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Yeast biofilms
•Complex communities of yeast cells and viscous fluid.

•Mechanisms of pattern formation not fully understood.

Mathematical model

•We investigate whether nutrient-limited growth alone can
explain the floral pattern.
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•Problem: Diffusion coefficient D cannot be measured.

Travelling wave analysis

•Let D = ε� 1, z = r − vt, and ζ =
∫ z
0 n
−k ds.
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Geometric singular perturbation theory

• Introduce re-scaled variable γ = ζ/ε and take ε→ 0.
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Layer problem
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Reduced problem
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Numerical solutions (D = 0.3, k = 1)

v = 0.2 v = 0.2367 v = 0.3
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•There is a unique critical wave speed for each D.

•We can measure this experimentally to find D.
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Further work

•2D model: stability analysis, numerical solutions; experi-
ments; image processing; thin-film fluid modelling [1].
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