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Fig. 4 — Spectrum Sy, (w) for the VAP system in the presence of delayed feedback for ¢ = —0.01,
K =0.2: a) D=0.003, =314;b) D=0.5, 7=314;c) D =0.5, 7 = 6.3. Shaded: numerically
simulated spectra; solid line: spectrum estimated analytically by (19); dashed line in ¢): spectrum
estimated analytically without mean field (€ = ¢) [14].
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Fig. 1. (Color online) Time series (a),(c) and phase portraits (b),(d) of the analytic solutions of
Egs. (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 mitial conditions. Panels (c),(d) correspond to b = 1.05 > 1,
see Eq. (8). (K =D=10)
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Fig. 2. (a) Two-dimensional projection of the phase
space below the homoclinic bifurcation (K = 0.335).
(b) Homoclinic orbit (red) achieved at K. = 0.3401.

(c) Delay-induced limit cycle (red) above the homoclinic
bifurcation (K = 0.3438). (d) Scaling of the oscillation period
T above but close to the critical point K. (crosses: simula-
tion data, solid line: linear fit). Full and open circles mark
stable and unstable fixed points, respectively. Parameters:

b=0.95 v =3.
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7 plane (left). A-E labels various points with homoclinic ?
orbits, which are shown in the z—y phase plane in the panel /‘-J\Lmlq, 8*«&./:’&,;{-.&
on the right. Delay-induced limit cycles exist, in addition to G’,w weh oles

the stable fixed point, in the yellow area. The blue dashed g&w_ 5 A

curve separates the regions op < 0 (left) and og > 0 us

(right).
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Fig. 5. (a) Period T of limit cycle born in a homoclinic bifur-
cation at (K,7) = (0.17145,7) (point A in Fig. 3, a9 < 0).
(b) Period T of limit cycles in the multistable regime at
(K,7) = (0.213,7) (point Z in Fig. 3, og > 0), undergoing
infinitely many fold (F) and period-doubling (PD) bifurca-
tions, before ending in a homoclinic orbit h for 7" — oo at
K = 0.213. Solid blue and red dashed lines denote stable
and unstable limit cycles, respectively. The insets show the
two leading Floquet multipliers of the periodic orbit g =1
(green) and po (blue) with K as a parameter in (a), and T
as a parameter in (b), in the complex plane b = 0.95.
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Fig. 4. (Color online) Correlation time in dependence on the noise intensity D 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. 5. (Color onlinc] Correlation time t.or in dependence on the time delay 7 for two values of the
noise intensity D. The dashed (red) curve corresponds to Dgsubopt = 0.25 and the solid (blue) curve
refers to Dype = 0.15. Other parameters: b = 0.95 and K = 0.25.

Ansd @bl

(2090 )




20

tCOF
-
o
T

025 —_— S
& v
/ P

/—’
// g

P =

/ e
-

./// o

] 1 1 1

0.2 0.3 0.4 0.5 0.6
K

Fig. 6. (Color online) Correlation time £, in dependence on the control strength K for two values of
the noise intensity D and two values of the delay time 7. The gray (red) and black (blue) curves depict
the cases of Dgupopt and Dype, respectively. The solid and dashed lines correspond to 7 = 2 and 7 = 9,

respectively. Other parameter: b = 0.95.




