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Study of Rare-Metal-Free Ferromagnetic Material L1,-FeNi
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Magnetic multilayer has been the source of wide spread applications such as magnetic random
access memory and rare-metal-free permanent magnet. The surface and interface structure
play a key role in the emergence of curious physical property. Pulse laser deposition (PLD)
is a powerful technique to fabricate thinfilms and multilayers. It has ultrahigh instantaneous
deposition rate by using laser ablation of target materials, and it show almost ideal layer-by-
layer morphology with high nucleation density. Morphology of deposited surface is smoother
than traditional molecular beam epitaxy. PLD provides great opportunities to design artificial
multilayer structure that show promising physical properties.

Here, we report the construction of pulse laser deposition system for the fabrication of
magnetic multilayer systems. We utilized Nd:YAG laser by LOTIS TII with the wave length
0f266 nm. Deposition can be carried out in ultra high vacuum chamber. 6 target materials can
be installed in the chamber and exchanged without breaking vacuum.

We evaluated deposition rate of various targets (Fe, Co, Cu, Ni) on Cu(001) surface. Clear
RHEED pattern and oscillation was confirmed, and deposition rate was evaluated from the
period of RHEED oscillation. Deposition rate was instable, even if pumping energy was fixed.
Then, we evaluated the deposition rate as a function of laser power just before ablation. We
could obtain standard curve of deposition rate of Fe, Co, Curespect to laser power. This standard
curve is helpful to suppresses laser power dependence and stabilize deposition rate with the
accuracy of 8%. We analyzed its magnetic properties by SQUID and photoemission electron

microscopy (PEEM). Maze-like magnetic domain structure was finally obtained.
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