0,, the ambient pressure magnetization curve is
characterized by a more rapid increase above 5 T. This be-
havior can be accounted for by the inverse IEM process and

is in agreement with the magnetoresistance {laig. 5a)]
FIG. 11. The magnetoresistandg/p of Ery;Y,:C0o, at 5(@  Where the critical field for IEM was determined as 6.5 T.
and 8 kbar(b) at various values of temperature. Thus from Fig. 14 it follows that the Co sublattice becomes

Aplp (%)

120

Ap/p (%)
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Er; ;Y 3Co, Erg ;Y 3Co,
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~
g
<
E 036912
P (kbar) 036 9121
3.6 | | | 1 1 Pi(kbar)
1 2 3 4 5 6 7 8 9
T (K) B(T)
FIG. 13. The temperature-dependent magnetizahb(T) of FIG. 14. The field-dependent magnetizatiol (H) of

Ery-Y0.5C0, (8 and EpgYo4C0, (b) atH=0.1 and 0.05 T, respec- Efy7Y03C0, (&) and EpgY(4C0, (b) at T=4.2 K under various

tively, under various values of pressure. The inset shows the presalues of pressure in an extended view. The inset shows the pres-

sure dependence of the magnetic ordering temperalifendTS®  sure dependence 6fuc,/JH as obtained from the high-field slope.

(open and solid symbolsas deduced from resistivitcircles and

magnetization measuremertgjuarel =7.6 kbar inverse IEM of the Co sublattice occurs also in
Ery 7Y 5Co, in the field range between 5 and 9(ifi accor-

disordered in this compound above 2.6 kbar. The change iflance with the magnetoresistence glatevertheless, due to

M vs P is primarily attributed to the pressure dependence othe reduction of the Co sublattice magnetization under pres-

teo, Yielding duce/dP~—3dM/dP=—0.013 ug/kbar. sure along with the smearing effect, no crossover is observed

Note that the metamagnetic transitions observed are substaifi- this field range at the transition.

tally extended over a field range of several teslas. The smear- Table Il summarizes the initial pressure dependences of

ing occurs owing to the large anisotropy of these compound#€ characteristic temperatures of EfY,Co, deduced from

due to the Er sublattice. a linear fit to the data at low pressures. The values for the

In contrast to the former sample, the magnetization curveglifferent ~ Grineisen  parameters Oy =—dInTc/dInV

of Ery ;Y 4C0, do not interfere up to 9 T for various values (which equaIsQTg when both types of magnetic order are

of pressure. FoP=8 kbar, magnetoresistence data exhibit,q, separated in temperatdré)co, andQ ;. were deduced
inverse IEM neard 6 T at 4.2 K[see Fig. 1lb)]. The inset c 0

in Fig. 14 displays a nonmonotonic slope Mf(H) in the  PY using the values oks=0.92 and 1.2 Mbar* for ErCo,
field range between 5 drd T for Ex,,Y4C0, with a maxi- and YCag, respectively;” and by interpolation among them.
mum at 7.6 kbar. The maximal value &f.c,/JP is equal to The values deduced fof);_ are one order magnitude
that of EggYo4C0, at ambient pressurén which inverse larger than those, e.g., known for the isostruct&al, com-
IEM occurs at 6.5 T. It was therefore concluded that Bt  pounds QTC’“4), where only theR sublattice orders

TABLE Il. The initial slopes of the pressure dependencd gf(TF), TS, andT, are estimated from a
linear fit to the first data pointﬂTc, QTgo, andQTo are deduced by interpolating between the valuegof

for ErCo, and YCg given by Ref. 22. For the determination Bf, and P see the text.

