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Fig. 1. Direction of H with respect to the principal axes, x’, y, z', of
the electric field gradient tensor.
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Fig. 2. Energy-level scheme for the first-excited and the ground states
of an “’Fe nucleus.

Table I. Energies and relative intensities for >’Fe Mdssbauer spectra
under combined magnetic hyperfine and electric quadrupole
interactions.
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Fig. 3. X-ray diffraction patterns of *’Fe,Cu,_,O (x=0, 0.02)
powders for varying annealing temperature.
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Fig. 4. Lattice parameters of *’Fe,Cu; _,O (x = 0, 0.02) powders.
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Fig. 5. Mossbauer spectra of *'Fey,CuyosO powders at 295 K for
varying annealing temperature.
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Fig. 6. Mossbauer spectra of >'Fe,Cug 050 powders at 295 and 17 K.
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Table II. Relative line positions (energies) and intensities of the
eight lines for Mssbauer spectrum of >’Fe,CugosO at 17 K.

Number Energy (g1 nH) Relative intensity
1 2.5906 2.8260
2 1.4719 1.8663
3 0.8371 0.1740
4 0.2947 1.1391
5 —0.2816 1.1337
6 —0.8502 0.1686
7 —1.4588 1.8609
8 —2.6037 2.8314

Table IIL. O, ¢, 1, R, magnetic hyperfine field H,; quadrupole
splitting AE,, and isomer shift Sat 17 and 295 K for *'Fey 0Cug 50
powders (7;= 500 °C).
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Maossbauer Study on the Variation in Magnetic Properties of CuO
Induced by “Fe Addition

Jae Yun Park™
Department of Materials Science and Engineering, University of Incheon, Incheon 402-749, Korea

Kwang Joo Kim
Department of Physics, Konkuk University, Seoul 143-701, Korea

(Received 27 April 2009, Received in final form 28 May 2009, Accepted 29 May 2009)

TFe,Cu; _,O (x =0.0, 0.02) powders were prepared by sol-gel method and their crystallographic and magnetic hyperfine properties
have been studied using X-ray diffraction and Mdssbauer spectroscopy (MS). The crystal structure of the samples is found to be
monoclinic without any secondary phases and their lattice parameters increase with increasing annealing temperature (7)), which is
attributed to an increase in oxygen-vacancy content. MS measurements at room temperature indicate that Fe** ions substitute Cu?" sites
and ferromagnetic phase grow with increasing 7. Magnetic hyperfine and quadrupole interactions of *’Fey5,Cuyo50 (7= 500 °C) in
the antiferromagnetic state at 17 K have been studied, yielding the following results: H,=426.94 kOe, AEy=-3.67 mm/s, I.S. =
0.32 mm/s, 8= 65° ¢ =0° and 77 =0.6.

Keywords : CuO, Mdssbauer spectroscopy, monoclinic, hyperfine field, quadrupole splitting
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