M. Zimmermann, IMEDEA, Spain 1

IMEDEA @

Intermittency, Front motion and Nucleation
in a Stochastic Extended System

by

Martin Zimmermann

(IMEDEA, Palma de Mallorca)

M. San Miguel, R. Toral, O. Piro

Talk presented in FISES "99, Santander, Spain.

May 1999

Keywords:

e Argentina, et al, "Chaotic Nucleation of Metastable Domains", PRE 56,3,R2359,
(1997) .

e Van den Broeck, et al, "Nonequilibrium phase transitions Induced by
Multiplicative Noise", PRE 55, 4,4084, (1997).

e Mufioz, "Nature of different types of absorving states", PRE, 57, 2, (1998).



M. Zimmermann, IMEDEA, Spain

Spatiotemporal intermittency in Shells

Figure 1: Cymbiola Vespertilio found in Sulawesi Is., Indonesia
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Spatiotemporal intermittency in PDE’s

Several systems display spatiotemporal intermittency: spatially extended laser
with injected signal, autocalytic reaction-diffusion (Gray-Scott model), catalysis
on Pt surface model (Phys. D110, 92, [1997]):
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with periodic boundary conditions in z € [0, L]:

Figure 2: Reaction-diffusion simulations L = 100, N = 200, b = 0.19, (a) ¢ = 0.215, (b)
e = 0.155, (c) € = 0.147.
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Stochastic extended system
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Figure 3: Potential ¢(u) for a = 0.5, a = 1.0, a = 1.2. The Maxwell point occurs at ap =
1/4h = 1.1364.
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e ¢ =0, D # 0: Deterministic fronts anniquilate metastable state.

e ¢ #0,D = 0: No front motion. Eventually after some time all sites will
collapse to the absorving state... = P%(u) = §(u).

So we expect for € # 0, D # 0:

a noise-induced transition
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Spatiotemporal intermittency in SPDE

2.5¢[

250 300 350

Figure 4: a = 0.5. Space profile for ¢ = 0.9.

Figure 5: a = 0.5. (left) e = 0.9, (right) ¢ = 1.0.
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