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Figure 2. A compounddrop (

intable Table 1) bounces on a liquid surface vibrated sinusoidally &= 50 Hz and

=4.4. The convergence

of capillary waves on the top of the drop pushes the oil layer inward. The wateroil interface pinches off and a tiny oil droplet is released into

the water core.

Figure 3. Each time the droplet impacts the bath with a sufficiently high velocity, an additional oil droplet is injected into the inner water
drop, progressively creating a double emulsion of oil droplets into a water drop surrounded by an oil shell. The four snapshots represent the

same compound drop after 5, 20, 34, and 51 bounces.

Table 1. Composition and Volume of the Different Tested Compound
Drops (Five Sizes)?

SymbOIS QW(I'LL) Qo(,uL) Qca’(.uL)
XO 1.1 1.05 2.15
¢ 1.75 0.68 243
v 1.29 1.29 2.58
A 1.42 2.10 3.52
o 2.99 1.15 4.14

2The columns represent the volume of water
and the total volume of the compound drop

w» the volume of oil ,
«d» Tespectively.

The emulsification behavior is only observed for high di-
mensionless forcing acceleration. A second threshold value
e does exist above which pinch-off occurs and the inner
droplets are created. To measure this threshold, the forcing

amplitude is increased step by step, the frequency being fixed.

Acompound dropis gently released on the oil bath at each step.
Three scenarios are observed: when <, the compound
drop quickly coalesces with the bath; when, < < the
compound drop bounces on the oil bath exactly as a mono-
17.209nd when >  a double emulsion starts

phasic drop;
forming. Both , and . are measured as a function of the
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Figure 4. Bouncing threshold acceleration ,, (square with x) and
emulsion threshold acceleration ¢ (O, ¢, ,0,v) as a function of
the forcing frequencyf. Symbols correspond to various sizes of the
compound drop, as detailed in Table 1. Black diamonds are
explained in Figure 6 (see text).

forcing frequency, for various drop sizes (Table 1). The emul-
sion threshold ¢(f) is reported in Figure 4 for each of the five
drop sizes that we have investigated, while the bouncing
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