Tl P Qr, TS oP Qrce dToloP Q, P Per
(K/kbar) (K/kbar) (K/kbar) (kban (kban
x=0.0 -0.8 -27 17 23
x=0.1 -1.0 -29 10
x=0.2 -0.85 -31 6
x=0.3 -0.45 -26 -1.1 -63 -1.3 -62 <1 8
x=0.4 -0.35 -25 -25 -240 -2.0 -151 <3

x=0.5 -0.27 -22
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magnetically’® Q1 _ increases up ta=0.3 whereTg~T¢° el IV ' ' T Er Y Co
and decreases for concentrations where Co ordering is un- Amag. I xTxT
stable. Obviously, the exceptionally high values (drrgo 30 - ’-.. Paramag. |
reflect the instability of the itinerant moment against pres- -~ N
sure & N2
. ; 20 .. -
» T > ¢
IV. DISCUSSION 10} e N,
. Tc or
A. Effect of substitution Ferrimag. \l
As the electrical resistivity is sensitive to the magnetic oo.o 0:1 022 023 oi4 ois o:s
scattering, this property allows us to study the effect of dis- x

order among the magnetic sublattices, especially the break- ) .
down of long-range magnetic order within the Co sublattice F!G- 15. The magnetic phase diagram of the E¥,Co, com-
(itinerant d-electron subsystemThe impact of disorder on pOt_Jnd_s as a function o_f concentratimrDashed-dotted, dashed, _and
the resistivity is well reflected in the changeofT). When s_ol!d lines represent first- and second_—order phase bo_undilaes.
long-range magnetic order occurs in the Er sublattice and™!ts the temperature range up to which IEM is possitetted
Hgf‘f’ exceedd ., the spin fluctuations in theé subsystem are Ine; see the text
suppressed. For concentrations belgfy this results in a
sharp drop in the resistivity &;. Very characteristic is the
strong increase gf (T) when approaching ¢ from the para- Hsﬁ: H oyt NrrM g+ A rcoM co (5)
magnetic region, which is enhanced whenx,. , the criti-
cal concentration for the splitting of the single magneticandArg and\rc, are the respective molecular field coeffi-
phase transition into twécf. Fig. 1). Here the presence of cients. All the other symbols in Eq4) have their usual
both short-range order within the Er sublattice and enhancetheanings. Here we taklél c,>0 whenMc, is oriented op-
critical spin fluctuations within the itinerand subsystem posite toMg and H,; and, since the intersublattid®-Co
gives rise to strong scattering of the conduction electrons. interaction is negative\rc,>0.

Owing to the substitution of Er by Y},—|fc(;’ decreases in For the present analysis the Co sublattice magnetization
Er,_,Y,Co,, resulting in different magnetic-concentration- can be approximated as
dependent ground states. The concentration variation of the

where

; : 2 _ . C c
transport, magnetic, and thermodynamic quantities allows us Mco=xaHerr for Heg<He,
to identify three different regimes. o c c
(i) Up to x=0.3 there exists only one single magnetic Mco=ME)+ xa(Heg—He) for HE>H,, (6)

phase transition in this system, which is of a first-order type.
In this region, the itinerant sublattice orders magneticallyWhere
concomittant with the Er sublatticeT¢=TR=T5). The

value of the induced Co moment, which is related to the
spontaneous volume magnetostriction, decreases progregr?) is the Co sublattice magnetization at 0 K, apgis the
sively with decreasing . susceptibility of the itinerantl subsystem. Whehi So<H,,

(if) In the intermediate-concentration region, two separatgt T=T, the magnetic transition is of second-order type,
magnetic phase transitions are present. In the case @fhd one can write

