
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 10735 
 
 

Proceedings of SPIE 0277-786X, V. 10735 

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

Liquid Crystals XXII 
 
 
 
Iam Choon Khoo 
Editor   

 
 
19–20 August 2018 
San Diego, California, United States 
 
 
Sponsored and Published by  
SPIE 
                                       
 

Liquid Crystals XXII, edited by Iam Choon Khoo, Proc. of SPIE Vol. 10735, 1073501
© 2018 SPIE · CCC code: 0277-786X/18/$18 · doi: 10.1117/12.2515222

Proc. of SPIE Vol. 10735  1073501-1



S PIES DIGITAL

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 Liquid Crystals XXII, edited by Iam Choon Khoo, Proceedings of SPIE 
Vol. 10735 (SPIE, Bellingham, WA, 2018) Seven-digit Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510620414 
ISBN: 9781510620421 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
Copyright © 2018, Society of Photo-Optical Instrumentation Engineers. 
 
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 copying fees. The Transactional Reporting Service base fee for this 
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright 
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made 
electronically through CCC Online 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. The CCC fee code is 0277-
786X/18/$18.00. 
 
Printed in the United States of America. 
 

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

 

SPIEDigitalLibrary.org 
 
 
 

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation 
identifier (CID) number is assigned to each article 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. 10735  1073501-2



  Contents 
 
 
 

  v Authors 
  vii Conference Committee 
  

   LC FOR PHOTONIC APPLICATIONS 
     
 10735 07  Oscillatory dynamic surface structures in patterned liquid crystal network coatings [10735-5] 

     
     

   LC FOR BIOSENSING AND NOVEL APPLICATIONS 
     
 10735 09  Dye- and dye-doped liquid crystals in biosensing (Invited Paper) [10735-7] 

     
 10735 0B  Multifunctional reflectors in the carapace of scarab beetles (Invited Paper) [10735-9] 

     
     

   BLUE PHASE AND CHIRAL LIQUID CRYSTALS 
     
 10735 0H  Aggregation and chirality (Keynote Paper) [10735-15] 

     
 10735 0I  Three-dimensional crystal orientation of blue phase liquid crystals on surfaces (Invited Paper) 

[10735-16] 
     
 10735 0N  Graphene: a new liquid crystal for high performance electro-optic applications (Invited Paper) 

[10735-45] 
     
     

   NOVEL PHOTONIC APPLICATIONS 
     
 10735 0S  Control of the haze value by the electro-hydrodynamic effect in a liquid crystal cell  

(Invited Paper) [10735-25] 
     
     

   NOVEL PHOTONIC APPLICATIONS 
     
 10735 0U  Photorefractive effect in smectic c liquid crystal blends containing small amount of chiral 

dopant (Invited Paper) [10735-27] 
     
     

iii

Proc. of SPIE Vol. 10735  1073501-3



   PLASMONIC AND NOVEL LCS 
     
 10735 12  Biphasic and colloidal liquid crystal systems (Invited Paper) [10735-36] 

     
 10735 13  Design and fabrication of an aspheric geometric-phase lens doublet (Invited Paper) [10735-37]

     
 10735 14  Integrated organic donor-acceptor bulk heterojunctions for self-activated liquid crystal light 

modulators. [10735-38] 
     
 10735 16  Electrically controlled birefringence: Tuning the threshold voltage of liquid crystal cells  

[10735-44] 
     
     

   POSTER SESSION 
     
 10735 1A  Transmittance control of a liquid crystal device using a dye mixture [10735-43] 

     
     

 

iv

Proc. of SPIE Vol. 10735  1073501-4



Authors 
 
 
Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article 
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36 
numbering is employed for the last two digits and indicates the order of articles within the volume. 
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc. 
 
