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Fig. 1. X-ray diffraction pattern for Cuyg¢sGeggsFeg 103 at room
temperature.
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Fig. 2. Unit cell of CuGeO;. The atomic positions are Cu in
2(d) at 1/2,0, 0 ; Ge in 2(¢) at x, 1/4, 1/2 (x = 0.0743) ; O(1) in
2(f) at x, 1/4, 0 (x=0.8700), and O(2) in 4() at x, y, 1/2
(x =0.2813, y = 0838).
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Fig. 3. (a) Magnetic susceptibility and (b) inverse susceptibility
of CU0.95GCOA95F€0_103 under 1T.



~ 18—

Velocity(mm/s)

+-=+A1718H38] 2] Volume 10, Number 1, February 2000

. 1 'l

-5 0 5
Velocity(mm/s)

Fig. 4. Mossbauer spectra of CuggsGepgsFeo 1O at (a) low temperature, and (b) high temperature.
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fl?)p' MHF, 1S, QS MHF, 1S, QS IS, Qs;
(kOe) (mm/s) (mm/s) (kOe) (mm/s) (mm/s) (mm/s) (mmy/s)

800 - - - - - ~-0.065 0.741
700 177.95 0.051 —0.375 50.72 0.210 -0.125 0.056 0.743
500 421.46 0.040 -0.060 390.67 0.236 -0.162 0.115 0.726
300 475.33 0.141 -0.058 411.60 0.256 -0.093 0.231 0.737
100 503.91 0.268 -0.056 414.65 0.281 —0.039 0.232 0.742
50 507.43 0.326 —0.042 415.00 0.285 —0.037 0.234 0.731
17 51145 0.209 —0.046 415.26 0.285 ~-0.037 0.249 0.802
10 512.26 0.212 —0.065 448.48 0.336 -0.101 0.331 1.125
7 516.44 0.252 —0.066 452.38 0.336 0.063 0.326 1.019
42 517.90 0.254 0.076 453.96 0.299 0.021 0.348 1.141
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Fig. 5. Mossbauer spectra of (a) Cu,,FeGeOs(x =0.1), (b)
CuyFe,GeOsy(x =0.4), and (c) CuGe,Fe,O; (x=04) at
rooin temperature.
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Table II. Bond lengths between atoms in units of A and
bond angles between Cu, Ge and O in units of degrees of
Cugg5GeggsFeg,10s.

room temp. below Ty,
Cu-0(2,3) 1.937 Cu(1,2)-0(2) 1.934
Cu(2)-0(3) 1.926
Cu(3)-0(3) 1.940
Ge-0(2,3) 1.723 Ge-02) 1.724
Ge-0(3) 1.724
Cu-Ge 3.287 Cu(1)-Ge 3.283
Cu(2)-Ge 3.283
Cu-Cu 2.932 Cu(1)-Cu(2) 2913
Cu(2)-Cu(3) 2.932
Cu(1)-0(2)-Cu(2), 91 9793
Cu-0(2,3)-Cu  98.36 Cu(2)-0(3)-Cu(3), ¢2 98.66
Cu-0(2,3)-Ge 12771  Cu(1)-0(2)-Ge, 61 128.72
Cu(2)-0(3)-Ge, 62 128.11

719 A7)7ke] SR F o] vebstet.
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Fig. 6. Dimerized structure in the spin-Peierls state of
CuggsGegosFeg 03, Amrows and sign show the direction of
displacements.
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Fig. 7. Area ratio in logarithmic scale of octhedral a- and
tetrahedral b site versus temperature.
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Magnetic properties and crystallographic properties of CuggsGeggsFeq10; were studied by using x-ray diffraction,
superconducting quantum interference device (SQUID) and Mossbauer spectroscopy. Our sample has orthorhombic
structure and the lattice constants are a=4.795 A, b=8472 A, ¢=2.932 A. The spin-Peierls (SP) transition temperatures
of our sample is 13 K. The Mdssbauer spectra consisted with two Zeeman sextets and one doublet due to Fe** ions. The
Zeeman sextets come from tetrahedral Fe** ions and the doublets come from octahedral Fe** ions. The jump up of magnetic
hyperfine field of 2nd Zeeman sextet and the increasing of the values of quadrupole splitting and isomer shift of doublet
below SP transition temperature could be interpreted related with the atomic displacements. The N el temperature is 715 K,
the Debye temperature are 540 K for octahedral site and 380 K for tetrahedral site, respectively.



