Auto-correlation. An initial analysis of the distribution of the slow-on and slow-off
states’ survival times showed an exponential decay with time, indicating a stochastic
process’ . However, the lifetimes of the fast-on and fast-off states were examined using
the higher time-resolution technique (higher even than the sampling rate) of auto-
correlation? of the time-resolved current measurements I (t),

g2(8) = (1)1 (t+ ) /(1(1))°.

Knowing that the distribution of survival times for both states is exponential, the auto-
correlation was modelled by,

g?(6) =1+ Cexp [—(1/ Ton + 1/ 7o )5]

with ton and o the lifetimes of the on- and off-states.?

With well defined on- and off-states the contrast
C=(lon - Ioﬁ)z/[rOnrOff (lon/ Zon * ot / Tor )] with lon and log the tunnelling current

values determined from the Gaussian fits to the current distributions. Within experimental
error, both the auto-correlation and the distribution of survival time analysis gave the

same lifetime values for the on-state and off-states for the slow-switch.

When only one state was well defined the other state’'s tunnelling current value, for
example, lon was substituted by (7o |or + | sverage Zon Zor )/ 7o, Where laverage i the average

tunnelling current over the whole time-trace. From the resulting lifetime values the

unknown tunnelling current was cal cul ated.
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