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Summary y 

Thiss thesis is a report of profound experimental investigations of the magnetic 
propertiess of three single-crystalline samples of rare-earth (R) - transition-
metall  (T) intermetallic compounds. These three compounds were chosen 
becausee of their peculiar magnetic properties. They all crystallize in the 
tetragonall  ThMni2-type of crystal structure, and are all ferrimagnetic. 

Importantt ingredients of the magnetism in R-T compounds are the mag-
netocrystallinee anisotropy and the exchange interactions between the differ-
entt magnetic moments. This is briefly discussed in Chapter 1, and in Chapter 
22 a theoretical description of the two-sublattice model that we use to describe 
thee magnetic properties of R-T compounds is given. 

Forr our investigations, we have used several experimental techniques, 
whichh are described in Chapter 3. We briefly discuss sample preparation 
andd characterization, and neutron diffraction. A more elaborate description 
iss given for the employed magnetometers. Besides conventional magnetome-
terss that measure magnetization parallel to the applied magnetic field, we 
havee also used (and built) magnetometers that measure magnetization per-
pendicularr to the applied field. 

Att first sight, the magnetic properties of the compound HoCoioTi2, de-
scribedd in Chapter 4, seem very simple. Below the Curie temperature (T c= 
7500 K) the magnetic moments of the Ho- and Co-sublattices order ferrimag-
netically,, parallel to the [001] crystallographic direction. There is a large 
differencee in the temperature dependence of the ordered moments of the Ho-
andd Co-sublattices. The Co-sublattice moment is nearly temperature inde-
pendentt below 350 K, while the Ho-sublattice moment grows strongly below 
thiss temperature. This results in a decreasing total ordered moment below 
3500 K, and near compensation at 4.2 K. The total ordered moment stays 
parallell  to [001] in the whole ordered temperature range. 

Thee most striking feature of the magnetization isotherms at 4.2 K is a 
largee jump in magnetization when the field is applied parallel to the easy 
[001]]  direction of the HoCoioTi2 single crystal. This jump can be described 
inn terms of anisotropy and intersublattice-exchange energies. However, there 
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existt a large number of sets of anisotropy and exchange-energy parameters 
thatt describe this magnetization process equally well. To address this prob-
lem,, we made use of the finding that the jump in magnetization also oc-
curss when the field is applied parallel to non-principal crystallographic direc-
tions.. A good set of parameters for the magnetocrystalline anisotropy and 
thee intersublattice-exchange-coupling strength has been obtained by analyz-
ingg these low-temperature magnetization isotherms, measured with the field 
parallell  to non-principal directions. The reliability of the thus obtained set of 
parameterss was evaluated. They were found to describe the low-temperature 
resultss very well, and the high-temperature results reasonably well. 

InIn Chapter 5, the magnetic properties of a single crystal of the compound 
DyCoioV22 are discussed. In DyCoioV2 ferrimagnetic order occurs below TQ 
== 470 K, with the ordered moment parallel to the [001] direction. Due to 
thee different temperature dependence of the Dy- and the Co-sublattice mag-
netization,, magnetic compensation is observed near 115 K. Furthermore, a 
spin-reorientationn is observed near 42 K, below which temperature the or-
deredd magnetic moment anomalously increases, while it rotates away from 
thee [001] direction. Besides these anomalies, a large coercivity that is strongly 
temperaturee dependent is observed at low temperatures. The results indicate 
thatt the coercivity is related to the occurrence of narrow Bloch walls. As 
thee temperature approaches the compensation point, the coercivity diverges. 
Analysiss of the magnetization around the spin-reorientation temperature in-
dicatess that the spin-reorientation and the anomalous increase of the ordered 
momentt can be accounted for by higher-order crystal-field terms for the Dy 
moment. . 

Inn Chapter 6, we discuss the three-dimensional magnetization process 
thatt occurs in the compound HoFenTi. Previous results have indicated that 
higher-orderr anisotropy parameters are necessary to describe the magnetiza-
tionn at low temperatures. An anomalous increase in magnetization parallel 
too the field direction occurs when the field is applied perpendicular to the 
easyy [001] magnetization direction. This increase occurs both when the field 
iss applied parallel to the [110] direction and when it is applied parallel to 
thee [100] direction, and the field at which it occurs is highest when it is ap-
pliedd parallel to the [100] direction. To investigate this in-plane anisotropy 
inn more detail, we have employed three-dimensional magnetometry. We have 
foundd that when the field is applied parallel to the (110) plane the magnetic 
momentt rotates within the (110) plane. On the other hand, when the field is 
appliedd parallel to the (100) plane, the magnetic moment rotates out of this 
plane,, and towards the (110) plane. This result represents, to our knowledge, 
thee first direct observation of a three-dimensional magnetization process. 


