PROCEEDINGS OF SPIE

Optifab 2021

Jessica DeGroote Nelson
Blair L. Unger
Editors

18-21 October 2021
Rochester, New York, United States

Sponsored by
SPIE

Cosponsored by
The American Precision Optics Manufacturers Association (United States)

Published by
SPIE

Volume 11889

Proceedings of SPIE 0277-786X, V. 11889

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

Optifab 2021, edited by Jessica DeGroote Nelson, Blair L. Unger, Proc. of SPIE
Vol. 11889, 1188901 - © 2021 SPIE - 0277-786X - doi: 10.1117/12.2622341

Proc. of SPIE Vol. 11889 1188901-1



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 Optifab 2021, edited by Jessica DeGroote Nelson, Blair L. Unger, Proc. of
SPIE 11889, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL).

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510646278
ISBN: 9781510646285 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2021 Society of Photo-Optical Instrumentation Engineers (SPIE).

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 fees. To obtain permission to use and share articles in this volume, visit
Copyright Clearance Center 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.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.

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

SPIE. Csrary

SPIEDigitallibrary.org

Paper Numbering: A unique citatfion identifier (CID) number is assigned fo each article in the
Proceedings of SPIE at the time of publication. Utilization of CIDs allows arficles to be fully citable as
soon as they are published online, and connects the same identifier fo 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, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscripf.

Proc. of SPIE Vol. 11889 1188901-2



Contents

OPTICAL ENGINEERING AND METROLOGY

11889 05 Advances in flexible precision aspheric form measurement using axially scanned
interferometry [11889-1]

11889 07 Flexible and fast non-contact measurement of a large off-axis non-circular AR-coated
freeform optic [11889-13]

11889 0A Impact of detector position accuracy on the MTF measurement of optical lenses [11889-6]
METROLOGY

11889 0B Measurement of transmitted wavefront error and homogeneity with a low-coherence
interfferometer [11889-7]

11889 0C High-sensitivity measurements of autofluorescence using optical interference filters [11889-8]

11889 OE Mastering the effects of air turbulence in optical components interferometric metrology
[11889-10]
COATINGS AND MATERIALS

11889 OH Defect-testing optical coatings for directed energy applications [1188%-34]

11889 0l Interference filters deposited on optical fiber tips [1188%-14]

11889 OK ZERODUR precision processing with optimized front figure tolerances at SCHOTT AG [11889-16]
OPTICAL MATERIALS

11889 OL From history to future market requirements of optical glass at SCHOTT [11889-18]
FREEFORM CONSIDERATIONS

11889 OP Freeform non-contact surface metrology with UltraSurf [11889-22]

Proc. of SPIE Vol. 11889 1188901-3



11889 0Q Challenges and best practices for manufacturing freeform optics [11889-23]

11889 0S Freeform manufacturing with PROSurf [11889-26]
SYSTEM ASSEMBLY CONSIDERATIONS

11889 OV Rapid centering of optics [11889-28]

11889 OW Design guidelines for predicting stress in cemented doublets undergoing temperature change:
part two [11889-29]

11889 0z Applications of automation in optical manufacturing process chain: grinding, polishing, and
metrology [11889-32]

11889 10 Enabling streamlined quality control with XONOX IQC [11889-33]
LASER PROCESSING AND METASURFACES

11889 11 Additive lithographic fabrication of a Tilt-Gaussian-Vortex mask for focal plane wavefront
sensing [11889-35]

11889 12 Femtosecond laser direct writing of a Fresnel zone plate in glasses for mid-infrared imaging
applications [11889-36]
BOUND ABRASIVE AND LASER ASSISTED FABRICATION METHODS

11889 15 Fixed abrasive diamond fine grinding pads for enhanced processing of optical glasses
[11889-39]

11889 16 Laser-assisted single-point diamond turning of fused silica convex asphere [11889-40]

11889 17 Experimental investigation on the effect of diamond type on the performance of single-point
diamond turning (SPDT) of <111> silicon [11889-41]

11889 19 UPC 100: compact and versatile diamond-turning machine for small optics [1188%-43]

11889 1A Ultrasonic with rotating tool center point and kinematics [11889-44]
SUB-APERTURE POLISHING AND MSF SMOOTHING METHODS

11889 1B Magnetorheological finishing of freeform optics using a spiral toolpath [11889-45]

Proc. of SPIE Vol. 11889 1188901-4



11889 1C A shop-friendly removal function characterization method for MRF spots [11889-47]
11889 1E High removal rate MRF [11889-49]
POSTER SESSION
11889 1G Sub-assembly fabrication of diamond-turned aluminum image slicers [11889-52]
POST-DEADLINE PAPERS
11889 1H Comparison of metrology techniques for off-axis and freeform optical surfaces [11889-3]
11889 11 Stria measurement using wave front phase imaging on a transparent plate [11889-71]
11889 1K Faster and more accurate measurement of surface radius [11889-78]

Proc. of SPIE Vol. 11889 1188901-5



Proc. of SPIE Vol. 11889 1188901-6



