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Turing bifurcation to homoclinic snaking

2 U
041000 llulls | g
03 116

1.14

0.2 112

0.1 1.10

0o 1.08

: " 1.06

_o.1 Supercritical 104

0.9
o2 K 1.02
13 15 17 19 21 O
Dispersion relation Criticality transition Homoclinic snaking

q1 (ko —k2,) 2+ q32° +¢52° + hot. =0, 0 =qqs3.
—_———
I

@ Root of multiplicity two.

@ Long domain.

@ Super- to subcritical transition.

@ Spatial reversibility for steady-states. Oﬁg‘;&gggﬂm“ :
Turing bifurcation <+ Hamilton—Hopf bifurcation.
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Turing bifurcation to homoclinic snaking
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... joint work with A. Champneys
Phys. Rev. E 90, 032923 (2014).
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@ Slow drifting spikes. @ Asymmetric amplitudes.
@ Gradient controls location. @ Over-crowding instability.
@ Perturbed subcritical Turing bifurcation. "®
... joint work with A. Champneys, C. Grierson & M. Ward (2014). CENTRO, DE CIENCIAS &%
SIAM J. Appl. Dyn. Syst. 13(1), pp. 210-248. MATEMATICAS Eﬁ
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Asymptotic setting
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@  Re-scaling
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@ Asymptotic expansion ~®
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Auxin gradient and shape
Proposition

Letbee <1, U =0("2%),V =0(e), D= 0(c2%) and stable N-spot
quasi steady-state solution on an O(1) time-scale, the slow dynamics
on the long time-scale n = €2t of this quasi steady-state spot pattern

consists of the ODFEs
-« & _ Va(x;)
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— = nllIlj + no
@
where ny y ny satisfy a nonlinear algebraic system and depend on Sc;

n » j=1,...,N,
and the ratio 7/, and the interaction vector is defined by
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where R; = R(x;,%;) and Gj; = G(x;,%;).
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... joint work with D. Avitabile & M. Ward (in review);
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arXiv:1703.02608 and bioRxiv:114876. o e e
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Key ROP features

R. Payne & C.
Grierson, 2009

C. Gierson
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Turing bifurcation determines the onset of localised
steady-states.

Inverse relationship between the auxin and longitudinal length
controls over-crowding instability and give rise to hysteresis.

ROPs tend to form a maximal entropy configuration.

Activated ROPs location is directly controlled by auxin gradient
and physical features.

Under-crowding (peanut-splitting) instability is induced as a
threshold is overpassed by source parameter
Se =S¢ (k2o (X)), L); not shown.

More realistic transport processes (hyperbolic diffusion or
anomalous diffusion) for auxin or/and ROPs; dynamics upon
considering torsion and transversal curvature; multi-scale
interactions between a set of RH cells, non-RH cells and
auxin. .. (R. Plaza, D. Hernandez, M. Ward).

Qe

On How Turing Triggers Biochemical Spot Dynamics  http://matmor.unam.mx/~victorb victorb@matmor .unam.mx




Biochemical patches A zoo of patterns 1D Dynamical features Stripe to spot metamorphosis 2D Spot dynamics Concluding remarks
[e] [e] [e] [e] 0000

WRY DO YOU HAVE A
MINIATURE. BLACK HOLE
ON YOUR COFFEE TRABLE?

IT REALLY BRINGS
THE Root TOGETHER.

Ny

“It also brings all the boys, and everything else, to the yard.”
Randall Munroe
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