
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12419 
 
 

Proceedings of SPIE 0277-786X, V. 12419 

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

 

Ultrafast Phenomena and 

Nanophotonics XXVII 
 
 
 

Markus Betz 

Abdulhakem Y. Elezzabi 
Editors   

 

 

29 January – 1 February 2023 

San Francisco, California, United States 

 

 

Sponsored by  

SPIE 

 

Co-sponsored by 

Class 5 Photonics GmbH (Germany) 

 

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 Ultrafast Phenomena and Nanophotonics XXVII, edited by Markus Betz, 

Abdulhakem Y. Elezzabi, Proc. of SPIE 12419, Seven-digit Article CID Number (DD/MM/YYYY); (DOI 

URL). 

 

ISSN: 0277-786X 

ISSN: 1996-756X (electronic) 

 

ISBN: 9781510659438 

ISBN: 9781510659445 (electronic) 

 

Published by 

SPIE 

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

Telephone +1 360 676 3290 (Pacific Time) 

SPIE.org 

Copyright © 2023 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 

  

   TERAHERTZ RADIATION SPECTROSCOPY, GENERATION, AND SOURCES 

     

  12419 02  Generation of intense terahertz pulses with variable elliptical polarization (Invited Paper) 

[12419-2] 

     
     

   TIME AND SPACE RESOLVED DYNAMICS 

     

  12419 03  Ultrafast spatiotemporal dynamics of a charge-density wave using femtosecond dark-field 

momentum microscopy (Invited Paper) [12419-15] 

     
  12419 04  Visualizing electron-phonon and phonon-phonon coupling in momentum and time with 

ultrafast electron scattering (Invited Paper) [12419-16] 

     
     

   TERAHERTZ SPECTROSCOPY AND SPIN MANIPULATION 

     

  12419 05  Ultrafast single-shot optical and THz spectroscopy: a window into nonlinear dynamics of 

condensed matter systems (Invited Paper) [12419-21] 

     
     

   ULTRAFAST IMAGING 

     

  12419 06  Imaging and controlling ultrafast dissociation dynamics: from conventional to surprising paths 

(Invited Paper) [12419-25] 

     
     

   ULTRAFAST PHENOMEAN IN MONOLAYERS AND 2D MATERIALS 

     

  12419 07  Microscopic modelling of phonon-mediated exciton propagation in organic semiconductors 

(Invited Paper) [12419-27] 

     
  12419 08  Ultrafast dynamics of photoexcitations in 2D Ti3C2Tz, Mo2Ti2C3Tz, and Nb2CTz MXenes [12419-29] 

   

 

 

  
     

iii



 

   COHERENT AND NONLINEAR DYNAMICS OF OPTICAL EXCITATIONS II 

     

  12419 09  Experimental studies of the excitonic nonlinear response of GaAs-based type-I and type-II 

quantum well structures interacting with optical and terahertz fields [12419-34] 

     
  12419 0A  Analysis of the nonlinear optical response of excitons in type-I and type-II quantum wells 

including many-body correlations [12419-35] 

     
     

   ULTRAFAST PLASMONICS 

     

  12419 0B  Two-beam nonlinearity in indium tin oxide in the continuous wave limit (Invited Paper)  

[12419-36] 

     
  12419 0C  30 GHz plasmonic slot MoTe2 photodetector integrated with silicon photonic circuits at telecom 

wavelength [12419-38] 

     
     

   ULTRAFAST DYNAMICS, NONLINEAR OPTICAL, AND TRANSPORT EFFECTS 

     

  12419 0D  Electrical control of second harmonic generation from intersubband polaritonic metasurfaces 

(Invited Paper) [12419-40] 

     
     

   PLASMONIC AND PHOTONIC DEVICES 

     

  12419 0E  Ultrafast charge and field driven optical modulators and switches (Invited Paper) [12419-45] 

     
  12419 0F  Nanoscale manipulating plasmonic silver adatoms for dynamic light modulation  

(Invited Paper) [12419-46] 

     
     

 
  ULTRAFAST SPECTROSCOPY, COHERENT DYNAMICS, AND NON-EQUILIBRIUM PHENOMENA 

     

  12419 0G  Terahertz-induced anomalous currents following the optical excitation of excitons in 

semiconductor quantum wells [12419-49] 

     
     

   ULTRAFAST AND NONLINEAR OPTICAL PROCESSES 

     

  12419 0H  Theoretical analysis of four-wave mixing on semiconductor quantum dot ensembles with 

quantum light (Best Student Paper Award) [12419-53] 

     
  12419 0I  Modeling of low- and high-order harmonic generation in ultrashort laser-excited resonant 

semiconductor nanostructures [12419-67] 

iv



     
  12419 0J  Generating structured 3D linear space-time light bullets with nonlocal nanophotonics [12419-9] 

     
     

   POSTER SESSION 

     

  12419 0K  Probing photoexcited free carrier dynamics of two-dimensional MXene, Nb2C, using ultrafast 

terahertz spectroscopy [12419-59] 

     
  12419 0L  Nonlinear refraction and absorption spectra of GaP crystal measurements for all-optical 

switches figure-of-merit determination [12419-60] 

     
  12419 0M  Ultrafast carrier dynamics in 2D GeS in response to photoexcitation across the visible-NIR range 

[12419-61] 

     
     

 

v