Broer, Dirk J., 07 
Campidelli, Stephane, 0N 
Chiang, Yi-Lun, 09 
Choi, Tae-Hoon, 0S 
D'Alessandro, Giampaolo, 14 
Escuti, Michael J., 13 
Evans, Julian, 12 
Fukuda, J.-i., 0I 
Garbovskiy, Y., 16 
Glushchenko, A., 16 
He, Sailing, 12 
Heiser, Thomas, 14 
Hendrikx, Matthew, 07 
Hornburg, Kathryn J., 13 
Huh, Jae-Won, 0S, 1A 
Ji, Seong-Min, 0S, 1A 
Jo, Young-Seo, 0S, 1A 
Kaczmarek, Malgosia, 14 
Karn, Abhishek, 09 
Kikuchi, H., 0I 
Kim, Jihwan, 13 
Kim, JinHong, 1A 
Kim, Jin-Hun, 0S 
Kim, MinJae, 0N 
Kim, Sang-Hyeok, 1A 
Kim, Youn Sang, 0N 
Kudenov, Michael W., 13 
Kwok, Ryan T. K., 0H 
Lam, Jacky W. Y., 0H 
Lee, Mon-Juan, 09 
Lee, Wei, 09 
Lim, Eunjung, 1A 
Liu, Danqing, 07 
Mitov, Michel, 0B 
Nam, Seung-Min, 1A 
Oh, Seung-Won, 1A 
Ohkawa, T., 0I 
Ozaki, M., 0I 
Park, Ji Hyun, 0N 
Regrettier, Thomas, 14 
Sasaki, Takeo, 0U 
Scalia, Giusy, 0N 
 

Schenning, Albertus P.H. J., 07 
Shahini, Sharif, 0N 
Takahashi, M., 0I 
Tang, Ben Zhong, 0H 
Wang, Nan, 12 
Wu, Po-Chang, 09 
Xiang, Xiao, 13 

Yamamoto, Jun, 0N 
Yoon, Tae-Hoon, 0S, 1A 
Yoshida, H., 0I 
Zhang, Haoke, 0H 

 

v

Proc. of SPIE Vol. 10735  1073501-5



Proc. of SPIE Vol. 10735  1073501-6



Conference Committee 
 
 
Symposium Chairs 

Zakya H. Kafafi, Lehigh University (United States) 
Ifor D. W. Samuel, University of St. Andrews (United Kingdom) 

 

Conference Chair 

Iam Choon Khoo, The Pennsylvania State University (United States) 
 

Conference Program Committee 

Timothy J. Bunning, Air Force Research Laboratory (United States) 
Shaw-Horng Chen, University of Rochester (United States) 
Jean-Pierre Huignard, Jphopto (France) 
Tomiki Ikeda, Chuo University (Japan) 
Malgosia Kaczmarek, University of Southampton (United Kingdom) 
Oleg D. Lavrentovich, Kent State University (United States) 
Sin-Doo Lee, Seoul National University (Korea, Republic of) 
Tsung-Hsien Lin, National Sun Yat-Sen University (Taiwan) 
Francesco Simoni, University Politecnica delle Marche (Italy) 
Nelson V. Tabiryan, BEAM Company (United States) 
David M. Walba, University of Colorado at Boulder (United States) 
Shin-Tson Wu, CREOL, The College of Optics and Photonics, University 

of Central Florida (United States) 
 

Session Chairs 

1      LC for Photonic Applications 
Iam Choon Khoo, The Pennsylvania State University (United States) 

 
2      LC for Biosensing and Novel Applications 

Malgosia Kaczmarek, University of Southampton (United Kingdom) 
 

3      Chiral LC, Switches and Lens 
Tsung-Hsien Lin, National Sun Yat-sen University (Taiwan) 

 
4      Blue Phase and Chiral Liquid Crystals 

Kenneth L. Marshall, University of Rochester (United States) 
 

5      Novel Photonic Applications I 
Nelson V. Tabirian, BEAM Company (United States) 

 

vii

Proc. of SPIE Vol. 10735  1073501-7



             6      Novel Photonic Applications II 
                     Sin-Doo Lee, Seoul National University (Korea, Republic of) 
 

7      Novel LC for Photonics 
Malgosia Kaczmarek, University of Southampton (United Kingdom) 

 
8      Plasmonic and Novel LCs 

Iam Choon Khoo, The Pennsylvania State University (United States) 
 
 

 

viii

Proc. of SPIE Vol. 10735  1073501-8


