PROCEEDINGS OF SPIE

Quantum Technologies for
Defence and Security Il

Giacomo Sorelli
Veronica Fernandez
Sylvain Schwariz
Editors

15-18 September 2025
Madrid, Spain

Sponsored by
SPIE

General Sponsors
FiberBridge PhoToniqs (Germany)
lberoptics Sistemas Opticos (Spain)

Published by
SPIE

Volume 13676

Proceedings of SPIE 0277-786X, V. 13676

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



The papers in this volume were part of the tfechnical 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 Quantum Technologies for Defence and Security Il, edited by Giacomo
Sorelli, Veronica Fernandez, Sylvain Schwartz, Proc. of SPIE 13676, Seven-digit Arficle CID Number
(DD/MM/YYYY); (DOI URL).

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

ISBN: 9781510692916
ISBN: 9781510692923 (electronic)

Published by

SPIE

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

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2025 Society of Photo-Opfical 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, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

Conference Committee

SENSORS + IMAGING PLENARY SESSION

13676 02 Space-based QKD, drivers, and perspectives (Plenary Paper) [13676-500]
QUANTUM COMPUTING
13676 03 From hardware to algorithms: shaping the future of defense applications with quantum
computing (Invited Paper) [13676-2]
QUANTUM COMMUNICATION |
13676 05 The Rome quantum key distribution network and the EuroQCI program [13676-10]
13676 06 Integration of a free-space QKD link info a metropolitan quantum network: a use case
within EuroQCI [13676-11]
13676 07 QURSA: architecture for quantum-safe 5G [13676-12]
QUANTUM COMMUNICATION II
13676 08 Polarization multiplexing CV-QKD with polarization drift post-compensation
(Best Student Paper Award) [13676-15]
ATOM INTERFEROMETRY I
13676 09 GaN quantum technologies for defence and security [13676-22]
RYDBERG SENSING
13676 OA  Fast surrogate modelling of EIT in atomic quantum systems using LSTM neural networks

[13676-27]



NV CENTERS

13676 0B Towards fieldable NVC quantum sensors for defense applications (Invited Paper) [13676-28]

QUANTUM IMAGING |

13676 0C  Asynchronous QGI: videorate imaging at pW illumination [13676-31]

13676 0D  Effect of relay surface calibration on reconstruction capabilities of SPAD array-based non-
line-of-sight imaging systems [13676-33]

QUANTUM IMAGING I

13676 OE  Quantum-optimal source discrimination with imperfect demultiplexers [13676-35]

13676 OF  Single photon superresolution imaging and spectroscopy [13676-36]

13676 0G  Single photon imaging for maritime night situational awareness [13676-37]

FREE-SPACE QUANTUM COMMUNICATION: JOINT SESSION

13676 OH Quantum optics in the turbulent atmosphere: fundamental issues and applications
(Invited Paper) [13676-38]

13676 0l Satellite QKD developments for secure communications (Invited Paper) [13676-39]

13676 0J Quantum-safe dual-link architecture with PQC-based authentication and CV-QKD
[13676-40]

POSTER SESSION

13676 0K Quantum recurrent neural network for predicting the chaotic system [13676-41]

13676 0L  Assisted decision making using optimal sensor deployment techniques [13676-43]

13676 OM  Feasibility study and SKR performance analysis of drone-based platforms for quantum key
distribution [13676-44]



