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COUPLING RATE BETWEEN THE LOCALIZED STATES AND THE
GRAPHENE CHANNEL

To estimate the coupling rate I' between the localized states and the graphene channel,

we can set up a simplified model based on the coupling between adjacent graphene layers
in graphite, as these layers have the same or similar physical distance as the buffer layer to
the graphene layer.
In graphite, the conductance in z-direction perpendicular to the layers is per layer o;;, =
0g4/(¢d) where o, is the in-plane conductivity of a graphene layer, d the distance between
two layers (or between the graphene layer and the localized states) and ¢ ~ 100 the ratio
between the conductivity within the layers and perpendicular to them [1].

We can now calculate for a current ;7 in z-direction:
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Here V' = p/e is the voltage between the localized states and the channel, proportional to
the difference in the chemical potential, A the area through which the current flows, @ is
the total charge that flows, N the number of charge carriers, d is the distance to and vyg
the density of states (DOS) of the localized states, and e the electron charge.
Using the Einstein relation with v the DOS and D the diffusion coefficient of the graphene
channel we get:
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This equation includes the ratio of the DOS of the localized states and the graphene channel
n = vps/v that was discussed in the main text of this letter.
With the coupling rate I" ~ %‘fi—‘t/ we receive :

_ %%%_ (3)
With this model we get for bilayer graphene with ¢ = 100, v = v1g, d = 0.3 nm and the
typical graphene value D ~ 0.02 m?/s

Iprg ~ 10" 571, (4)
For our system we have n ~ 50 while the other parameters stay the same and get therefore

s ~2x 107 st (5)



This value gives the order of magnitude of the coupling rate between the localized states
and the graphene channel. With this value we are in the limit of strong coupling of the

system as depicted in Fig. 2 of the main text.
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