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We study the effects of vertical vibrations on sessile drops deposited on hydrophobic 

substrates. Depending on the forcing amplitude and frequency, the drop presents different modes 

of oscillation. At low amplitudes the contact line is pinned by the contact angle hysteresis and 

drop surface modes are present. At higher amplitudes a transition occurs: the contact line start to 

move, the vibrations overcoming hysteresis effects around characteristic frequencies which 

depend on drop size. A drop can then be displaced easily on the substrate; the contact line 

dynamics has a stick-slip behavior such as a solid friction oscillator.  At even higher amplitude, 

around frequencies for which the drop present large radius oscillations, non-axisymmetric 

contour modes show up with m=2, 3, 4... lobes. We study the phase diagram and the growth 

dynamics of these subharmonic modes that are parametrically excited and compare our results 

with an oscillator model. We discuss the applications of these results in terms of contact angle 

measurements, contact line dynamics and drop manipulations. 

 

 

 

 

Figure: Top view of a water drop  

vibrated at  f =10Hz on a  

hydrophobic substrate. 
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