Erp.6Y 0.4C0, a first-order-type transition occurs'ﬁg% 11K

HS?=NrcoMr— Hext, @)

and a second-order one B§=14.5 K. The data collected in C r
Table | show that the induced moment on the Co sites drops MR:(l_X)THeﬁ- ®
down from roughly Jug in ErCo, to =0.6ug in
Ero6Y 0.4C0;. for T>Tc with
(iii) On further dilution by Y &=0.5), the Er sublattice )
only undergoes a magnetic phase transitiog=€ TF). How- co Ngjuglr(Jrt1)
ever, the itinerand subsystem is still affected by the molecu- B 3k ' ©
lar field provided by the intersublattice Er-Co exchange in-
teraction. Hence, forTE one obtains
The magnetix-T. phase diagram in Fig. 15 summarizes by 5
the concentration dependence of the magnetic ordering tem- R Ngjuglr(Jrt1) )
peratures of the Er,Y,Co, system. A theoretical treatment Te=(1-%) 3k (Mrrt ARcoXd)-  (10)

of this diagram can be done within the molecular field o o Co —Co:
approximatiort’ Neglecting the crystal field effect on tiie ~ Considering thaHgs=H. at T=T¢", T¢  is related tax by
sites, the magnetization of tiesublattice reads as

HCI’

gstpdr (1=X)Agrc
HR:(l_X)NgJFLBJRBJ(?HEﬁ> °

gJMBJR()\RRHcr
=N JrBy| ———
QimBIrBy kTS | Arco

(4) (11)

+}\RC0MQO))]'
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Equations(10) and (11) were applied to EfgY4Co, with  magnetic ordering temperatures since the change in the in-
Tg°= 11 K and TE= 14.5 K. Using the parameters for teratomic distances is equivalent to presdieher positive
YCo, [xq=1.78<10% emu/mol®* M®)=1 ug/fu.,, H,  or negative. However, using a standard value of the com-
=75 T (Ref. 2] and taking for E¥" ion Jg,=15/2 and pressibility for all the compounds of this system
g,=6/5 the following values of the molecular field coeffi- ~1 Mbar *,?? one can evaluate that the lattice expansion

cients were obtained: when completely replacing Er by Y is equivalent to a posi-
tive pressure as high as 25 kbar. As according to Yamada
Agrer=0.92 emu/mol  and \gcq=26.25 emu/mol. IH ¢l 9P~ +2 T/kbar!® this mechanism should also modify

H essentially’® E.g., a similar estimate shows that the dif-
ference in the lattice parameters between Y@od LuCg
corresponds to a chemical pressure of about 42 ke
Her values of H, are nevertheless very close in these com-
(12 pounds.

Although the molecular field approach describes the main
which follows from Eq. 7. Above this concentration, the Co details of the magnetic phase diagram given in Fig. 14, it
sublattice remains paramagnetic im EfY,Co, at any tem-  does not take into account the statistical inhomogeneities of
perature. The second critical concentratigpat which the  the molecular fields being important in the substituted com-
ordering temperatures of the Er and Co sublattices start tpounds. These inhomogeneities affect the magnetic behavior
split can be found from the condition of the sublattices in the vicinity of the phase transition. In the
intermediate compound §gY,4.C0,, both the low-

The critical concentration,=0.43 for TS°=0 was then
found from the condition

Xg=1—
° Ng;ueJeNerco

Her 1N 1B 9suIR 7\RHcr+)\ MO temperature resistivity and the electronic contribution to the
)\RCO_( Xe)NGs1eIrRBy kTE ARco RCo¥Co | |- specific heat are substantially enhanced with respect to the
region 0=x=<0.3. Bothpy and y reach the maximum at
(13 =0.4 and decrease on further Y substitution. This indicates
Using the above numerical values one fingjs=0.37. that near the critical concentration the itinerargubsystem

