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Abstract: Nanoengineered magnetic materials are widely employed in fundamental studies and applied 

research. While the mainstream reports deal with chemically synthesized superparamagnetic particles on 

the order of tens of nanometers or their conjugates, an alternative approach based on the top-down physical 

methods commonly used in microelectronics is also of interest. Microfabricated particles can be designed 

to possess higher values of the magnetization of saturation while maintaining almost no net magnetization 

in the absence of a magnetic field due to the formation of non-uniform magnetization or antiferromagnetic 

ground states. Compared to wet chemistry synthesis, lithographic methods allow for precise, controlled 

fabrication of particles with virtually any size, shape, and composition. Physical vapor deposition, 

compatible with most types of photoresists, offers a wide choice of materials available. In this talk, we 

will discuss the fundamental mechanisms governing their magnetic properties and touch on some 

examples of employing such particles for MRI contrast enhancement, targeted drug delivery, 

hyperthermia, magneto-mechanical actuation, and ultrasensitive detection. 
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