
PROCEEDINGS OF SPIE 
 

 

Volume 13391 

Proceedings of SPIE 0277-786X, V. 13391 

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

 

Quantum Computing, 
Communication,  
and Simulation V 
 
 
 
Philip R. Hemmer 
Alan L. Migdall 
Editors   

 
 
25–30 January 2025 
San Francisco, California, United States 
 
 
Sponsored and Published by  
SPIE 
                                       
 



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 Quantum Computing, Communication, and Simulation V, edited by 
Philip R. Hemmer, Alan L. Migdall, Proc. of SPIE 13391, Seven-digit Article CID Number (DD/MM/YYYY); 
(DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510685307 
ISBN: 9781510685314 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2025 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. 

 



Contents 

 vii
  

Conference Committee 
 

    

QUANTUM COMMUNICATION (SPACE-, FREE-, AND FIBER-BASED) 
  

13391 02 Space quantum communication networks (Invited Paper) [13391-1] 

  
13391 03 Arbitrary unitary transformation over time-binned optical modes and the demonstration of 

superadditive communication [13391-2] 
  

13391 04 Phase stabilization of high-bandwidth squeezed and entangled states over 1km distributed 
optical fiber [13391-3] 

  
13391 05 Enhancements to quantum communication performance utilizing prototype photonic 

lanterns and multiplexed single-photon detection [13391-4] 
  

13391 06 Temperature-insensitive source of polarization-entangled photon pairs through noncritical 
phasematching in single-domain KTiPO4 [13391-5] 

  
13391 07 Steps towards integrating isolated parts and developing a joint time and frequency 

distribution fiber infrastructure in Europe (Invited Paper) [13391-7] 
  

13391 08 Picosecond clock synchronization across a 7-node metropolitan scale quantum network 
(Invited Paper) [13391-8] 

  
  

QUANTUM COMMUNICATION AND QUANTUM INTERNET I 
  

13391 09 Efficient multiparty entanglement distribution with DODAG-X protocol [13391-17] 

  
  

QUANTUM COMMUNICATION AND QUANTUM INTERNET II 
  

13391 0A Towards a quantum-classical augmented network [13391-20] 

  
13391 0B Metropolitan-scale quantum network using multimode fiber [13391-21] 

  
13391 0C Compact and efficient optical parametric sources for quantum networking [13391-26] 

  
13391 0D Multiphoton interference and quantum teleportation coexisting with classical 

communications in optical fiber (Invited Paper) [13391-28] 
  
  

iii



QUANTUM COMMUNICATION AND QUANTUM INTERNET III 
  

13391 0E Ultracompact, VCSEL-based photon source for prepare-and-measure QKD [13391-29] 

  
13391 0F Ultra-compact payload for a LEO-orbit based entanglement QKD mission using cubesats 

[13391-30] 
  

13391 0G Frequency-bin entanglement-based quantum key distribution [13391-34] 

  
13391 0H Simple quantum state tomography of single-photon entanglement [13391-35] 

  
  

QUANTUM ENABLED SECURITY 
  

13391 0I Twin-field QKD over a deployed optical network enabled by long-range phase locking and 
semiconductor detectors [13391-37] 

  
  

QUANTUM COMPUTATION I 
  

13391 0J Architectures for quantum data center networks [13391-44] 

  
13391 0K Key technologies toward ultra-fast optical quantum computers (Invited Paper) [13391-47] 

  
  

QUANTUM COMPUTATION II 
  

13391 0L Optimized quantum circuit partitioning across multiple quantum processors [13391-48] 

  
  

QUANTUM COMPUTATION III 
  

13391 0M Independent optical control of co-located 85Rb and 87Rb ensembles for quantum 
information processing [13391-55] 

  
  

QUANTUM INTERFACES AND TECHNOLOGY I 
  

13391 0N Superconducting 2.5D interposer for quantum processors [13391-59] 

  
  

QUANTUM INTERFACES AND TECHNOLOGY II 
  

13391 0P Crystalline waveguides for efficient integrated quantum memories [13391-62] 

  

iv



  
QUANTUM SIMULATION 

  
13391 0Q Large-scale 2D mode couplers via liquid crystal metasurfaces [13391-65] 

  
13391 0R Simple measurements and efficient optimization of linear optical networks [13391-66] 

  
13391 0S Photon culling: a new photon subtraction approach with application to non-classical light 

generation [13391-67] 
  

13391 0T Quantum algorithm for modeling confinement in nanostructures [13391-68] 

  
13391 0U Relaxation of an out-of-equilibrium closed quantum systems: experimental observations of 

decay of turbulence and the stages to reach equilibrium (Invited Paper) [13391-69] 
  
  

QUANTUM REPEATERS AND QUANTUM CRYPTO 
  

13391 0V Single-photon Raman interaction for realizing the photon-number splitting attack [13391-72] 

  
13391 0W Colloidal quantum dots grown from singly-doped seed clusters: a spin-photon interface for 

quantum memories and quantum repeaters [13391-70] 
  

13391 0X A fast and robust quantum random number generator with a self-contained integrated 
photonic randomness core (Invited Paper) [13391-71] 

  
13391 0Y Over 40 Gbps tri-type quantum random number generator [13391-12] 

  
  

SINGLE-PHOTON DETECTION COMPONENTS I 
  

13391 0Z Accurately modeling the recovery time of superconducting nanowire single-photon 
detectors as a function of bias current [13391-75] 

  
13391 10 Photon distillation with reduced resource costs for fault-tolerant quantum computation 

[13391-79] 
  
  

SINGLE-PHOTON DETECTION COMPONENTS II 
  

13391 11 Interfacing superconducting nanowire single photon detectors with cryogenic opto-
electronics in lithium niobate for quantum photonic applications (Invited Paper) [13391-80] 

  
13391 12 A 24-mode laser-written universal photonic processor in a glass-based platform [13391-81] 

  
  

v



 
SINGLE-PHOTON DETECTION COMPONENTS III 

  
13391 13 Classical and non-classical regimes in four-wave mixing from an ensemble of cold  

two-level atoms [13391-86] 
  
  

POSTER SESSION 
  

13391 14 High spectral purity polarization entanglement source based on dual-element PPKTP 
waveguides [13391-92] 

  
13391 15 Toward entanglement swapping between moving platforms [13391-93] 

  
13391 16 Adaptive optics for single photons with parametrically varied emulated turbulence  

[13391-94] 
  
  

DIGITAL POSTER SESSION 
  

13391 17 Image compression using quantum wavelet transforms [13391-96] 

  
  

 

vi