The value ofA g, derived from the Curie temperatues of is not fully ordered belowl - (long-range order is established
EroeY0.4C0, gives HES. =132 T for the border compound only inside clusters Consideringo, andy as a measure for
ErCo, and hence predicts the inverse IEM at £3%5=57 T correlation effects among electrons in this particular com-
and reversal IEM at 13275=207 T. These critical fields pound, this can be referred td)ﬁj’chr atT=T.. The con-
are well in agreement with direct magnetization measuresequence of strong correlations is the development of critical
ments performed under ultrahigh pulse magnetic fields ompin fluctuations in thel subsysten whe&° is shifted to-
ErCo,: 52 T (Ref. 18 and 210 T(Ref. 25. This analysis wards zero, i.e., wheR $'<H, at T=0. At low tempera-
shows that in Er_,Y,Co, the separate magnetic ordering of tyres, the thermally induced spin fluctuations are small and
the Er and Co sublattices occurs in a very narrow concentrahe renormalized properties observed are presumably due to
tion interval 0.3%&x=<0.43. This interval extends with in- |ongitudinal spin fluctuations when the criterion for a stable
creasing ratio\gr/Agco- induced moment is nearly fulfilled. The resulting fluctuating

The solid and dashed-dotted lines in Fig. 15 represent theo moments are strongly correlated and act as heavy scatter-
second- and first-order phase boundaries, respectively, ats for conduction electrons even at lowest temperatures.
those concentrations where only one magnetic phase transi- However, the absolute value of the enhanced low-
tion takes place in grY,Co,. The dashed line shows the temperature resistivity starts to drop B is further re-
concentration dependence 3¢° in the region where 0 duced with increasing Y content and the criterion for IEM is
<TE<TZ. As can be seen, the concentration region foundar from being fulfilled even aT = 0. This can be understood
experimentally for the separate sublattice ordering is inconsidering that the mean fluctuating moment at the Co sites
agreement with predictions of the above-described modeis given by the exchange field, and the strength of the corre-
Solid circles indicate the estimated values Tor(the dotted  Ilation effects depends on the proximity to the critical condi-
line is a guide for the eye Below this temperature a con- tion for IEM. The existence of a not fully ordered state in the
ventional itinerant metamagnetic behavior is observed abov€o sublattice can also be deduced from neutron diffraction
Tc and inverse IEM belowl . In the case of Br ,Y,Co, studies. A substantial inelastic scattering was observed in
our data reveal a concentration dependenc& pfsee also this system at 4.2 K in the compounds with-0.4, which
Table II). was attributed to short-range magnetic order within the Co

In order to compare the theoretical magnetic phase diasublattice:®
gram of the Ey_,Y,Co, system obtained with the use of  This conclusion is also in agreement with the NMR mea-
Egs.(10) and (11) with the experimental one, the tempera- surements performed on the isostuctural system
ture variations oH, andM ¢, have to be taken into account. Er;_,Lu,Co,.1” This study revealed a coexistence of both
The deviations become essential above 20 K. Note that alsmagnetic and nonmagnetic Co sites around the critical con-
Hi, decreases with temperature consistent with thecentration. The rise iy vsx near the critical concentration is
temperature-dependent increaseHy as proposed by the a further indication that the electronic state of tthesub-
spin-fluctuation theory of Yamad&.The concentration de- system is a subject to changes. The magnetic origin of the
pendence of the lattice parametiom 7.1549 Ain ErCeto  low-temperature enhancement ofT) as well as the exis-
7.2213 A in YCg) could also have some impact on the tence of clusters can be inferred from the resistivity measure-
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ments: belowTS° the application of an external magnetic 00 04 02 03 o4 05
field results in an irreversible drop of the resistivity. 40— : : ' "5 xcoo
i ; ; Meta:. Er Y Co o x;o'l
Finally we want to comment on the weak increase in the A 0x%2 |0 x=01
volume observed fox=0.5 atT= T which points to a mo- w&g' o T, g X203
ment of about 0.25 present at the Co sites. This value cor- TD‘R& O x1=05
responds to that directly measured fég,~<H,, in the case ok ¢ %AO. Paramag. |
of YCo,.2 As under this condition there do not exist stable =
itinerantd moments the above value gives a measure for the Pcr’T ¢
mean fluctuating moment at the Co sites. 10F chr -00]
Co
Ferrimag. Tc ’
0 1 1 F 3 1
B. Effect of pressure 0 10 20 30 40 50
P (kbar)

