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S2 

As we can see from the SEM image in Figure 7a, the epoxy glue on the end of 

the tuning fork has slightly expanded from the tuning fork to the tip. In this 

section, we simulated the influence caused by the additional glue volume. A 

cone of glue around the tip is added to the original glue cuboid (Figure S1). The 

resonance frequency shifts to 29934 Hz, which is slightly increased. This 

resonance frequency corresponds to the anti-phase mode, which is strongly 

influenced by the eigenfrequency of the free-standing tip. For a shorter tip, the 

resonance frequency is higher. A value of Ax/Az = 3.86 is obtained from the 

simulation. This indicates that the glue expansion from the tuning fork to the tip 

could be the possible reason for the decrease of Ax/Az. 

 

 
Figure S1: Schematic diagram of the simulation model with an added cone of 

glue around the tip. 
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