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Recently, magnetic domain patterns engineered in thin-film systems have been widely

used in data storage, spintronics, and magnetic imaging. Characterizing the micron-

scale magnetic stray fields emerging from these patterns remains a topical but chal-

lenging task[1]. We present a non-mechanical, optically trackable method to visualize

effective magnetic field directions using anisotropically shaped magnetic particles.

These particles are fabricated via 2-photon polymerization lithography and magnetic

exchange-biased layer deposition to impinge remnant magnetization and achieve cus-

tom shapes and anisotropies. When positioned in the field landscape of a periodically

patterned substrate [2] within a quiescent liquid, the particles spontaneously orient

and reorient in response to local micron-scale stray fields. This enables efficient char-

acterization of complex micro magnetic structures. We further explore probing local

field variations with superimposed external fields, facilitating diagnostic and biomed-

ical microfluidic applications [3].
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