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Resonance Force Microscopy
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Abstract:
We employ e-beam evaporation of gold to prepare 
a surface noise-reducing coating for applications in 
magnetic resonance force microscopy. By transferring 

samples of interest, we ensure we have a sample with 

damage from direct exposure to e-beam evaporation.

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 microcantilever 
in proximity to a spin-polarized sample. The sample’s 
polarization is modulated and the resulting changes to 
the cantilever’s vibrational amplitude and frequency 
are recorded as the signal. A challenge in MRFM is 

It has been shown that applying a conductive layer over 
a polymer sample can reduce this surface noise. [1] 
Previous work has employed e-beam evaporated gold 

directly e-beam evaporated onto them had a reduced 
electron spin resonance (ESR) signal due to a suspected 

and then transferred onto the sample obviated this issue, 

and predicted signal. As we adjust our experimental 

continue to use this gold laminate coating to reduce 
sample surface noise.
Figure 1 shows a representative gold-laminate sample 
prepared for MRFM. The vertical column in the center 

made waveguide for delivering radiofrequency and 

with Kapton tape during e-beam evaporation. Masking 

enough to stay over the centerline without covering the 
tapered regions of the waveguide, which would make 
the waveguide very lossy. To transfer the gold to the 
polymer-coated waveguide, the strip is aligned to the 

substrate is allowed to dissolve, leaving the gold 
laminated to the polymer-coated waveguide.

polymer marks an improvement over a previously used 
version of this procedure, whereby strips were cut with 

had a tendency to laminate imperfectly or in an incorrect 
location on the waveguide. This new transfer procedure 
affords the user more control over gold positioning, and 
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Conclusions and Future Steps:

as a surface coating in our experiments continues to 
improve. Previous work developed a transfer procedure 
that avoided sample damage, and our latest procedure 
affords greater control over positioning the gold coating 
during the transfer. In the future, we may employ 

precision we need for the time being. 

References:

[2] Garner, S.R.; Kuehn, S.; Dawlaty, J.M.; Jenkins, N.E.;

[3] Moore, E.W.; Lee, S-G.; Hickman, S.A.; Wright, S.J.; Harrell,
L.E.; Borbat, P.P.; Freed, J.H.; Marohn, J.A. Proc. Natl. Acad.

[4] Hickman, S.A.; Moore, E.W.; Lee, S-G. Longenecker, J.G.;


