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Fig. 1. TEM images of (a) 4.9 + 0.3 nm Pd NPs and (b) Pd/y-Fe;O3  Fig. 2. FORC diagrams of L1,-FePd/a-Fe (44/
heterostructured NPs. Structural analysis of L1,-FePd/a-Fe (44/56) 56) NCMs formed by annealing Pd/y-Fe,O3;
NCMs formed by annealing Pd/y-Fe;O3 heterostructured NPs at 723  heterostructured NPs with a Fe/Pd molar ratio
K. (c) HRTEM images, (d) all FFT spots, (e, g) distinct FFT spots, and  of 80/20 under an atmosphere of Ar + 4% H,
(f, h) inverse-FFT images corresponding to panels e, g, respectively. for 10 h at (a) 773 and (b) 823 K.
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Exchange-coupled nanocomposite magnets (NCMs) consisting of hard and soft magnetic phases have
attracted much attention as novel permanent magnets. We previously succeeded in fabrication of L1y-FePd/a-Fe
NCMs by the reductive annealing of Pd/y-Fe,O; heterostructured nanoparticles (NPs). Herein we report the
structural optimization of L1y-FePd/a-Fe NCMs by adjusting the volume fraction of hard/soft phases and the
temperature of reductive annealing to obtain large maximum energy products ((BH)max)- In the L1y-FePd/a-Fe
NCMs with the large (BH)max, the interface between the hard and soft phases was coherent and the phase sizes
were optimized, both of which effectively induced exchange coupling. This exchange coupling was directly
observed by visualizing the magnetic interaction between the hard and soft phases using a first-order reversal
curve (FORC) diagram.



