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Structural oscillation forces are a genuine phenomenon observed for simple and complex 
fluids in the vicinity of smooth wall. They arise due to the layering of particles close to a 
confining wall. The layered structure has an oscillatory density profile in normal direction to 
the wall. In case of overlap with a second interfacial region this will result in attractive or 
repulsive pressure or force acting on the confining surfaces, depending on the exact wall to 
wall separation. These structural oscillation forces can be fitted via following formula: 
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with f the force as a function of x, the separation. The amplitude A describes the strength of 
the particle interaction, the decay length 𝜉 is a measure of how fast the order decays and the 
wavelength 𝜆 is directly related to the inter-particle distance.  
 
Structural oscillation forces are long ranged compared to the common DLVO forces and can 
be used in a variety of applications e.g. oil removal or separation of bidisperse particle 
suspensions For both it is important to know the strength of the oscillatory forces at very 
small separations. An additional repulsive term is introduced to describe deviations observed 
between experimental data and the common fit function, this allows accurate fitting of 
experimental data down to very small separations and removes systematic deviations in A, 𝜆 
and 𝜉 depending on the starting point of the fit. The short ranged repulsive energy described 
by the new term is investigated at different particle concentrations, measurement speed and 
under the addition of NaOH, at different concentrations. N-Isopropylacrylamide (NIPAM) 
nanogels are employed to demonstrate, for the first time, temperature dependent on/off 
switching of structural oscillation forces between particles. 
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