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Time scales

Here we estimate the ratio between the diffusion time scale of the activator (τa) and the

growth time scale (τg) for the reacting domain.

The diffusion time scale is the time it takes for the activator to diffuse across a reference

area A, where the reference area is defined as A = λ2. This time scale is obtained from the

expression: τa = λ2/Da. Using λ = 7.25 s.u., and Da = 1.0 (s.u.)2/t.u, then τa ≈ 52.6 t.u..

The growth time scale refers to the time it takes for the reacting domain to grow from

time zero size to the reference area A. This area is expressed through the double integral:

A =

∫ θF

θ0

∫ rF

r0

rdrdθ (1)

As defined in the main text, r(t), and θ(t) are time-dependent polar coordinates. Using
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these expressions, we obtain the following:

A = θ̇|ṙ|(r0 + |ṙ| t
2
)t2 (2)

Now, assuming that A = λ2 and θ̇ = 360|ṙ|
nλ

are known, we can solve the equation above to

find the growth time scale.

Therefore, we can verify that τg = 2.58 t.u. for |ṙ| = 0.5 s.u./t.u., and τg = 25.8 t.u. for

|ṙ| = 0.05 s.u./t.u..

Videos

The videos display some examples of the the spiral growth process and Turing pattern

formation obtained from the numerical simulations.

• video1.mp4 - It shows the pattern formation for r̈ = 0.01, ṙ = 0.5, and n0 = 1.0 in an

IEB system with NaDi boundary conditions.

• video2.mp4 - It shows the pattern formation for ṙ = 0.5, and n = 2.0 in an IEB system

with DaNi boundary conditions.

• video3.mp4 - It shows the pattern formation for ṙ = 0.5, and n = 1.5 in an IEB system

with N boundary conditions.

• video4.mp4 - It shows the pattern formation for ṙ = 0.5, and n = 1.0 in an EB system

with NaDi boundary conditions.
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Simulations with Dirichlet boundary conditions for both

chemicals

IEB

EB

n = 1.0 n = 1.5 n = 2.0 n = 2.5

Figure 1: Turing patterns on rotating spiral growing domain with Dirichlet boundary con-
ditions for both activator and inhibitor
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Different boundary conditions for the internal and ex-

ternal boundaries

DaNi - IEB

n = 1.0 n = 1.5 n = 2.0 n = 2.5

N - EB

NaDi - IEB

N - EB

Figure 2: Turing patterns on rotating spiral growing domain with with different boundary
conditions for internal and external boundaries.

Parameter n - acceleration

In this section, we derive Eq. (10) from the main text. We start from the definition of

the parameter n for linear growth. The parameter n represents the number of pattern

wavelengths that the radius of the system grows after one 360° rotation:

n =
∆r

λ
(3)

where, ∆r = |rF | − |r0|, rF = (β, 0) is the radius vector after a 360o rotation, and λ is

the wavelength of the natural Turing pattern. We assume here r0 = (0, 0). The time taken

to complete a 360o rotation is t = 360/θ̇, which leads to β = |ṙ|360o

θ̇
+ |r̈|(360o)2

2θ̇2
. Hence, we

obtain the following:

n =
360o|ṙ|
λθ̇

+
|r̈|
2λ

(
360o

θ̇

)2

. (4)
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