UNIVERSITY OF LEEDS

This is a repository copy of Dynamic Measurement of Low Contact Angles by Optical
Microscopy.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/138705/

Version: Supplemental Material

Article:

Campbell, JM orcid.org/0000-0002-4789-3825 and Christenson, HK orcid.org/0000-0002-
7648-959X (2018) Dynamic Measurement of Low Contact Angles by Optical Microscopy.
ACS Applied Materials and Interfaces, 10 (19). pp. 16893-16900. ISSN 1944-8244

https://doi.org/10.1021/acsami.8b03960

© 2018 American Chemical Society. This is an author produced version of a paper
published in ACS Applied Materials and Interfaces. Uploaded in accordance with the
publisher's self-archiving policy.

Reuse

Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of
the full text version. This is indicated by the licence information on the White Rose Research Online record
for the item.

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/




Supporting Information for "Dynamic Measurement of Low
Contact Angles by Optical Microscopy"

James M. Campbell*, Hugo K. Christenson

School of Physics and Astronomy, University of Leeds, Woodhouse Lane, Leeds, LS2 9JT,
United Kingdom. *Email: j.m.campbell @leeds.ac.uk

For the refractive mode the droplet cannot be adequately modelled as a thin lens. Instead, the
simplest approach is to consider the change in vergence of a paraxial beam of light as it
passes through. Vergence, V, is defined as
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where L is the distance to the source (or focus) of the light, being defined as positive for
converging light and negative for diverging light. We define V, and V; as the vergence of
light immediately before and after entering the drop, and V, and V5 as the vergence
immediately before and after leaving the drop. We can thus use the following series of
equations to find the focal point a distance z; above the surface, by considering the effect on
V of a curved interface of optical power P”, and of a distance of 2h:
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Equation 9 may then be used to calculate d”, using Equations S2—-S4, and Equations 10 and
11. This leads to the following expression:
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As can be seen in Figure 4, this approximation for the refractive mode is not in such good
agreement with numerical predictions as is that for the reflective mode, except for very low-



NA objectives. Errors are likely introduced from spherical aberration and from the reduced
thickness of the lens away from the vertex, neither of which is easily accounted for using
analytical methods.



