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Detector :

C Kelvin probe force microscopy (KPFM) osaasure theelectrostatic surface potential of a sample at th@nometrescale.

C We apply duafrequency mode to minimise the tipample distance at which the Kelvin probe signal is acquired and use the

Laser

fundamental resonance of the cantilever to determine surface potential and its first overtone to detect the topography.

C We use KPFM to image charges on biological samples in air and at molecular resolution. Mechanical
C Highresolution KPFM measurements can reveal the electrostatic potential of buffer salts shielding negatively charged DN — VWUV
molecules assembled on the substrate. pectred |
C When avidin i®lectrosprayedat high (positive) potential, we measured a corresponding increase in the surface charge den a?:lz'(i;%;%k&
of the protein in the KPFM signal. :
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C We anticipate thawisualisinghe electrostatic surface potentials of biomolecules will be important towards the understandir

Surface charge profile

of biomolecular physics on surfacespecially irbiosensingandbionanoelectronics I L
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Forces in KPFM Tip-Sample Separation in KPFM

Top Topography (a) and KPFM scawmsr multiple
DNAduplexes atlecreasing tipsample separations.
Bottom: Dual Frequency (DFM3Lift Mode (LM)
KPFM for extended single DNA molecules on silicon.

Up = Upc cos(wt) + Upc (a) Capacitiveforce as a function dDC bias

19C voltage, for different tipsample distances
F.=-—U?
20h (b) Theoretical model for the capacitive force
C between substrate and tip.
¢ = T Usc(Upc — Os) cos(wt) (a) Topography and (b) KPFM of
single DNAvlasmids deposited
on mica.
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A Drop-deposited single avidin = +10 mV A Electrospraye@vidin molecules are highly charged




