Journal of the Korean Physical Society, Vol. 53, No. 5, November 2008, pp. 2462~2466

Effects of the Tb-lon Concentration in Multiferroic
Tb,Y: .Mn; 9" Fe 0105 (z = 0.0, 1.0) Materials

Dong Hyun KiMm and Chul Sung Kim*
Department of Physics, Kookmin University, Seoul 136-702

(Received 12 December 2007, in final form 17 March 2008)

Multiferroic Tb,Y;_.Mn; q5° Feg.q1 05 (x = 0.0, 1.0) was synthesized by using a sol-gel method.
The lattice constants of Th,Y1_.Mnj.o9° Fep 0105 with Th substitution of x = 0.0 and £ = 1.0
were determined to be ag = 7.275 zss, by = R.487 431, co = 5.674 A and ap = 7.334 A, by = 8.523
J'i., co = 5.679 A, respectively. The magnetic moment of YMn, goFe.01 05 decreased sharply with
temperature down to a temperature of 25 K due to the canted magnetic moment. However, a
large increase in the magnetic moment was observed in ThMn; g9Feg 0105, The Mdassbauer spectra
of ThaYioaMoyes® oo Ox (x = 0.0, 1.0) exhibited two-sextet patterns at 4.2 K. There was a
noticeable difference in magnetic hyperfine fields at the tetrahedral site (¥ H;f}, T"’Hfﬂ. We also
observed similar behaviours in the electric quadrupole splitting values at pyramidal site (AY ES,
ﬂ;T“’Egj]. Furthermore, the electric quadrupole splitting of Tb.Y1—-Mnj.95% Feg.01 05 k=00
1.0) showed discontinuous jump below 30 K. These suggest that the multiferroic properties of
ThaY1-.Mnj g0°" Feg.0105 are greatly affected by the magnetic ordering.
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