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Structures and magnetic properties of perovskites containing rare earths

Hinatsu, Yukio

4,000,000

Sr2LnRe06 (Ln =Y, Tb-Lu)
Ln =Y, Tb, Yb, Lu 2.6-20 K Re5+
Sr2YRe06 Sr2LuRe06
Re5+ Sr2DyRe06 93K

Re5+ 5K Dy3+

The perovskite-type compounds containing both rare earth and rhenium

Sr2LnRe06 (Ln =Y, Th-Lu) have been prepared. Powder X-ray diffraction measurements and Rietveld
analysis show that Ln3+ and Re5+ ions are structurally ordered at the B site of the perovskite
SrB03. Magnetic anomalies are found in their magnetic susceptibility and specific heat measurements
at 2.6-20 K for Ln =Y, Tb, Yb, Lu compounds. They are due to magnetic interactions between Re5+
ions. The results of the magnetic hysteresis and remnant magnetization measurements for Sr2YRe0O6 and
Sr2LuRe06 indicate that the antiferromagnetic interactions between Re5+ ions below transition
temperatures have a weak ferromagnetic component. For the case of Sr2DyRe06, magnetic ordering of
the Re5+ moments occurs at 93K, and with decreasing temperature, the moments of Dy3+
ferromagnetically order at 5 K from the measurements of magnetic susceptibility and specific heat.
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Fig. 1 Crystal structure of Sr,LnReOg.
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Fig. 2 Bond lengths Ln-O and Re-O and bond
angle Ln-O-Re for Sr,LnReOg.
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Fig. 3 Temperature dependence of Sr, YReOg.
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Table 1 Effective magnetic moments and
Neel temperature for Sr,.LnReOg
'ueff/’uB Q/K TN/K
Sr,YReOg 2.27 -292 6.0
Sr,TbReOg 10.11 -17 2.6
Sr,DyReOg 10.13 10 5,93
Sr,HoReOg 10.63 -11.0 para
Sr,ErReQgq 9.39 -11.1 para
Sr,TmReOgq 7.85 -33.6 para
Sr,YbReOg 4.99 -131 20
Sr,LuReOgq 2.68 -649 12
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Fig. 4 Magnetic hysteresis curves for Sr,YReOg.
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Fig. 5 Temperature dependence of magnetic

susceptibility for Sr,DyReOg.
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Fig. 6 Temperature dependence of the specific
heat for Sr,DyReOg.
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Fig. 7 Field dependence of the magnetization
for Sr,DyReOg at 5, 10, and 100 K.
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