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Abstract

Thin film holographic gratings have attracted significant attention due the tailorability of their
photonic properties. The ability of holography to create materials with unique photonic
properties is particularly promising when combined with stimuli-responsive liquid crystals.
Holographic polymer-dispersed liquid crystals (H-PDLCs) are an example of such a system
where nonuniform irradiation is used to template alternating polymer-rich and polymer-poor
regions with a periodicity related to the illumination wavelength. These systems typically use
nonmesogenic monomers at a concentration range where a significant volume fraction of the
final system is polymer. Here, we present a reconfigurable material that was generated by
holographically polymer stabilizing liquid crystals (H-PSLCs) using liquid crystalline
monomers, thereby enabling both alternating regions to be liquid crystalline. The “stabilizing
effect” of the liquid crystalline polymer leads to a material with regions of periodic transition
temperatures. As written, the polymer-rich regions have a higher isotropic transition
temperature than the polymer-poor regions. Upon heating these samples beyond the isotropic
temperature of the polymer-poor regions, a vivid wavelength specific reflection appears due to
the refractive index mismatch between the ordered liquid crystalline polymer-rich regions and
the disordered isotropic polymer-poor regions. When these materials are further heated to the
isotropic temperature of the polymer-rich regions, the samples again return to a transparent
state because the refractive index modulation between the alternating isotropic regions is
negligible. By tailoring the liquid crystalline isotropic transition temperature to be near-room
temperature, modest AC-fields can be used as an Ohmic heat source to drive the thermal color
change.
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Characterization and other experimental details: Reflection efficiency as a function of
temperature and polarization direction of the reading beam maximum, H-PSLCs prepared with
various laser exposure intensities, reversible switching response of H-PSLCs with various
polymer concentrations, and various alkyl chain lengths (PDF)

Terms & Conditions
Most electronic Supporting Information files are available without a subscription to ACS Web
Editions. Such files may be downloaded by article for research use (if there is a public use license
linked to the relevant article, that license may permit other uses). Permission may be obtained from
ACS for other uses through requests via the RightsLink permission system:
http://pubs.acs.org/page/copyright/permissions.html.

Reconfigurable Reflective Colors in Holographically
Patterned Liquid Crystal Gels

figshare



 

https://pubs.acs.org/doi/10.1021/acsphotonics.0c00832?goto=supporting-info
https://pubs.acs.org/doi/suppl/10.1021/acsphotonics.0c00832/suppl_file/ph0c00832_si_001.pdf
https://pubs.acs.org/page/copyright/permissions.html
https://figshare.com/collections/Reconfigurable_Reflective_Colors_in_Holographically_Patterned_Liquid_Crystal_Gels/5066067
https://pubs.acs.org/


7/27/2021 Reconfigurable Reflective Colors in Holographically Patterned Liquid Crystal Gels | ACS Photonics

https://pubs.acs.org/doi/abs/10.1021/acsphotonics.0c00832# 4/5

Partners

1155 Sixteenth Street N.W.
Washington, DC 20036

Copyright © 2021

American Chemical Society

About

About ACS Publications
ACS & Open Access

ACS Membership

Resources and
Information

Journals A-Z
Books and Reference
Advertising Media Kit

Support & Contact

Help
Live Chat

FAQ

Cited By

This article is cited by 2 publications.

1. Mingli Ni, Wen Luo, Dan Wang, Yue Zhang, Haiyan Peng, Xingping Zhou, Xiaolin Xie. Orthogonal Reconstruction
of Upconversion and Holographic Images for Anticounterfeiting Based on Energy Transfer. ACS Applied Materials
& Interfaces 2021, 13 (16)
, 19159-19167. https://doi.org/10.1021/acsami.1c02561

2. Ben Pelleg, Carl Steinhauser, Marquise Pullen, Joseph Linden, Adam Fontecchio. Electrically switchable electro-
optic filters for spectral line emission detection. Applied Optics 2021, 60 (4)
, 1059.
https://doi.org/10.1364/AO.416547



 

http://www.atypon.com/
http://www.chorusaccess.org/
http://publicationethics.org/
http://www.projectcounter.org/
http://www.crossref.org/
http://www.crossref.org/crosscheck/index.html
http://www.orcid.org/
http://www.portico.org/
https://pubs.acs.org/
http://www.acs.org/content/acs/en/copyright.html
https://pubs.acs.org/page/about-us.html
http://acsopenscience.org/
https://www.acs.org/content/acs/en/membership/member-benefits/publications-discounts.html
https://pubs.acs.org/action/showPublications?pubType=journal
https://pubs.acs.org/action/showPublications?pubType=book
http://acsmediakit.org/digital/acs-pubs/?utm_source=Footer&utm_medium=Pubs&utm_campaign=CEN
https://acs.service-now.com/acs
https://acs.service-now.com/acs
https://doi.org/10.1021/acsami.1c02561
https://doi.org/10.1364/AO.416547
https://pubs.acs.org/


7/27/2021 Reconfigurable Reflective Colors in Holographically Patterned Liquid Crystal Gels | ACS Photonics

https://pubs.acs.org/doi/abs/10.1021/acsphotonics.0c00832# 5/5

Institutional Sales
ACS Publishing Center

Privacy Policy
Terms of Use

Connect with ACS Publications

 
 
 
 




 

https://solutions.acs.org/
https://publish.acs.org/publish/
http://www.acs.org/content/acs/en/privacy.html
https://www.acs.org/content/acs/en/terms.html
https://preferences.acspubs.org/journals
https://www.facebook.com/ACSPublications/
https://twitter.com/ACSPublications
https://www.youtube.com/user/AmerChemSoc
https://pubs.acs.org/page/follow.html?widget=follow-pane-rss
https://pubs.acs.org/

