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This study is devoted to light scattering from drops with an embedded particle, as expected in encapsulation and coating processes or
with the spraying of metallic paints. A 3D ray-tracing model computes the trajectories of a large number of rays of an incident plane wave and
superimposes all rays scattered in a given direction to obtain the scattering diagram [1, 3].

. 3-Dimensional Ray Tracing Technique (3DRT)

Comparlson between Debye Series and Ray Tracmg

Fig. 1 Ray-tracing model of a Fig. 2 Ray tracing (red) versus Lorenz—Mie theory (black) [4].
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a Light Scattering Diagram for a Drop with an Embedded Particle
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Fig. 3 Ray tracing (GORT) versus Debye series [1, 3]; P
polarization, R = 20 um, nt = 1.333, A = 633 nm.
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Slmulatlon Results by varylng Partlcle Posmon in Y Axis

Slmulatlon Results by varymg Partlcle Posmon in Z Axis
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Fig. 4 Varying particle size (drop diameter 20 pum).

Fig. 5 Varying particle position in y (drop 100 um,

particle 20 pm).

particle 20 pum).

® Forward scattering is less sensitive to a change of the particle position in z direction.
® The size of the embedded particle has a significant influence on the forward scattering intensity.

B Light Scattering Simulation for the Time-Shift Technique

Fig. 6 Varying particle position in z (drop 100 um,
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Fig. 7 Principle of the time-shift technique: scattering orders and

signal peaks (8s = 150°, m = 1.333, _L polarization).

® With a particle diameter of 45 ym, the signal of the scattering order p = 2.1 vanishes.
® With a particle diameter above 75 pym, both second-order refractions p = 2.1 and p = 2.2 vanish, because the patrticle blocks the internal

reflection of the light.

Fig. 8 Simulated TSTOF signal for different particle sizes (drop diameter 100 pum).
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