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Fig. 1. X-ray diffraction patterns of (a) x=0.0, (b) x=0.01,

(e} x=0.03 and (d) x=0.1 in Cu,,Ge;_Fex0s.
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Fig. 2. Magneuc susceptibility of (a) x=0.0, (b) x=0.01, (c}
x=0.03 and (d) x=0.1 in Cu,_Ge;_Fe.0s, The temperature is
plotted in logarithimic scale.
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Fig. 3. (a) Temperature dependence of the magnetic susce-
ptibility and (b) inverse susceptibility of (1) CugesFegsGeO;
and (2} CuGey gsFeg s05.
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Table 1. Mdssbauer parameters of Cuy.,Ge, Feq, O3(x=0.1)

system.
site parameters 17K 10K 7K 4ZK
MHFI(kOe) 35247 5350 5353 35354
tetrahedrall QS1(mm/s) —0.206 —0.269 —-0.166 —0.125
ISlimmys) 0,342 03350 0290 0.283
MHF2(kOe) 5015 5253 5258 3246
tetrahedral?  (3§2(mm/s) —0.186 —-0.058 —0.080 —0.125
IS2tmm/s) 0273 0212 0209 0233
octahedral QS3(mm/s) 0.844 1607 1.594 1.614
IS3{mm/s) 0232 0.445 0477 0460
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Table 2. Bond lengths between atoms in units of A and bond
angles between Cu, Ge and O in units of degrees of Cu,,Ge,.,
Fe,, 05 at room temperature.

x=0 x=(}.1
Cu-O(1) 2,773 2.760
Ge-O(1) 1.769 1.750
Cu-0(2.3) 1.642 1.925
Ge-0(2.3) 1.723 1.721
Cu-Ge 3.290 3.277
Cu-0(2,3)-Cu 98.60 97.90
Cu-0(2,3)-Ge 127.58 127.89
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Fig. 6. Dimerized structure in the spin-Peierls state of Cu,.,
Ge 4Feq, 03(x=0.1). Arrows and sign show the direction of
displacements.
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Magnetic properties and crystallographic properties of CuyGe,.,Fe,.,O; system were smudied by using x-ray diffraction,
superconducting quantum 1nterference device (SQUID) and Massbaner spectroscopy. All the samples have ortherhombic
structure and the lattice constants some decreased as the substituted iron contents increasing. The spin-Peierls (SP) transition
terperatures of our samples are about 12.5 K and these temperatures lowered as increasing substituted iron contents. The
Mossbauer spectra consisted with two Zeeman sextets and one doublet due to Fe™ 1oms. The jump up of magnetic hyperfine
field of 2nd Zeeman sextet and the increasing of the values of quadrapole splitting and isomer shift of doublet below SP
transition temperature contd be interpreted with the variation of the superexchange interaction. the symmetry of lattice sites

and the covalency of bonds due to the atomic displacements.



