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Modeling an isolated SET)
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Fig. 1. An isolated driven sngle-electron tunneling junction

circuit.
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Now back to the isolated SETJ circuit...
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To get a feeling for the
behavior of an isolated
SETJ, let’s first turn off
the pump voltage.

The behavior then
resembles a relaxation
oscillator.



Now back to the isolated SETJ circuit...

To get a feeling for the
behavior of an isolated SETJ,
let’s first turn off the pump isolated SET]J voltages, using fourth-order Runge-Kutta integration and impulsiv
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Fig. 1. An isolated driven single-electron tunneling junction
circuit.

Isn’t it relaxing?



Now back to the isolated SETJ circuit...

To get a feeling for the

behavior of an isolated SETJ,

let’s first turn off the pump isolated SETJ voltages, using fourth-order Runge-Kutta integration and impulsiv
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Fig. 1. An isolated driven single-electron tunneling junction

circust.

Notice that there is no transient behavior for this simple setup. Also, note that changing
theta_0 yields the same waveform, only shifted in time.



The isolated SETJ circuit...
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The isolated SETJ circuit...

time series for isolated SET) voltages, using fourth-order Runge-Kutta integration and impulsive difference eqgns
a=177,b=2, gamma = 0.333333
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The isolated SETJ circuit...

time series for isolated SET]) voltages, using fourth-order Runge-Kutta integration and impulsive difference eqns
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The isolated SETJ circuit...

So, what happens when
we turn the pump on (with
a sinusoidal waveform)?
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The isolated SETJ circuit...

So, what happens when
we turn the pump on (with
a sinusoidal waveform)?
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Fig. 1. An isolated driven single-electron tunneling junction
circuit.
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The isolated SETJ circuit...

So, what happens when

limit cycle for isolated SET)
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The isolated SETJ circuit...

time series for isolated SET]J voltages, using fourth-order Runge-Kutta integration and impulsive difference egns
a=177,b=2,gamma = 0.333333
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The isolated SETJ circuit...
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The isolated SETJ circuit...

time series for isolated SET] voltages, using fourth-order Runge-Kutta integration and impulsive difference eqns
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theta=2piCv C/q

The isolated SETJ circuit...

time series for isolated SET) voltages, using fourth-order Runge-Kutta integration and impulsive difference egns
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limit cycle for isolated SET]
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Ircuit...

The isolated SETJ c

using fourth-order Runge-Kutta integration and impulsive difference eqns

a=149,b=2,

’

time series for isolated SET] voltages

= 0.333333

gamma

=0.3

junction voltage for theta_0
junction voltage for theta_0

pump voltage

-1.8

b/2AD1dz =ri0u3

110 120 130 140

100

tau = omega pt

70 80 90

60



pump voltage

2.0

15}

1.0F

0.5}

0.0}

—-0.5F

-1.0}

-1.5¢

-2.0.

The isolated SETJ circuit...

limit cycle for isolated SET]
a=149,b=2, gamma = 0.333333
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theta(t=2pin),n=1,2,3,...
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The isolated SETJ circuit...

Bifurcation diagram for theta(t =2 pin), n=1,2,3,...

as we vary a from [-0.5,2.5]
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And now, for a two-coupled SETJ circuit
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And now, for a two-coupled SETJ circuit

time series for two-coupled SET]J voltages, using fourth-order Runge-Kutta integration and impulsive difference eq
a=1[1.77,-1.77], b =2, gamma = 0.333333

T T

—— junctionl voltage for thetal 0 = -1.8
ar ——— Jjunction2 voltage for theta2_0 = 0.3
- - - pump voltage

theta=2piCv C/q

10 20 30 40 50
tau = omega pt



And now, for a two-coupled SETJ circuit

two-coupled SET]
a=1[1.77,-1.77], b =2, gamma = 0.333333
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And now, for a two-coupled SETJ circuit

phase portrait for two-coupled SET]
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