As follows from the values obT./JP, the pressure ef-

fect on the magnetic behavior of the,;ELY,Co, compounds FIG. 16. The magnetic phase diagram observed for B, Co,

is primarily related to the characteristics of the itinerant 4 4 function of pressufe. Dashed-dotted, dashed, and solid lines
subsystem. Therefore, Yamada's model developed for thos@present first- and second-order phase boundaFiggimits the
RCo, compounds with a nonmagnetkR may also be rel-  temperature range up to which IEM is possitdetted line; see the
evant in the case when the magnetic field acting at the Ceext).

sites is provided by the rare earth molecular field.

In the case ofRCo, compounds showing a first-order reaches a maximum for the critical concentrationwhere
phase transition from a paramagnetic to a ferrimagnetic stateCo_g The same conclusion can also be drawn from the
it can be expected that the magnetic phase transition wil ressure-dependent variation of this quantity, i.e., fhat
change towards a sg():ond-oro!er type at a critical pressuig,ays forp,,. From this comparision it is supposed that in
given by the relatiomg'=Hc/(P¢, T ). Then, up to the next  grcq, the Co sublattice also orders separately in a narrow
critical pressure wherﬂfcch:Hcr(PC,,O) the two magnetic pressure range at about 20 kbar, while for higher pressures
sublattices will order separately. Clear evidence for such &he Er sublattice orders only. It is interesting to note that also
pressure-induced splitting of the magnetic ordering can b@Tgo and QTO are exceptionally large fox=0.4, which is
taken from the data on kYo 4C0,, which show one first-  ¢joge tox,, and whereP~2 kbar, and that both values are
order type transition at ambient pressure. The pressure Varigjose to each other.
tion of TE for this compound is reflected bjp/JT vs T and A quantitative comparision with the spin-fluctuation
by a maximum in the slope dfl(T,P), whereas the separate theory given by Yamada can be done when considering the
behavior of TE® is given by the step ip (T). Note that also  pressure variation of the critical field 9Kl./9P~ +2
the low-temperature resistivity starts to rise with pressurey/kban which is in a fair agreement withH;,,/dP=—1.8
reflecting the gradual increase of disorder in the Co sublatand —3 T/kbar deduced for BEYo4C0, and Ep gY 0.4CO;,
tice. respectively. Furthermore, for Ergdaking the direct mea-

A further destabilization of the Co magnetic State OCCUrSSuredHinV: 52T and the Critica' pressure for magnetic Order
in Ero 6Y0.4C0p, Where the properties at ambient pressure repf the Co sublatticé®,~23 kbar, one can roughly estimate
semble those of BRYo3Co, at P~8 kbar. In the former 5H, /9P=—2.3 T/kbar which is also in agreement with the
compoundT&° vanishes aP>2 kbar. The low-temperature theory. Neglecting the pressure variation of the intersublat-
resistivity reaches a maximum fé=8 kbar, thus giving the  tice molecular fieldH %, and assuming that the parameters
upper limit for P¢,. On further raising pressure the low- of the itinerant subsystem are the same as in YtBoough-
temperature hump i (T) diminishes progressively. The oyt the investigated series, the critical condition for the

pressure induced magnetic disorder in the Co sublattice carsplitting” of the transition temperatures can be written in
also be traced when considering the pressure-dependeipie form

variation of IM¢,/dH (see Fig. 14 At 4 K, this quantity

crosses a maximum in fY( sCo, at about 8 kbar, indicat- H?do(Tc,x)= Ho(Tc,P). (14)

ing that inverse IEM takes place in the field range 5-9 T. ] )

From the variation of the spontaneous magnetization with' Nis equation shows that the decreas#igf by Y substitu-

pressure we deduce that the change in the magnetic momeli@n acts in the same way as the increake by application

at IEM corresponds to about Q5/f.u., a value which is Of pressure: in both the casek can be made smaller than

close to the measured jump of 0/4/f.u. obtained for H¢. Considering Egs(10) and (11) one can see that the

