
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 10829 
 
 

Proceedings of SPIE 0277-786X, V. 10829 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

Fifth European Seminar on 
Precision Optics Manufacturing 
 
 
 
Rolf Rascher 
Oliver Fähnle 
Editors   

 
 

10–11 April 2018 

Teisnach, Germany 
 
 
Organized by 
Technology Campus Teisnach (Germany) 
 
Published by  
SPIE 
                                       

 

Fifth European Seminar on Precision Optics Manufacturing, edited by Rolf Rascher, 
Oliver Fänhle, Proc. of SPIE Vol. 10829, 1082901 · © 2018 SPIE 

CCC code: 0277-786X/18/$18 · doi: 10.1117/12.2508000

Proc. of SPIE Vol. 10829  1082901-1



S PIES DIGITAL

The papers in this volume were part of the technical conference cited on the cover and title page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and 
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org. 
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
   Author(s), "Title of Paper," in Fifth European Seminar on Precision Optics Manufacturing, edited by 
Rolf Rascher, Oliver Fähnle, Proceedings of SPIE Vol. 10829 (SPIE, Bellingham, WA, 2018) Seven-digit 
Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510622708 
ISBN: 9781510622715 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
Copyright © 2018, Society of Photo-Optical Instrumentation Engineers. 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this 
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright 
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made 
electronically through CCC Online at copyright.com. Other copying for republication, resale, 
advertising or promotion, or any form of systematic or multiple reproduction of any material in this 
book is prohibited except with permission in writing from the publisher. The CCC fee code is 0277-
786X/18/$18.00. 
 
Printed in the United States of America. 
 

Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation 
identifier (CID) number is assigned to each article at the time of publication. Utilization of CIDs 
allows articles to be fully citable as soon as they are published online, and connects the same 
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID article 
numbering system structured as follows: 

 The first five digits correspond to the SPIE volume number.       
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 

Proc. of SPIE Vol. 10829  1082901-2



  Contents 
 
 
 

   v Authors 
 
              vii           Conference Committee 
 
  ix Introduction 
  

   FIFTH EUROPEAN SEMINAR ON PRECISION OPTICS MANUFACTURING 

     
 10829 02  Testing high accuracy optics using the phase shifting point diffraction interferometer [10829-3] 

     
 10829 03  Simulation of MSF errors using Fourier transform [10829-4] 

     
 10829 04  First steps in ELT optics polishing [10829-5] 

     
 10829 05  Characterizing the resolving power of laser Fizeau interferometers [10829-6] 

     
 10829 06  ABC-polishing [10829-8] 

     
 10829 07  Basics of ion beam figuring and challenges for real optics treatment [10829-9] 

     
 10829 08  Tilted wave interferometry for testing large surfaces [10829-10] 

     
 10829 09  Filled-Up-Microscopy (FUM): a non-destructive method for approximating the depth of sub-

surface damage on ground surfaces [10829-11] 
     
 10829 0A  Workpiece self-weight in precision optics manufacturing: compensation of workpiece 

deformations by a fluid bearing [10829-12] 
     
 10829 0B  Fast and reliable in-situ measurements of large and complex surfaces using a novel 

deflectometric device [10829-16] 
     
 10829 0C  Spectrally controlled source for interferometric measurements of multiple surface cavities 

[10829-19] 
     
 10829 0D  Mid-spatial frequency errors of mass-produced aspheres [10829-20] 

     
 10829 0E  Tight tolerances for large-volume precision-pressed plastic optics (COMPAS) [10829-21] 

     
 10829 0F  On the metrology of the MSF errors [10829-22] 

iii

Proc. of SPIE Vol. 10829  1082901-3



     
 10829 0G  Efficient assembly of lens objectives using sub-cell alignment turning [10829-25] 

     
 10829 0H  gPVA: a system for the classification of grinding tools [10829-26] 

     
 10829 0I  DefGO [10829-28] 

     
 10829 0J  Increasing critcal depth of cut in ductile mode machining of tungsten carbide by process 

parameter controlling [10829-30] 
     
 10829 0K  SPDT and standard CNC-grinding of tungsten carbide molds for precision glass molding: an 

experimental process analysis [10829-31] 
     
 10829 0L  Contribution of the phase transfer function of extended measurement cavities to mid spatial 

frequencies and the overall error budget [10829-32] 
     
 10829 0M  Closed-loop next generation laser polishing [10829-34] 

     
     

 

iv

Proc. of SPIE Vol. 10829  1082901-4



Authors 
 
 
Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article 
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36 
numbering is employed for the last two digits and indicates the order of articles within the volume. 
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc. 
 
