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by Pulsed Wire Evaporation (PWE) Method
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Abstract Nanoparticles of Fe;04 with a mean particle size of 4 - 30 nm have been prepared by a pulsed wire
evaporation method, and its structural and magnetic properties were studied by SQUID magnetometer and
Missbauer spectroscopy. From the main peak intensity of XRD and absorption rate of Mdssbauer spectrum, the
amounts of Y- Fe,04 and 0-Fe, O in as-preparcd sample are about 70% and 30%, respectively. The coercivity (53
Oe) and the saturation magnetization (14 emu/g) are about 20% ol those of the bulk y-Fe,05. The low value of
coercivity and saturation magnetization indicate that the y-Fe,O3 phase nearly shows the spin glass-like behavior.

Analysis of the set of Mossbauer spectrum indicates a distribution of magnetic hyperfine fields due 1o the particle

size distribution yielding 20 nm of average particle size. The magnetic hyperfine parameters are consistent with
values reported of bulk y-Fe,O5 and o-Fe,03. A quadrupole line on the center of spectrum represents of
superparamagnetic phase of Y-Fe,O with a mean particle size of 7 nm or below.
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Fig. 1. The schematic illustration for equipment of pulsed
wire evaporation(PWE).
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Fig. 2. X-ray diffraction for Fe,03 powders obtained by
PWE method.
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Fig. 3. Scanning electron microscopy(SEM) images for

Fe;O4; powder (a) 10,000 and (b) X20,000.
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Fig. 4. (a) Hysterisis loop for Fe;(3 powders at room tem-
perature, (b) Initial magnetization curve for Fe,O5 powders,
measured by using a SQUID magnetometer at 5 K.
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Fig. 5. Massbauer specirum for mixed Fe,(); powders at
room temperature.
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Table 1. Missbauer parameters for Y-Fe;O3 and -
Fe,0s. Hyyp (kOe) is magnetic hyperfine field, AEq (mm/s)
is electric quadropole split, and $(mmy/s) is isomer shifts.
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