YCo,.2 Note also that the difference in the Co moment forsame conclusions hold also for the common Curie poifigs (

x=0.4 and 0.3 deduced from thermal expansion measuresr TE). Thus, all the transition temperatures of the substi-

ments yields 0.52g/f.u. (cf. Table II). tuted compounds under pressure correspond to different val-
In ErCo,, the evolution of thep (T) curves under pres- ues of the ratidHS/H,, .

sure shows the same features as those of the substituted com-This observation allows us to combine the pressure de-

pounds. The low-temperature resistivity increases graduallpendent data of all the Er,Y,Co, compounds as shown in

under pressure with a maximum value at about 23 kbarfig. 16. Here, the various pressure-dependent characteristic

above which the hump in resistivity diminishes. As was dis-temperatures of the substituted compounds are positioned in

cussed in the above sectign, as a function of concentration such a way that they match each other, thus resulting in a
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unified phase diagranffor ErCo, we have only taken the Where the Er sublattice orders at temperatures higher than
data obtained from the liquid-pressure cell measure)’nentthat of the itinerant Co sublattice, is limited with respect to
The solid and dashed-dotted lines represent the second- ah@th concentration and pressure. The theoretical analysis
first-order phase boundaries, respectively, &dand P shows that the above behavior, a “splitting” of the magnetic
mark the respective critical pressures. The dotted line folPhase transition, is common for ferrimagnets with one un-
lows the estimated values fdr,. Note that closely related Stable magnetic sublattice.
phase diagrams have also been established from pressure-In the proximity of the critical point, where the long-range
dependent measurements on,fte HfFe, and Co$, all magnetic order of the itinerant sublattice vanishes, large val-
compounds exhibiting a single first-order magnetic phaséles of y and p, are observed, which is caused by strong
transition atTC 27-29 These Compounds behave S|m||ar||y’ critical Spln fluctuations. These presumably Iongltudlnal Spln
i.e., a pressure- induced sp“ttmg of the first-order type phasﬂuctuatlons arise when the condition for IEM is nearly ful-
transiton in the same way as by substitution forfilled, i.e., Hff<H. Above this critical point only the Er
(Fe,_4Mn,),P and (Hi «JTa)Fe, and a pressure depen- sublattice orders and botj and p, drop down.
dentT, for COSQ Itinerant electron metamagnetism was found to be limited
The phase diagram in Fig. 15 is plotted in a linear scaldy a characteristic temperatufg which is sensitive to both
with respect to pressure. As can be seen, in this case thmncentration and pressure. Depending on the vaIueT%of
concentration scale is not linear. Plottimgvs P one finds and T, either a conventional metamagnetic behavior is ob-
that the T(P) dependence corresponds Te(x*®). Since  served forTR<T<T, or inverse IEM occurs fofTo<T
the molecular fielcdH{° varies linearly in function ok, this ~ <TR. In the latter case the inducednoment is destabilized
gives, in particular, the pressure variationHf, proportional by an external field higher than the critical valdg,, .
to P2, The data obtained are well understood within the frame-
work of the spin-fluctuation theory of Yamada. There is
good agreement with the present experimental data and nu-
V. SUMMARY merical values calculated within this theory.

Long-range magnetic order in the ;ErY,Co, com-
pounds is driven by the Er sublattice, and the itinerdnt
subsystems orders when the critical condition for IEM is
fulfilled. Either a single or two distinct magnetic phase tran-
sitions are observed depending on the ratiol—tﬁ"/Hcr, This work was supported by the Austria FWF, Project
which can be varied by temperature, pressure, and Er/Y sutNos. P11239 and P12899, and GA ASCR, Project No.
stitution. The presence of two magnetic phase transitionsA1010811.
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