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Abstract

The discovery of colossal magnetoresistance (CMR) in hole-
doped manganese oxides with perovskite structure, R, , A, MnO, (R
is a rare-earth ion and A is a divalent alkali) has attracted much at-
tention since 1989 due to its technological applications in magnetic
recording and sensors, and the effects of the strong correlation con-
cerning metal-insulator transition, etc. In recent years, a lot of in-
teresting phenomena have been observed in these compounds. For
example , large magnetostriction, structural phase transition driven
by an external field, anomalous thermal expansion, etc. In this the-
sis we concentrated on the studies of the magnetic entropy change of
perovskite-type manganese oxides, and the electrical, magnetic
properties of La, ;_, Pr, Sry; ;MnO; and La, ¢, , Gd, Cay 3; MnQO, . Our
main work includes:

1. Magnetic entropy in perovskite-type manganese oxides

For magnetic refrigerant used at high temperature (T >20 K),
the previous studies mainly concentrated on intermetallic com-
pounds and alloys of rare-earths, the largest value of magnetic entro-
py change in the above group was found in Gd, the Curie tempera-
ture (T.) of Gd is 293 K, therefore, Gd is thought to be the most
adequate magnetic refrigerants used near room temperature. We
measured the magnetic entropy change of perovskite-type manganese

oxides, and found larger magnetic entropy change in La,. .-
Ca,MnO;(x =0.2,0.33) than that of Gd. Compared with rare-

earths and their alloys, the perovskite-type manganese oxides exhibit
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higher chemical stability, higher resistivity that favors a lower value
of eddy current loss and lower cost, and would be more suitable can-
didates for magnetic refrigerants at high temperature, especially the
potential for application near room temperature.

Magnetic entropy change of perovskites with different particle
size was studied in La, ;5Cay ,;MnO; . The smaller magnetic entropy
change at T, as well as a broader peak in magnetic entropy change
versus temperature curve in the smaller particles was observed. This
phenomenon was attributed to the comparatively gradual change in
magnetization near T, induced by the decrease in the particle sizes.
Magnetic entropy change related to the lattice effects was studied in
the samples of Lay ;5 Cay 55, Sr,MnO;. In a fixed crystal structure
with orthorhombic or rombohedral phase we found that the magnetic
entropy change decreases with increasing of the average ionic radius
of (rp).

2. Lattice effect in Pr doped La, , ,Pr,Sr, ,MnO, perovskites

We measured resistivity, magnetization, and magnetoresis-
tance in polycrystalline La, , ,Pr, Sr, ; MnQO, with fixed carrier con-
centration. With decreasing the average ionic radius of the La site
(ra), we found a decrease in T., an increase in resistivity at T,
and an increase in the magnitude of the magnetore-sistance. The
samples show a metal — isolator transition in the high-temperature
paramagnetic phase with decreasing of {r,). These results demon-
strate the close relationship between (r,) and the band structure.

The studies of electrical properties of La, ,. « Pr.Sr; ; MnO; in-
dicated that in the temperatures below T, the spin-disorder scatter-
ing process has been regarded to play an important role in the resis-

tivity. With decreasing(r,), the structural transition from rombo-
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hedral to orthorhombic phase accompanied with the sharp increase in
resistivity at T, and the increase of the activation energies has been
observed.

3. Electrical and magnetic properties of La; ¢, Gd,Ca 55-
MnO,

We investigated the variations of the electrical and magnetic
properties of La, ;. ,Gd, Cay 353 MnO; with the change of gadolinium
content. As x increased, We observed a transition from ferromag-
netic state to canted ferromagnetic state at x =0.10. The magneti-
zation and conductivity show considerable thermal hysteresis, indi-
cating a first-order canted ferromagnetic state to paramagnetic state
transition. For the sample with x =0.15, the application of a mag-
netic field B=1.5 T leads to a metamagnetic transition from canted
ferromagnetic ordering to ferromagnetic ordering up to 95 K, and
magnetoresistance (Ap/p, ) larger than 90% over a temperature

range—~ 30 K has been observed.
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