
 

 
 

AFRL-RX-WP-JA-2018-0309 
 
 

 
 
PHOTOVOLTAIC LIGHT VALVE INDUCED IN A 
VERTICALLY ALIGNED NEMATIC LIQUID CRYSTAL 
ON A X-CUT FE:LINBO3 SUBSTRATE  (POSTPRINT) 
 
 
Lin Jiao and Alexander Lorenz 
 
Paderborn University 
 
 
Dean R. Evans 
 
AFRL/RX 
 
 
 
 

27 JUNE 2018 
Interim Report 

 
DISTRIBUTION STATEMENT A. 

Approved for public release: distribution is unlimited. 
 

© 2018 OPEN ACCESS – LIN JIAO, ET AL 
 

(STINFO COPY) 
 

AIR FORCE RESEARCH LABORATORY 
MATERIALS AND MANUFACTURING DIRECTORATE 

WRIGHT-PATTERSON AIR FORCE BASE, OH  45433-7750 
AIR FORCE MATERIEL COMMAND 

UNITED STATES AIR FORCE



 

 
 

REPORT DOCUMENTATION PAGE Form Approved 
OMB No. 0704-0188 

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and 
maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of information, including 
suggestions for reducing this burden, to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, 
Suite 1204, Arlington, VA 22202-4302.  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of 
information if it does not display a currently valid OMB control number.  PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 

1.  REPORT DATE  (DD-MM-YY) 2.  REPORT TYPE 3.  DATES COVERED (From - To) 
27 June 2018 Interim 23 August 2016 – 27 May 2018 

4.  TITLE AND SUBTITLE 
PHOTOVOLTAIC LIGHT VALVE INDUCED IN A 
VERTICALLY ALIGNED NEMATIC LIQUID CRYSTAL ON A 
X-CUT Fe:LiNbO3 SUBSTRATE  (POSTPRINT) 

5a.  CONTRACT NUMBER 
FA8650-16-F-5419 

5b.  GRANT NUMBER  

5c.  PROGRAM ELEMENT NUMBER 
62102F 

6.  AUTHOR(S) 
1) Lin Jiao and Alexander Lorenz – 
    Paderborn University 

2) Dean R. Evans - 
    AFRL/RX 

 

5d.  PROJECT NUMBER 
4348 

5e.  TASK NUMBER    
5f.  WORK UNIT NUMBER 

X14W 
7.  PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8.  PERFORMING ORGANIZATION REPORT NUMBER 

1) Paderborn University 
Warburger Str. 100 
33098 Paderborn Germany 

2) AFRL/RX 
    Wright-Patterson AFB 
     Dayton, OH 45433 

 

 

9.   SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10.  SPONSORING/MONITORING AGENCY 
       ACRONYM(S) 

Air Force Research Laboratory 
Materials and Manufacturing Directorate 
Wright-Patterson Air Force Base, OH  45433-7750 
Air Force Materiel Command 
United States Air Force 

AFRL/RXAP 
11.  SPONSORING/MONITORING AGENCY 
       REPORT NUMBER(S) 

AFRL-RX-WP-JA-2018-0309 

12.  DISTRIBUTION/AVAILABILITY STATEMENT 
DISTRIBUTION STATEMENT A.  Approved for public release: distribution is unlimited. 

13.  SUPPLEMENTARY NOTES 
PA Case Number: 88ABW-2018-3279; Clearance Date: 27 June 2018.  This document contains color. Journal article published 
in Optical Data Processing and Storage, Vol. 4, No. 1, 1 Nov 2018.  © 2018 Open Access – Lin Jiao et al.  The U.S. 
Government is joint author of the work and has the right to use, modify, reproduce, release, perform, display, or disclose the 
work. The final publication is available at https://doi.org/10.1515/odps-2018-0002 

14.  ABSTRACT (Maximum 200 words) 
Photovoltaic fields induced in x-cut Fe-doped lithium niobate (Fe:LiNbO3) were used to achieve optically induced defect 
formation and light valving in a vertically aligned nematic liquid crystal. Initially, the optical axis of the LC was vertically 
aligned (parallel to the surface-normal of the planar, photovoltaic substrates) throughout the whole sample. Samples were 
exposed with a focused continuous wave laser beam and investigated via microscopic imaging in-between crossed polarizers. 
The optical axis of the planar, x-cut Fe:LiNbO3 substrates was in the substrate plane and oriented parallel to one of the 
polarizers, which resulted in an initially dark state. Optically induced surface fields (with high in-plane components) generated 
within the substrates led to director reorientations and defect formation. Accordingly, the samples were locally switched in a 
transmissive state. The area affected by exposure was larger (300 μm) than the FWHM of the Gaussian exposure beam (14 μm). 
Switching from dark to bright states (light valving) could be achieved in the investigated samples much more efficiently than in 
previously investigated samples with z-cut Fe:LiNbO3-substrates. 

15.  SUBJECT TERMS  
Opto-optic responses, nonlinear optical responses, soft matter, optical modulators 

16.  SECURITY CLASSIFICATION OF: 17. LIMITATION  
OF ABSTRACT: 

SAR 

18.  NUMBER 
OF PAGES 

      8 

19a.  NAME OF RESPONSIBLE PERSON (Monitor) 
a.  REPORT 
Unclassified 

b. ABSTRACT 
Unclassified 

c. THIS PAGE 
Unclassified 

       Timothy White 
19b.  TELEPHONE NUMBER (Include Area Code) 

(937) 255-9551 
 Standard Form 298 (Rev. 8-98)         

Prescribed by ANSI Std. Z39-18 



����������� 	
������������������������������������������� ������������������!�����"�!�##��������������$%��!�##������$%�����"�&����������

��������'�������(����)�
��*&+,�-./0/1234526738/ 9:/;533/00������������<�="����������>����������?@A4B6BCB8617387D46C18C7;D7;EF3/E7;1C/2673188G187D;/E;/H167387IF7E32G0618B;1JK3F6L/MN7OP9Q0FP06216/�����+RR������)R����S�SR����$
��$���
<����"������S�
��*��"����(����#������
��*��������(����#���

�
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DISTRIBUTION STATEMENT A. Approved for public release (PA): distribution is unlimited.
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