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‘God made the bulk; the surface was invented by the 
devil’ is a widely known quotation attributed to the 
1945  Nobel Laureate Wolfgang Pauli. Even though this 
remark was then meant to refer to surface properties on 
the atomic scale in a surface science context, it holds 
for larger scales and modern optical application aspects 
as well: Optical surfaces as fundamental parts in optical 
systems are facing ever-increasing and highly complex 
demands from industry and research. This is driven by 
tough requirements for high quality, cost and time reduc-
tion in production and research and development, and by 
rapidly growing and new application fields. Large optical 
surfaces with arbitrary shapes and the enormous progress 
of nanotechnologies are just two examples. These chal-
lenging developments have led to substantially improved, 
novel, and very sophisticated optical design, fabrication, 
and measurement techniques and have also influenced 
the way these tools are deployed. Their variety, interde-
pendence and the diversity of required scientific and 
technological know-how can indeed make optical surface 
development ‘devilish’ tricky.

The diverse disciplines encompassed by the term 
Optical Surface – such as optical surface simulation and 
design, manufacturing processes (grinding, polishing, 
etc.) coating technologies (including thin film design), 
functionalization (adjusted wetting properties, etc.), con-
tamination control, and characterization and metrology 
– have each established their particular scientific commu-
nities, international conferences and specific books. Natu-
rally, this makes it impossible to be covered extensively in 
just one topical issue of a journal. But what we try to do is 
to provide just a few examples out of these manifold areas, 
which we hope illustrate the latest achievements as well 
as the complexity of optical surface research and develop-
ment. Papers for this issue were solicited from individuals 
and groups who have been doing exciting work in the field.

We start with two papers on optical design for freeform 
surfaces by Broemel et al., which in part one provide the 
mathematical basis, followed by considerations of practi-
cal application aspects in part two. They can, however, be 
read independently of each other as well, according to the 
individual focus of interests of you, the audience.

An example of optical fabrication is given in the article 
by Faehnle et al., which discusses alternative approaches 
of grinding procedures for brittle materials. Besides the 
essential manufacturing details, it reveals the importance 
of surface characterization to correlate process parameters 
and surface quality.

The material aspect and the substantial role of meas-
urement techniques are also addressed in the paper 
by Schroeder et  al., here with respect to laser induced 
damage of optical surfaces including thin film coatings. It 
presents a new damage testing method and its combina-
tion with in-situ light scattering analysis.

The next paper, by v. Finck et  al., considers light 
scattering from optical surfaces as a critical optical loss 
that has to be reduced as much as possible. In this article 
we meet the complex interaction of design (this time 
for optical coatings), surface contamination and light 
 scattering characterization.

Light scattering remains the topic of the article by 
Kroneberger as well. In the context of diffraction gratings, 
it discusses the often underestimated problem of correlat-
ing light scattering simulation and modeling of optical 
surfaces with appropriate measurement data.

The collection of papers concludes with the contribu-
tion by Felde et al., which is dedicated to optical surfaces 
with additional functional effects, in particular hydropho-
bic and hydrophilic properties. Again, the connection of 
different surface aspects determines the outcome, here 
with respect to thin film coatings and the combination of 
wetting, roughness and light scatter characterization.

Finally, I would like to thank the invited authors for 
their valued contributions, the Editor-in-Chief and the 
publisher for the opportunity to put this topical issue 
together, and the Advanced Optical Technologies team and 
the reviewers for their support in its realization.

Happy reading
Angela Duparré
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