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CHAPTER 2. METHODOLOGY

This chapter contains descriptions of the SH surface fabrication method, experimental ap-
paratus, and image processing technique. Uncertainty is reported throughout the chapter, and a
summary of uncertainty is included as a separate section. A detailed uncertainty analysis is found

in Appendix B.

2.1 Fabrication of SH Surfaces

As discussed in Chapter 1, SH surfaces are the product of surface microroughness and
hydrophobic surface chemistry. The surfaces used in the present work are fabricated using a series
of processes in the Clyde Building cleanroom facility on BYU campus. The fabrication method
will be discussed in this section.

Each of the SH surfaces used in the present work is fabricated by etching a microstructure
pattern into a silicon wafer and coating the surface with Te on. Reactive-ion etching is performed
on the wafer, where the surface is placed under a vacuum and subjected to a plasma which bom-
bards it with high-energy ions. Figure 2.1 shows scanning electron microscope (SEM) images of

the three types of surface microstructures used in the present work: circular posts, square posts,
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Figure 2.1: SEM images of the three microstructure types used in the present work: (a)

circular posts wittw = 16 mm,d = 5 nm, h= 4 mm, (b) square posts witlv = 40 nm,
d= 20mm, h= 4 mm, and (c) square holes with= 24nm,d= 4 mm,h= 4 nm.
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