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Interpretation of data obtained by ESFM or KPM is not an easy task. One of the main problems in this context is a precise knowledge not only of the state of

the sample, but also of the precise behaviour of the tip. The latter is specially difficult, since, in contrast to the sample, the tip cannot be "seen" directly, that

s, the tip cannot be imaged in order to study and infer its fundamental properties. In order to fully characterize with high precision the tip-sample system, in
the present work we propose advanced spectroscopy methods based on multidimensional acquisition of "interaction images". As will be shown, careful

processing of the force and, more importantly, the frequency shifts measured while tip sample voltage and tip-sample distance allow a precise and consistent =

evaluation of the tip behaviour. '

A variety of models have been proposed to describe electrostatic tip-sample interaction. Using appropriate models is a fundamental requisite for quantitative
iInterpretation of data acquired by ESFM or KPM. Models and the experimental data obtained with the method described here are compared and give good
agreement. In ESFM bias voltages of the order of 1 or 2 volts are usually applied over distances of just a few nm.. Such voltages are small, but imply huge

"uglectrlc fleld that may cause dielectric rupture in air and even destroy tip and sample, in particular if tip-sample contact occurs. Therefore, an important goaJ‘
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CONCLUSIONS

Our advanced spectroscopy method allows to precisely characterise Van der Waals and Electrostatic tip-sample interaction as well as
contact potentials in a SFM-setup. For the case of metal-metal electrostatic interaction a very good agreement between data and

theoretic models is obtained. For the case of semiconductors (Si) we can accurately measure Van der Waals and electrostatic _

interaction. A very high level of control and precise information about tip sample interaction is obtained in a wide range before surface :
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