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Homogeneous solutions:

a) a) Zero solution 
b) b) Stripe and hexagonalStripe and hexagonal Patterns
c)c) Bistability between homogeneous          
solutions (frequency locked solutions). 

Stable Ising walls.

a)a) b)b)

P. Coullet and K. Emilsson, Physica D, 61, 119 (1992)
α∼ν∼ p >> µ, β → Pattern forming transition

αααα = νννν = 2 , µµµµ = ββββ = 0

c)c)
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Exploding droplet

Localized Structure

Coarsening

Stable droplet

IMEDEAIMEDEA



Stable Droplets

p=2.569
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p=2.7

Localized Structures
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• is a real vector field (For the PCGLE                     and                         ).

• is a local nonlinear function of the fields.  

• There exists a discrete symmetry Z of              such that there are two 
equivalent stable homogeneous solutions (For the PCGLE Z: A →→→→ -A).

• Parameter region with stable d=1 Ising walls   .
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γ < 0

• D=dI ⇒ γ = d > 0, v =− dκ γ > 0     Droplet shrinking

γ > 0     Droplet shrinking
• D=dI+C ⇒ γ = γ(p)  , v = −γκ γ= 0 Modulational instability

γ < 0     Droplet growth


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γ > 0

R
1γR −=&Circular domain:

Goldstone Mode:

Gently curved 
fronts

, no deformation

, deformation ∝κ , C
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Stable Droplet

pc

IMEDEAIMEDEA

http://www.imedea.uib.es/PhysDept

 0 , 0  31 <> cc

⇒

⇒
1

3

c
0 pp

1R
c
c−

−
=

Radial symmetry
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1, 5 →→→→

2 →→→→

3 →→→→ no power law

until LS forms

4 →→→→

shrinking, growth

modulational instability, γ = 0

4
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Normal front velocity: 3
3

22
2c1         )p(p   v κ−κ∂κ−κ−−=

θ
ccc c1 >0,   c2 , c3 <0

Shrinking term  O(κ) Exploding term  O(κ3)Reduction of curvature 
differences      O(κ2)

At the Modulational Instability p = pc :
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Coarsening
p = 3.0

γ(p) = 0.3

Localized 
Structure

p = 2.7
γ(p) = 0.1
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Stable 
Droplet
p = 2.569
γ(p) = 0.01

Exploding 
Droplet

p = 2.4
γ(p) = −0.1
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p = pc

γ(p) = 0.0


