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Abstract:

We employed e-beam lithography to prepare custom 
single-crystal silicon attonewton-sensitive micro-
cantilevers for use in magnetic resonance force 

beam system to modify the bare cantilevers in a 
post-fabrication procedure, we can prepare magnet-
tipped cantilevers with a variety of magnet shapes, 

Summary of Research:

Magnetic resonance force microscopy (MRFM) 
is a scanning-probe technique used to resolve the 
locations of nuclear and electronic spins using 
principles of magnetic resonance. To accomplish 
this, we bring an attonewton-sensitive magnet-tipped 

the resulting changes to the cantilever’s vibrational 
amplitude and frequency are recorded as the signal. 

signal. This missing signal used to be greater, a 

experiment. This is the focus of our investigation 

oscillation period of our cantilever would not 

the cantilever’s mechanical resonance frequency. 

be used to mill particles to shapes of interest (i.e., 
cylinders), and to attach various magnetic materials. 

are electrically insulating, like yttrium iron garnet 

allow us to address the theory that thermal current 

magnet tip’s conductivity. 

Conclusions and Future Steps:

We have shown that the e-beam lithographically 
prepared silicon microcantilevers are suitable for 

Future work may investigate the possibility of 
batch-fabricating magnet tips out of magnetic 
materials, such as YIG, so that the procedure can be 
applied to a more uniform starting point, rather than 
needing to mill a new shape from a microparticle 
every time.
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