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Fig. 1. The dispersion relation curve of Turing mode

in two subsystems.

3 EMEREG TR
3.1 Lengyel-Epstein F2RIIZER

WMRRGZH a5 b NEEM, MM T RS
WO B R 98 B b EZ Ry iR 5D, M D,
Pk (Al 2 firow ). A RaT BUE HY, B R A
S8 h BB AL T3 B D, 11 KT 22 18 8D,
HIEEEE T BOR B D, IR RS K, B2 D, 1)
(EH/N I P RS 5 b 19 i P ST B i 1
PN BOREHIME, T R GG 2 B A AN A 58
PR RA, — 3 A AT AT 45 21 2 R 5 S AR
SRR,

12 F
L (b)
0.8 |- e
04 | 44'".'./.
’ oo
= 0+
i n
—0.4 | —
L .
—0.8 - -
L " —m—D,=35
12+ u" —e—D,=1.13
L1 L | |
20 25 30 35 40
D,

(a) EIFARHIRIE b 53 HURE Dy IR E; (b) BIRBRIRE b

Fig. 2. The variation curves of Turing mode intensity with changing diffusion coefficients of equation: (a)

Turing mode intensity h with changing diffusion coefficient D, (fixed Dy); (b) turing mode intensity h with

changing diffusion coefficient D, (fixed D).
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Dy1 =48, Dya = 21.5, Dys = 390, a = 0.1, 8 = 0.1; (b) Kl -3 /NI T4 Dy1 = 1.56, Dy1 = 32, Dya = 20, Dy2 = 550,
a=0.5,8=0.5; (c) EMBNUKTE Dy1=1.28, Dyy = 23, Dya = 19, Dyz = 550, a = 0.45, 8 = 0.5; (d) HAHNILK T
A Dy1 = 1.09, Dy1=21.8, Dy2 = 19, Dy2 = 550, a = 0.45, 8 = 0.45

Fig. 3. Four grid state patterns with 2D Fourier spectrum and waveform diagram, whose coprime number pair are (3, 2).
(4, 3)~ (5, 3) F (5, 4) respectively. The parameters: (a) hexagon grid state:Dy1 = 3.5, Dy1 = 48, Dy2 = 21.5, Dyo = 390,
a = 0.1, 8 = 0.1; (b) bigdot-holl-smalldot:D,1 = 1.56, D,1 = 32, Dy2 = 20, Dy2 = 550, « = 0.5, 8 = 0.5; (c) complex
superhexagon:D,1=1.28, D1 = 23, Dy2 = 19, Dy2 = 550, o = 0.45, 8 = 0.5; (d) complex superhexagon:D,; = 1.09,

Distance along profile

Dy1=21.8, Dy = 19, Dy = 550, o = 0.45, 3 = 0.45.
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Fig. 4. The non-grid patterns with 2D Fourier spectrum. The parameters: (a) likely grid state:D,1 = 3.2, D,1 = 48,
Dy2 =21.5, Dy2 = 390, o = 0.2, 8 = 0.2; (b) butterfly-node pattern: D1 = 1.6, Dy1 = 32, Dy2 = 21, Dya = 550,
a = 0.5, 8 = 0.5; (c) dot-halo hexagon: Dy1=1.13, Dy1 = 22, Dy2 = 19, Dy2 = 550, o = 0.5, 8 = 0.5; (d) white-eye
hexagon: Dy = 1.5, D,y1=15.8, Dy2 =19, Dy = 550, a = 0.5, 8 = 0.5.
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—0.6921, 0.2586, —0.1152, 2.0014; (b) A3 Bl ho/hy {8 771 H:—1.4746, —0.8150, —0.3559, —0.2452, —0.0725,
2.5316; (c) LHBEEI ho/hy (B 51 :—1.1386, —0.8299, —0.6324, —0.4433, —0.0349, 0.2836; (d) PLE K ha/h1 5

R:—2.6707, —0.2587, —0.2160, —0.1373, 0.3845, 1.7819.

Fig. 5. Various patterns with four differernt wave number ratios v/7, v/13, v/19, and v/21 and different intensity

ratios: (a) v/7 and ha/h; :

—1.3908, —1.0923, —0.6921, 0.2586, —0.1152, 2.0014; (b) v/13 and hg/h1:—1.4746,

—0.8150, —0.3559, —0.2452, —0.0725, 2.5316; (c) v/19 and ha/h1 :—1.1386, —0.8299, —0.6324, —0.4433, —0.0349,
0.2836; (d) v21 and hga/h1: —2.6707, —0.2587, —0.2160, —0.1373, 0.3845, 1.7819.
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Fig. 6. The hexagon grid patterns with 2D Fourier spectrum: (a) for coprime number pair (3, 2); (b) for coprime

number pair (4, 3); (c) for DBD experiment system.
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Numerical simulations of hexagonal grid state patterns®
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Abstract

The four hexagonal grid state patterns and a variety of non-grid states are obtained by changing the values of
intensity ratio between two Turing modes in the two—layer coupled Lengel-Epstein model system. Results of numerical
investigation show that those grid states in reaction diffusion are interleaving structures of three sets of different sub-
lattices, which result from the interaction of both the wave number ratio and intensity ratio between Turing modes in
the two subsystems; and the specific expressions of three-wave resonance in physical space are governed by the mode
intensity ratio. Furthermore, the value of intensity ratio between the two Turing modes in the grid state patterns is
greater than that of non-grid state structures, and the type of pattern selected by the system changes from complex
to simple pattern with the increase of mode intensity ratio. Finally, it is found that these four hexagonal grid states
correspond to different number pair (a, b) having different stability, and the grid state with the number pair (3, 2) is

the most stable structure.

Keywords: reaction diffusion systems, Lengel-Epstein model, grid state patterns, Turing modes
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