Supplementary Information for Probing the
gate-voltage dependent surface potential of
individual InAs nanowires using random telegraph

signals

J. Salfi,*"1 N. Paradiso,* S. Roddaro,* S. Heun,* S.V. Nair,™3 1.G. Savelyev,™$ M.

BIumin,J“§ F. Bel’[ram,i and H.E. Ruda™®

Centre for Nanotechnology, University of Toronto, 170 College Street, Toronto, Ontario M5S 3F4,

Canada, and NEST, Istituto Nanoscienze-CNR and Scuola Normale Superiore, Piazza S.Silvestro

12, I-56127 Pisa, Italy

E-mail: joseph.salfi@utoronto.ca

Capture Activation Energy and Cross Section

The measured electron capture rate ()~ is fit to the expression (157) "' = nCpoexp (—BEg), where
Ep is the capture activation energy, n is the electron density, and C,, is the capture coefficient. '™
The latter is often written as a product of a capture cross section O and average carrier velocity

v, 1.e. C,0 = vO.. The average carrier velocity exceeds the thermal velocity in the regime of
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electron density n of experiments, and the threshold voltage and therefore carrier concentration
no< C(Vgs — Vr) is essentially independent of temperature. Consistent with these two observations,
the prefactor nC,y must be taken as temperature independent. The more commonly employed
expression nC, o T2 for non-degenerate semiconductors due to v o< T2 and n o< T3/2 exp((Er —
Ec)/(kT)) is not appropriate in this case.
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Figure 1: Capture rate data ((tz) nvg)~! and least squares fit to 6w.exp (—BEp)

Figure 1 below shows capture rate data and a least squares fit of ({tz) nvr) ! to owexp (—BEp),

giving 6. = (2.2+1.1) x 1077cm? and Ep = 114 +2 meV for this particular defect.
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