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Abstract Nanocrystalline materials of Ni and Ni-Cu alloy have been synthesized by the pulsed wire evap-

oration (PWE) method and these abnormal magnetic properties in the magnetic ordered state have been char-
acterized using both VSM and SQUID in the range of high and low magnetic fields. Ni and Ni-Cu particles with
an average size of 20 to 80 nm were found to influence magnetic hysterisis behavior and the results of powder neu-

tron diffraction patterns and saturation magnetization curves are shown to indicate the absence of the NiO phase.
The shifted hysterisis loop and irreversibility of the magnetization curve in the high field region were observed in
the magnetic-ordered state of both Ni and Ni-Cu. The virgin magnetization curve for Ni slightly spillover on the
limited hysterisis loop (£ 20 kOe). This irreversibility in the high field of 50 kOe can be explained by non-col-
linear behavior and the existence of the metastable states of the magnetization at the surface layer (or core) of the

particle in the applied magnetic field. Immiscible alloy of Cu-Ni was also found to show irreversibility having two

different magnetic phases.
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Fig. 1. Schematic illustration for plused wire evaporation
system.
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Fig. 2. X-ray diffraction pattern (a) and Nuetron powder diffraction pattern for Ni (b).
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Fig. 3. High resolution transmission microscopy(HRTEM) imagies for Ni powder.
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Fig. 4. Hysterisis loop within applied field of 50 kOe for Ni powders at 5 K (a) and hysterisis loop within applied field of

12 kQe for Ni (b).
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Fig. 5. X-ray diffraction pattern for CuNi powders (a) and TEM images for CuNi powder (b).
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Fig. 6. Hysterisis loop for Cu-Ni powders at room temperature (a) and normalized magnetization curve for Cu-Ni powders
(b) at applied field range from 0 to 50 kOe, measured by using a SQUID magnetometer at 5K and 200 K.
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