Ament, Shelby D. V., 0D 
Bardon, D., 04 
Börret, Rainer, 03, 0F 
Bourgois, R., 04 
Buss, Christian, 0G 
Couteret, C., 04 
Dambon, O., 0J 
de Groot, Peter J., 05 
Deck, Leslie L., 05 
Doetz, M., 0J, 0K 
Fähnle, Oliver, 09, 0H, 0J, 0K, 0M 
Ferachoglou, N., 04 
Frantz, Amy, 0D 
Fütterer, G., 0L 
Geyl, Roland, 04 
Glaschke, Torsten, 05 
Haberl, Alexander, 06, 08, 0L 
Harel, E., 04 
Harsch, Antonia, 08 
Hofbauer, E., 0B 
Jha, Diwaker, 02 
Kim, DaeWook, 0M 
Klocke, F., 0J 
Kometer, R., 0B 
Kukso, Olga, 03, 0F 
Langenbach, E., 0J 
Lee, J., 0J 
Leutz, Ralf, 0E 
Liebl, Johannes, 06, 0I, 0L 
Messelink, Wilhelmus A. C. M., 0D 
Olszak, Artur, 0C 
Osten, Wolfgang, 08 
Pohl, Mario, 03, 0F 
Posthumus, Jan, 0C 
Pruss, Christof, 08 
Rascher, Rolf, 03, 06, 09, 0A, 0F, 0H, 0I, 0M 
Salsbury, Chase, 0C 
Schaefer, David, 07 
Schopf, C., 0I 
Sitzberger, Sebastian, 09, 0A 
Stairiker, Matthew, 0D 
Trum, Christian J., 09, 0A 
Vogt, Christian, 09, 0H, 0K, 0M 
Voznesenskaia, Mariia, 02 
Voznesenskiy, Nikolay, 02 
Wielandts, Marc, 0E 
Wielandts, Rémi, 0E 
Zaeh, Michael F., 0A 

 

v

Proc. of SPIE Vol. 10829  1082901-5



Proc. of SPIE Vol. 10829  1082901-6



Conference Committee 
 
 
Conference Chairs 

Rolf Rascher, Hochschule Deggendorf Technologiecampus Teisnach 
(Germany) 

Oliver Fähnle, FISBA AG (Switzerland) 
 

Conference Program Committee 

Dae Wook Kim, College of Optical Sciences, The University of Arizona 
(United States) 

                    Jessica de Groote-Nelson, Optimax Systems, Inc. (United States) 
                    Oliver Fähnle, FISBA AG (Switzerland) 
                    Gerald Fütterer, Hochschule Deggendorf Technologiecampus  
                        Teisnach (Germany) 

David D. Walker, University of Huddersfield (United Kingdom) 
Christine Wünsche, Hochschule Deggendorf Technologiecampus 

Teisnach (Germany) 
 

Session Chairs 

1     High Precision Manufacturing I 
                    Jessica de Groote-Nelson, Optimax Systems, Inc. (United States) 
 

2     Measurement in Production I 
                    Gerald Fütterer, Hochschule Deggendorf Technologiecampus  
                        Teisnach (Germany) 
 

3      Measurement in Production II 
Christine Wünsche, Hochschule Deggendorf Technologiecampus 

Teisnach (Germany) 
 

4      High Precision Manufacturing II 
Rolf Rascher, Hochschule Deggendorf Technologiecampus Teisnach 

(Germany) 
 

5      Standards and Smart Manufacturing 
Oliver Fähnle, FISBA AG (Switzerland) 

 
6      Processes in Production 

Thomas Arnold, Institut für Fetigungstechnik (Germany) 
 

vii

Proc. of SPIE Vol. 10829  1082901-7



Proc. of SPIE Vol. 10829  1082901-8



Introduction 
 
 
The Fifth European Seminar on Precision Optics Manufacturing took place in 
Teisnach (Germany) from 10–11 April 2018. Over 100 attendees from all over the 
world met to discuss topics surrounding manufacturing and measuring 
technology for precision optics and optical systems. In cooperation with SPIE, this 
conference became the biggest symposium on optics manufacturing in the 
German area. The organizers, Deggendorf Institute of Technology (Germany), 
and the Technology Campus Teisnach (Germany), express their thanks to our 
committee members, conference and session chairs, all the authors and 
speakers, and to the internal team behind the scenes. Their contribution of time 
and effort were the basis of the symposium’s great success. We also thank the 
SPIE staff, who did everything correctly, on time, and in a professional way. Such 
a symposium is brought to life by the audience. Thanks to all the attendees who 
listened to the talks and gave feedback. The lively and intense discussions during 
the breaks and sessions indicate the need for a high-level communication 
platform for the experts in optics manufacturing technologies. Papers addressed 
a wide range of current tasks in industry and research and covered these main 
topics: 
 

 Manufacturing and measurement of optics from sub millimeter to large 
and giant dimensions and optical systems: 
Processes for grinding, polishing, centering, assembly, handling tolerances, 
error budget and costs, surface modification, cleaning and coating of 
optics 
 

 Standards in optics manufacturing: 
Techniques and approaches to generate, maintain and ensure high 
precision. Education in optics. 
 

 Advanced and next generation (future) technologies in high precision 
manufacturing: 
Ultraprecision machining, kinetic abrasive polishing, additive 
manufacturing, molding, new and special materials, next generation of 
giant optics manufacturing and testing. 
 

 Smart manufacturing and industrial internet in the production of optics: 
Lessons learned in industry and research institutes in environment, media 
control, process stability, data handling and data mining. 

  
The presented contributions and discussions confirmed the high industrial 
relevance of the symposium. In these proceedings, the reader will find a great 
number of the presented talks and posters presented during the symposium. 
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We look forward to continuing this series of symposia with the 6th European 
Seminar on Precision Optics Manufacturing on 9–10 April 2019. Papers will be 
accepted until 31 December 2018. 
 
 

Rolf Rascher 
Oliver Fähnle 
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