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Abstract

Magnetization curves up to 140 kOe have been measured in

TbCo,Ge,
the temperature range 4.2-45 K on polycrystalline oriented 0 L L
samples of TbCo,Si,, DyCo,Si,, TbCo,Ge, and DyCo,Ge,. 0 40 80 1200 0 40 80 120
For all compounds a two-step metamagnetic transition is H (kQe

observed. The values of the critical fields were determined
from the differential magnetization dM/dH. The magnetic
phase diagrams for all samples are presented.

Fig. 1. High field magnetization curves at different temperatures
for TbCo,Si,, DyCo,Si,, TbCo,Ge, and DyCo,Ge,.

1. Introduction

. . . . jTbCo,Si; DyCo,Si,
RCo,Si, compounds have been investigated inten- 8of s00k
sively over the past few years [1]. Problems of magnetic i
phase transitions in these materials are interesting. For ) i
a large number of these compounds a change in magnetic P __ soof
field is observed [2-7]. In this work new results of high- “0r 2
field magnetization measurements on (Tb, Dy)Co,(Si, I 5
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Experiments were carried out on polycrystalline (Tb, DyCosGe,
Dy)Co,(Si, Ge), samples oriented in a magnetic field
(H=100 kOe). The magnetic measurements were car- F
ried out at low temperatures using a vibrating sample 120}
magnetometer in high magnetic fields up to 140 kOe [ 150
in the “solenoid” installation. s

Results of the magnetic measurements for TbCo,Si,, . 0: 100
DyCo,Si,, TbCo,Ge, and DyCo,Ge, at high magnetic | 5
fields and different temperatures are shown in Fig. 1. /
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For TbCo,Si, and DyCo,Si, the magnetization curves T O
at low temperatures reflect a two-step metamagnetic H(kOe) H(kOe)
- Fig. 2. Magnetic field dependence of the differential magnetization
*Author to whom correspondence should be addressed. of TbCo,Si,, DyCo,Si,, TbCo0,Ge, and DyCo,Ge,.
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Fig. 3. Magnetic phase diagrams for (a) TbCo,Si, (—), TbCo,Ge,
(-=-); (b) DyCo,Si; (—) and DyCo,Ge, (-—-).
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Fig. 4. Plots for metamagnetic transition ficld Hc; vs. temperature
TN-

process (see Fig. 1) with critical field Hc, =61 kOe and
He, =110 kOe for TbCo,Si, and H,=24 kOe and
Hc, =46 kOe for DyCo,Si,. The two-step metamagnetic
transitions are clearly seen in the differential magnet-
ization dM/dH (see Fig. 2). The values of the critical
fields are determined with the field dependence of dM/
dH. The temperature dependences of the transition
fields are shown in Fig. 3. Using these data the magnetic
phase diagrams were determined.

The magnetization curves for TbCo,Ge, and Dy-
Co,Ge, (see Figs. 1 and 2) have a similar character
to those observed for isostructural silicides. The mag-
netic phase diagrams determined are shown in Fig. 3.

3. Discussion

All compounds investigated at zero magnetic field
and T=4.2 K are antiferromagnets with a simple mag-
netic structure of AFI type [1]. The magnetic moment
localized on the rare earth atoms forms a magnetic
structure which could be displayed as a piling up of
the ferromagnetic sheets along the ¢ axis with the
sequence + — + — etc. and with the magnetic moments
parallel to the [001] direction [1].

This type of magnetic ordering is stable in the tem-
perature range 4.2 K-Ty and magnetic fields up to
He,.

The magnetization curves have a two-step character.
Below H¢, the collinear antiferromagnetic structure
AFI is observed. In the intermediate region
(Hcy < H< Hc,) the ferromagneticorder witha + + + —
sequence [4] or a modulated one [6, 7] is observed.
For H> H, the ferromagnetic ordering is stable.

The values of the critical fields H., and H, at T=4.2
K are proportional to the Néel temperatures (see Fig.
4).

The magnetic properties of RCo,X, compounds result
from interplay of the charge (crystal electric field) and
the spin (exchange) interactions [1]. The magnetic
interaction between the f moment is weak, of RKKKY
type. The character of the magnetic ordering can be
changed drastically under the action of external fields.

The neutron diffraction experiment is necessary to
determine the magnetic structure in the intermediate
region.
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