ROLLS AND HEXAGONS

BIFURCATION THEORY WITH SYMMETRY

Experiments (Rayleigh-Bernard convection):

Fig. 4.1 Convection patterns. (a) Rolls; (b) Hexagons; (c) Squares.
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Amplitude equation reduces to the
Generalized Swift-Hohenberg equation:
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Move up to the bifurcation diagram:
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Lattice patterns: I I | | I
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Fig. 5.1. Examples of some of the common lattice patterns: (a) \mp\\ or rolls,
(b) squares and (¢) hexagons, These are filled contour plots of 1 = =% e iR)r 4

K%y Toe () ky = II.H).II\)M (1O k= (0. 1), and (c) kg = (1,0). k> =
(—1/2. V372). ks —1/2, ~+/3/2). and so are purely lincai \u,\slm\mnn\nl
sripe patterns at vanous angles to each other. For the stripes and squares, a > ()
regions are shown in white and o < O in black. For the hexagons the central white
region is o = 0O, the black region is <195 < a4 < 0, and the outer white region
15 0 < — 195, In experiments there are usvally some higher harmonics present,
leading the patterns o fook a litde different even when the symmetres are he
same.
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Solutions on the hexagonal lattice:
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Fig. 5.7. Greyscale plots of some solutions on the hexagonal lattice: (a) rolls,
(b) up hexagons, (¢) down hexagons, (d) up rectungles, (e) down rectungles,
(1) patchwork quilt, (g) tnangles and (h) regelar triangles,

(e () (h)
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