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Flgure S1 The complex conductance against high frequency. The black line is the real part of conductance K
K , the vaIue of KK increases at 1/t<w. The red line is the imaginary part of the complex conductance KK the

value K Ki is~0atl/t<ko
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Figure S2 solution impedance at different tip-sample distances. The impedance rapidly increases at D at

<100nm using equation 1.
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Figure S3 shows how the conductance decays as the distance increases: the conductance rapidly decreases

at D at <100nm using equation 9



Supplementary Note 1. tip capacitance and radius

The measured current is proportional with area therefore:

Ie 1,

AG AL
Where I and Ag are the current of global CV and the whole area of the sample, I/, and A, are

the current of local CV and the area of the tip.
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Where is d=0.1 nm, A=666 hm?
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Supplementary Note 2. Conductance change due to the increase of charge concentration
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