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Versatile structures of perovskite-type compounds containing rare-earth and their ma
gnetic properties

HINATSU, Yukio
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The perovskite-type compounds containing both rare earth and osmium Ba2LnOs06 (Ln

= Pr, Nd, Sm-Lu) have been prepared. Powder X-ray diffraction measurements and Rietveld analysis show that
Ln3+ and 0s5+ ions are structurally ordered at the M site of the perovskite BaMO3. Magnetic susceptibilit
y and specific heat measurements show that an antiferromagnetic ordering of 0s5+ ions has been observed fo
r Ba2Ln0s06 (Ln = Pr, Nd, Sm, Eu, Lu) at 52-94 K. For Ba2ThO0s06 and Ba2YbOs06, magnetic transitions due to
the antiferromagnetic transition of the Tb3+ and Yb3+ are observed at 2.6 and 2.4 K, respectively. Neutro
n diffraction measurements for Ba2NdOsO6 show that the magnetic structure is of type | and the magnetic mo
ments of Nd3+ and Os5+ ions are in the same direction in the ab-plane. Eu Mossbauer spectrum measurements
show that the magnetic hyperfine field is 20 T.
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Fig. 1 Crystal structure of Ba,LnOsOg.
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Fig. 2 Temperature dependence of the
magnetic susceptibility for Ba,LuOsOg.
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Table 1 Effective magnetic moments and
Neel temperature for Ba,L.nOsOg4

Ln Lieft | B 0/ K T/ K
Pr 3.89 —-159.5 71
Nd 3.80 -17.9 70
Sm - - 65
Eu 1.10® -71.4®) 67
Gd 8.13 -11.4 67
Thb 9.76 -21.1 2.6
Dy 10.66 -21.4 para
Ho 10.1 -7.8 24
Er 9.15 -8.9 para
Tm 7.37 -25.5 para
Yb 4.86 -106.1 2.4
Lu 1.31 —-123.9 66
Fig.3(a) 1.8K
300K Ba,EuOsOg¢
a
200
< » Ba,Eu0sO,
) Ba,EuTaO,
£
o 100
0 1 1
0 100 200 300
Temperature (K)
0.4 10
b -
_x’rrl/kla/ 48
—~ ir‘ —>
G 0
E 1°=
= g
\? 44 5
OE
42
I t tece, . 0
100 150 200

Temperature (K)
Fig. 3 (a) Temperature dependence of the specific heat
and (b) magnetic specific heat divided by temperature
and magnetic entropy change for Ba,L.nOsOg.
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Fig. 4 (a) The "”'Eu Mossbauer spectra of Ba,EuOsOs
measured at 80 K. Green lines are the 12

Lorentzians.
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Fig. 4 (b) The '*'Eu Mossbauer spectra of Ba,EuOsOs
measured at 20 K.
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