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Numerical calculation on motion of two bubbles initially positioned inline
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We calculated motion of two buoyancy driven bubbles initially positioned inline using Basilisk(" where Galilei number
and Bond number were ranged 20 < Ga <40 and 0.57 < Bo < 1.25, respectively. The trailing bubble felt a vertical
attractive force and a lift force. The leading bubble felt a repulsive force when the leading bubble was in the vicinity of
the trailing bubble. We observed symmetric vorticity behind each bubble when two bubbles migrated toward opposite
direction, and the symmetric vorticity of the leading bubble has an opposite sign to that of the trailing bubble. These
vorticity are similar to the shear induced vorticity. The lift force acting on the trailing bubble can be explain as the wake
induced lift force, however, that on the leading bubble can not be done.
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Fig. 1. Computational domain (a) and spatial resolution (b). The computational domain is greater enough to neglect the wall effect. Initial vertical distance between
bubbles is 5d. The spatial resolution Ais d /48.
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Fig. 2. Path of bubbles initially positioned inline (Ga = 40, Bo = 1.25): a, xz view; b, y-z view. For 0 < ¢ <23, the trailing bubble has felt accelerate interaction force.
And then, two bubbles feel repulsion interaction force.
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Fig. 3. Path of bubbles initially positioned slightly off inline (Ga = 40, Bo = 1.25, the trailing bubble yo = 0.1): a, x-z view; b, yz view. Only the trailing bubble feels
interaction force. The trailing bubble migrated laterally faster than condition Fig. 2.
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Fig. 4. Vorticity («:) distribution behind the bubble at z=31 (conditions as in Fig. 2(a)): a, the vorticity distribution of the leading bubble; b, the vorticity distribution of
the trailing bubble. The vorticity of (a) has an opposite sign to that of (b), namely the flow direction is opposite on x-y plane.
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