Parameter Estimation for Mixed-Mechanism Tear Film Thinning
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O:h = —0, (hu) + PC(C — 1) —J, 0<z <X intensity data. Arrows show increasing time (final time: 0.2 s). Figure 5: Evaporation-driven streak TBU (Fig. 4b).
e The tear film is modeled as a single-layer
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level across a spot or streak TBU is fit with z (mm)
the model (see Fig. 1) using Matlab’s Isqnonlin Figure 3: Intermediate streak TBU (Figs. 1, 4a). An e [ntermediate fits are improved with nonzero
(Levenberg-Marquardt algorithm). Optimization evaporative time scale and the 3rd evaporation choice are used. evaporation, evidence that tangential flow and
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Mixed-Mechanism vs. Evaporation

e Most instances of TBU are mixed-mechanism
and the model helps decipher how much of
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where the parameters are Fvaporation acts on a longer time scale than tangen-
tial flow driven by surface tension gradients, shown

by the less rapid decrease in FL intensity in Fig. 4b.

each is present.
e v, rate of evaporation (in pm/min),

e X7, width of glob (in mm), thinning and will move to 2D models.

o (Ao)y, change in surface tension (in puN/m), o1 :w == N\ |
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