
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12990 
 
 

Proceedings of SPIE 0277-786X, V. 12990 
 

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

 

Metamaterials XIV 
 
 
 
Kevin F. MacDonald 
Isabelle Staude 
Anatoly V. Zayats 
Editors   

 
 
7–11 April 2024 
Strasbourg, France 
 
 
Sponsored by  
SPIE 
 
Cooperating Organisations 
Photonics 21 (Germany) 
EOS—European Optical Society 
 
Published by  
SPIE 
                                       
 

Metamaterials XIV, edited by Kevin F. MacDonald, Isabelle Staude, Anatoly 
V. Zayats, Proc. of SPIE Vol. 12990, 1299001 · © 2024 SPIE

0277-786X · doi: 10.1117/12.3037015

Proc. of SPIE Vol. 12990  1299001-1



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 Metamaterials XIV, edited by Kevin F. MacDonald, Isabelle Staude, 
Anatoly V. Zayats, Proc. of SPIE 12990, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510672987 
ISBN: 9781510672994 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2024 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. 

 

SPIEDigitalLibrary.org 
 
 
 
Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the 
Proceedings of SPIE 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. 12990  1299001-2



  Contents 
 
  vii Conference Committee 

  

   ACTIVE MEDIA AND METADEVICES I 
     
  12990 02  Tunable fast optical filter using metamaterials and phase change material [12990-2] 

     
     

   MEAMATERIAL DESIGN AND MODELLING 
     
  12990 03  Modelling 2D-material-enhanced metasurfaces and gratings with quasinormal modes  

[12990-13] 
     
     

   SPACE-TIME PHENOMENA 
     
  12990 04  Quantum theory of wave scattering from time interfaces [12990-16] 

     
     

   METAMATERIALS FOR METROLOGY, SENSING AND IMAGING 
     
  12990 05  Flexible holographic metasurfaces for shape dependent imaging and curvature sensing  

(Best Student Paper Award) [12990-26] 
     
  12990 06  Metasurfaces-based polarisation imaging systems for small form-factor satellites [12990-28] 

     
  12990 07  Novel design of photonic filter chip for micro-spectrometer [12990-29] 

     
     

   METAMATERIALS FOR WAVEFRONT AND POLARIZATION CONTROL 
     
  12990 08  Symmetry breaking of the angular transmittance by a metagrating [12990-32] 

     
     

   METAMATERIALS FOR IMAGING AND TRAPPING 
     
  12990 09  Super-resolution hyperspectral characterisation of microwave metamaterials [12990-36] 

     

iii

Proc. of SPIE Vol. 12990  1299001-3



  12990 0A  Holographic metasurfaces for imaging, sensing, and optical trapping applications  
(Invited Paper) [12990-37] 

     
     

   NONREPROCITY AND SYMMETRY 
     
  12990 0B  Role of asymmetries in q-BIC formation [12990-43] 

     
  12990 0C  Supersymmetric transmissionless potentials in optics [12990-44] 

     
     

   METASURFACES I 
     
  12990 0D  Tailoring the visual appearance with disordered metasurfaces (Invited Paper) [12990-50] 

     
     

   LIGHT EMISSION 
     
  12990 0E  Resonance-enhanced generation of optical harmonics from dielectric metasurfaces  

[12990-55] 
     
  12990 0F  Polarization controllable laser using chiral metamaterials with gain [12990-56] 

     
     

   ACTIVE MEDIA AND METADEVICES II 
     
  12990 0G  Frugal open-loop coherent wave control in metasurface-programmable complex media 

(Invited Paper) [12990-72] 
     
     

   POSTER SESSION 
     
  12990 0H  Mechanical properties of carbon fiber/epoxy resin composite interface based on molecular 

dynamics [12990-74] 
     
  12990 0I  Ellipsoidal nanowire metamaterials for biomedical applications [12990-77] 

     
  12990 0J  Sensing of nanoporous 2D materials like rGO using THz hole arrays [12990-78] 

