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Direct measurements of colloidal forces
problem: typical forces in the nN to fN range

Atomic force microscope (AFM)

Scanning optical tweezer and videomicroscopy

Total internal reflection microscopy (TIRM)
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Single particle evanescent light scattering
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Details on evanescent scattering: Helden et al. Applied Optics, in Press, (October 2006)



The TIRM-Method
TIRM: Total Internal Reflection Microscopy

Scattering intensity reflects
Brownian motion perpendicular to 
the substrate

Boltzmann-Equation: 
P(z) = A exp [-Φ(z)/kBT]

Probability Potential
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Here: electrostatic repulsion
+ gravity



Experimental set-up



Tuning interaction potentials by light forces-
Force resolution of TIRM
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