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Fig. 1. (Color online) Time series (a),(c) and phase portraits (b),(d) of the analytic solutions of
Eqs. (2). Panels (a),(b) refer to b = 0.95 < 1 with analytic solutions given by Eq. (7); full (blue) and
broken (red) lines refer to two different initial conditions. Panels (c),(d) correspond to b = 1.05 > 1,
see Eq. (8). (K =D =10) —_— -
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Fig. 4. (Color online) Correlation time in dependence on the noise intensity ) for different time
delays 7. The solid (green) curve corresponds to the uncontrolled system (7 = 0). The dashed (red),
dash-dotted (blue), and dotted (black) curves refer to values of 7 = 2,5, and 9, respectively. Other

parameters: b = 0.95 and K = 0.25.
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FIG. 1. The averaged power spectrum of y(¢) for b=1.05
and various D. A limit cycle exists for the deterministic system.
(a)_D=0.00003. (b) D=0.05. (c) D=0.9.

Theoretische Physik VI: Vertiefung - Statistische Physik des Nichtgleichgewichts, Prof. Dr. Eckehard Schéll, PhD.,
Anregbarkeit Typ I, 29.11.2018, 2



1
—3.00 —2.00 -1.00 |Og( D)

FIG. 4. The spectrum peak height h plotted against log(D).
A resonancelike curve is obvious. However, & goes up again for
very large D.
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FIG. 3. The center frequency of the spectrum peak w, vs
log(D) with =1 (the same in Figs. 4 and 5).
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FIG. 5. The SNR B=h(Aw/w,) "' vs log(D). A stochastic
resonance maximum can be seen.
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Fig. 1. The bifi
without time de!

the subcritical regime s > 0. Bronze (g trivial fixed point
(solid: stable, dashed: unstable), blue (black): periodic orbit
(solid: stable, dashed: unstable), dotted line: location of the
saddle-node bifurcation of

iodic orbits. The shaded region

is the parameter region of interest for coherence resonance.
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Fig. 2. Stochastic bifurcation diagram of the stochastic dif-
ferential equation without delay equation (1), corresponding
to equation (5) for s = 1. The blue shaded area denotes the
parameter values, where the probability distribution has a bi-
modal shape. The dashed line shows the border between the
deterministic monostable (A) and the deterministic bistable
(B) regime.
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Fig. 3. Stationary amplitude probability distribution of the
stochastic delay differential equation for w = 2x, A = 0.18,
s =1, 7 = 025 K = 0.5 and three values of the noise
strength D as obtained from numerical simulations of equa-
tion (1) (solid lines). Dashed lines (white) show the respective
result of an analytical approximation scheme (Eq. (9)). The
analytical approximation is in excellent agreement with the
simulation results.
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Fig. 8. Influence of the time delay on the correlation time
teor- The dashed lines correspond to numerical simulations of
equation (1), the solid lines show the approximation, calculated
from equation (27) with ¢ = ¢/ = 0. Parameters: w = 27,
A=—026 K =05, 5=1.
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Fig. 6. Normalised power spectral density 1 (f2)/D in the vicin-
ity of the central peak at (2 = 2w, as obtained from a numerical
simulation of equation (1) for increasing values of the noise in-
tensity D, 7 = 1.0, w = 27, K = 0.5, s = 1 and two different
values of A (a) A = —0.26, (b) A = —0.35 (see Fig. 5). The
insets show the structure of the power spectral densities for
D =10.001, D = 0.01 and D = 0.1 on a larger scale.
VPR RN ‘oen

Theoretische Physik VI: Vertiefung - Statistische Physik des Nichtgleichgewichts, Prof. Dr. Eckehard Schéll, PhD.,
Anregbarkeit Typ I, 29.11.2018, 6



Aol o,

-a) ofony 1 D) -
SN £
/ ’_4/.
. . Ay
1 S Kolaigamz
o Roomayz
S
™ [ ]

0.0

noise intensity ( 10dB/div )

FIG. 2. Peak height (gray dots), normalized width (open dots),
and signal-to-noise ratio (black dots) versus noise intensity as
deduced from the power spectra by Lorentzian fits. Note the log
scale. (a),(c) Supercritical bifurcation, (b), (d) Subcritical bifur-
cation. Maxima of curves are normalized to unity.
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FIG. 3. Width (A ), peak height (H), and signal-to-noise ratio
() versus noise intensity (D) as obtained from the theoretical
analysis. Left column (a)—(c) Supercritical bifurcation (F = F).
Right column (d)—(f) Subcritical bifurcation (F = F,). Symbols
“O” represent the numerical solution of (2), lines arc obtained
from the analytical treatment. Insets: Shape of the potentials
U,(r) and U,(r). Dashed lines in (d) show the asymptotic
behavior D™! and D3, respectively (sce text for details).
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