     
  12990 0K  Nanostructured blazed gratings for high performance spectrographs [12990-79] 

     
  12990 0L  Design of multilayer band-pass filters for processing RAPAS alerts [12990-81] 

     
  12990 0M  Flexible holographic metasurfaces for augmented reality near-eye display [12990-83] 

iv

Proc. of SPIE Vol. 12990  1299001-4



     
  12990 0N  High numerical aperture ZrO2 holographic metasurfaces for imaging and optical trapping 

applications in the visible range [12990-84] 
     
  12990 0O  Investigation of the coupling properties between a graded epsilon-near-zero medium and a 

plasmonic antenna array [12990-87] 
     
  12990 0Q  Optimizing the design of ultra-broadband perfect absorber based on hexagonal lattice of 

titanium (Ti) parabolic nanoarrays [12990-91] 
     
  12990 0R  Design of responsive mesoporous-based open-cavity acoustic resonators operating in the GHz 

range [12990-95] 
     
  12990 0S  Ultra-miniaturized crossings based on digitized metamaterials for one-dimensional grating 

waveguides [12990-96] 
     
  12990 0T  Investigation of ion transport in solid-state nanopores with different properties using COMSOL 

modeling [12990-100] 
     
  12990 0U  Anti-reflection coatings based on quantized nanolaminates manufactured by ion beam 

sputtering [12990-104] 
     
     

   DIGITAL POSTER SESSION 
     
  12990 0V  Synthesis of metasurface-enabled broadband polarization-independent light structuring 

[12990-94] 
     
     

 

v

Proc. of SPIE Vol. 12990  1299001-5



Proc. of SPIE Vol. 12990  1299001-6



Conference Committee 
 
 
Symposium Chairs 

Francis Berghmans, Vrijie Universiteit Brussel (Belgium) 
Thierry Georges, Oxxius SA (France) 
Anna Mignani, Istituto di Fisica Applicata "Nello Carrara" (Italy) 
Paul Montgomery, Université de Strasbourg (France) 

 

Programme Track Chair 

David L. Andrews, University of East Anglia (United Kingdom) 
 

Conference Chairs 

Kevin F. MacDonald, University of Southampton (United Kingdom) 
Isabelle Staude, Friedrich-Schiller-Univ. Jena (Germany) 
Anatoly V. Zayats, King's College London (United Kingdom) 

 

Conference Programme Committee 

Hatice Altug, Ecole Polytechnique Fédérale de Lausanne 
(Switzerland) 

Angela Barreda, Carlos III University of Madrid (Spain) 
Sergey I. Bozhevolnyi, University of Southern Denmark (Denmark) 
Michele Celebrano, Politecnico di Milano (Italy) 
Andrea Di Falco, University of St. Andrews (United Kingdom) 
Tal Ellenbogen, Tel Aviv University (Israel) 
Patrice Genevet, Colorado School of Mines (United States) 
Baohua Jia, RMIT University (Australia) 
Maria Kafesaki, Foundation for Research and Technology-Hellas 

(Greece) 
Guixin Li, Southern University of Science and Technology (China) 
Stefan Linden, Rheinische Friedrich-Wilhelms-Univ. Bonn (Germany) 
Natalia M. Litchinitser, Duke University (United States) 
Alejandro Martínez, University Politècnica de València (Spain) 
Martin W. McCall, Imperial College London (United Kingdom) 
Dorota A. Pawlak, Institute of Electronic Materials Technology 

(Poland) 
Carsten Rockstuhl, Karlsruher Institut für Technologie (Germany) 
Mario Silveirinha, University Técnica de Lisboa (Portugal) 
Philippe Tassin, Chalmers University of Technology (Sweden) 
Jason G. Valentine, Vanderbilt University (United States) 
Joel Yang, Singapore University of Technology and Design 

(Singapore) 

vii

Proc. of SPIE Vol. 12990  1299001-7



Proc. of SPIE Vol. 12990  1299001-8


