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Supplementary Material

The supplementary material provides details of the coupling mechanism, for the coupling
arrangement configurations presented in section 3.2 of the manuscript, for microspheres of
refractive indices with values n=1.6, 1.7, 1.76, 1.9, 2.0, 2.2, and 2.5, and with various diameters.

For each individual graph in Figure 4 of the manuscript corresponding to a specific refractive
index, the following figures S1 - S7 present visually the coupling mechanism by the photonic
nanojet's excitation, for various examined microspheres' diameters, and for a specific distance L
which corresponds to the maximum observed coupling value. Each one of the Figures S1(a) -S7(a)
presents the light propagation along 120um distance, and also in Figures S1(b) -S7(b) a
magnified version of the graphs of Figure 5, for a greater propagation distance of 70um. Figures
S3(c), and S4(c) provide additionally, for comparison two indicative suboptimum coupling cases
for comparison with the corresponding optimum cases.

It must be noted that in each Figure S1- S7 the scaling and color graphical color representation in
the detailed propagation graph has been changed and enhanced to demonstrate the details of
photonic nanojet generation and propagation and make visible microspheres’ perimeter in relation
to the nanojet formation.
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Figure S1. Coupling for a microsphere with n=1.6. a) Representative light propagation
simulations, over 120 um length, for specific diameters and distance L=3um. b) Coupling
mechanism for the optimum case with maximum coupling with diameter 5um and L=3um over 70
um propagation length.
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Figure S2. Coupling for a microsphere with n=1.7. a) Representative light propagation
simulations, over 120 um length, for specific diameters and distance L=1um. b) Coupling
mechanism for the optimum case with maximum coupling with diameter 5um and L=1um over 70
um propagation length.
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Figure S3. Coupling for a microsphere with n=1.76. a) Representative propagation simulations,
over 120 um length, for specific diameters and distance L=1um. b) Coupling mechanism for the
optimum case with maximum coupling with diameter 6um and L=1um. c) Coupling mechanism
for the suboptimum case with diameter 10pum and L=3um, over 70 um propagation length.
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Figure S4. Coupling for a microsphere with n=1.9. a) Representative propagation simulations,
over 120 um length, for specific diameters and distance L=1um. b) Coupling mechanism for the
optimum case with maximum coupling with diameter 10 pm and L=1um, c) Coupling for the
suboptimum case with diameter 6 um and L=0um, over 70 um propagation length.
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Figure S5. Coupling for a microsphere with n=2.0. a) Representative propagation simulations,
over 120 um length, for specific diameters and distance L=0um. b) Coupling mechanism for the
optimum case with maximum coupling with diameter 9 um and L=0Opm over 70 um propagation
length.
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Figure S6. Coupling for a microsphere with n=2.2. a) Representative propagation simulations,
over 120 um length, for specific diameters and distance L=0um. b) Coupling mechanism for the
optimum case with maximum coupling with diameter 3 um and L=0um over 70 um propagation
length.
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Figure S7. Coupling for a microsphere with n=2.5. a) Representative propagation simulations,
over 120 um length, for specific diameters and distance L=3um. b) Coupling mechanism for the

optimum case with maximum coupling with diameter 6 um and L=3um over 70 um propagation
length.



