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FIG. 1 (a) Superlattice energy band structure of alternating GaAs and AlAs layers under bias.
(b) Current density vs electric field characteristic at the emitter barrier (straight line) and between
two neutral wells exhibiting negative differential conductivity.
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FIG. 4. (a) Phase portrait in terms of electron densities ngs and
nes, normalized to the donor density Np, below the global
bifurcation. (b) Space-time plot and (c¢) time series of ngs for
the trajectory shown in (a). The different parts of the trajectory
are labeled by roman numerals I-VI in (a), (b), and (c).
Parameters as in Fig. 1, D = 0.
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FIG. 2. (a) Three noise realizations of the current density J(z).
From top to bottom, D = 0.8, D = 2.0, and D = 5.0 A g1/2 /mz.
(b) Mean interspike interval (top panel) and its normalized
fluctuations Ry (bottom panel) versus noise intensity. Lines,
constant D: diamonds, D ~ J:ﬁl_}m [18]. The inset shows the
peak frequency versus D.
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FIG. 1. Noise-induced front motion: Space-time plots of the
electron density for (a) D =0 (no noise), (b) D = 0.5 As!'/2/m2,
and (c) D = 2.0 As'/2/m?. Light and dark shading corresponds
to electron accumulation and depletion fronts, respectively. The
emitter is at the bottom. Parameters: U =299V, o=
2.0821012488 Q7 'm™!', Np=10"em™2, T=20K, N =
100 GaAs wells of width w = 8 nm, and Aly;Gag7As barriers
of width b = 5 nm, energies E% = 41.5 meV, Eb = 160 meV,
scattering width I’ =8 meV, transition matrix elements
HE = —eF, X 00127 m, HY, = —0.688 meV,
HYY, = 1.263 meV, as in Ref. [9].
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FIG. 1. Schematic energy band structure of the DBRT. The sym-
bols are explained in the Appendix.
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FIG. 8. Spatial and temporal ordering of the dynamics in depen-
dence on the noise intensity D,. (a) Time average of the order
parameter v(7) defined in Eq. 23): error bars correspond to the stan-
dard deviation. (b) Variance of the parameter v [corresponding to
the square of the error bars from (a)]. (c) Correlation time [Eq. (4)].
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FIG. 1. (Color online) Stochastic spatiotemporal dynamics un-
der multiple time-delayed feedback control. (a) Voltage time series
u(r) (in units of 0.35 mV), (b) charge carrier density a(x,7) (in units
of 10'%/c¢m®), (¢) phase portrait of current J (in units of 500 A/cm?)
vs voltage u. Space x and time ¢ are scaled in units of 100 nm and
3.3 ps, respectively, corresponding to typical device parameters at
4 K [29]. Parameters are U,=-84.2895, r=-35, £=6.2, D,=0.1,

D,=10"* K=0.1, 7=6.3, R=0.5.
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FIG. 2. (Color online) Same as Fig. 1 for D“= 1.0.
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