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The coercivity of permanent magnets is directly related to the nucleation of reversed magnetic domains and 
pinning of the domain walls. In order to understand the relationship between the coercivity and the generation 
and evolution of magnetic domains, magnetic domain observations throughout the entire demagnetisation 
process are essential. In Nd-Fe-B sintered magnets, it has been shown that fractured surfaces largely maintain 
bulk coercivities, whilst polished surfaces do not [1], indicating that the fractured surface is representative of 
the bulk magnetic state. Although many magnetic imaging studies of polished surfaces have been reported, the 
demagnetisation of the fractured surface remains largely unexplored. This is because the conventional 
magnetic microscopes that can observe the fractured surface can only operate under weak magnetic fields, 
whilst those that can operate under large enough magnetic fields require flat surfaces or transmittable thin films. 
To study the magnetic domains in the fractured surface, we have developed a scanning soft x-ray magnetic 
circular dichroism (XMCD) spectromicroscope with a focal depth of ±5 µm from the focal point and a spatial 
resolution of about 100 nm. This apparatus is also equipped with a superconducting magnet (with a maximum 
field of ±8 T) thereby permitting investigations of the magnetic domains in fractured surfaces throughout the 
demagnetisation process. Very recently, we have determined the local magnetic hysteresis loops in order to 
gain a deeper understanding of the demagnetisation process. This has allowed us to map the local coercivity 
and, for some grains, we have also observed an inter-granular magnetic biasing where the local hysteresis loops 
are displaced relative to one another. Together, these observations provide important insights into the inter-
granular magnetic interactions. In this presentation, I will briefly describe our XMCD microscope, and 
demonstrate its effectiveness by showing our recent results from studies on Nd-Fe-B sintered magnets. 
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