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Summary & References

•We introduce a Bilayer Polarization Grating which enables
more effective implementation of highly compact tunable
passband filters with small bandwidth and polarization
independence1.

• The key advantage of the BPG is that it allows very thick
tunable gratings to be implemented with small grating peri-
ods.

• The BPG tunable optical filter has several important appli-
cations including ultra-compact imaging spectroscopy, medi-
cal imaging, and remote sensing.2

• In this work we discuss the fabrication techniques and com-
pelling properties of BPGs. We also also evaluate the advan-
tages of these gratings for the tunable optical filter applica-
tion.

• Polarization gratings can be either switchable (by applied voltage) or polymer

• Both types of gratings share unique properties1,3,4: only 3 diffraction orders,
0-th order is polarization independent and its diffraction efficiency is expressed
as:

• BPG is a hybrid grating consisting of one switchable and
one non-switchable layer.

• Primary advantage is allowing the fabrication of very thick
gratings with small grating periods.

• LPP is coated on the ITO elec-
trode and exposed with the UV
polarization hologram.

• The surface of the second ITO
substrate is treated for the in-
plane, degenerate anchoring con-
dition for LCs.

• The polymer is coated in thin
layers and photopolymerized by
UV lamp.

• A cell gap is created with glue
and the Nematic LC (MDA06-177
from Merk) is injected in the gap.

• We experimentally demonstrated bilayer polarization gratings exhibiting all of the compel-
ling properties of standard PGs, and additionally allowing for the fabrication of thick gratings
at relatively low grating periods (15µm).

• We experimentally demonstrated a passband filter constructed from 3 bilayer polarization
gratings and we showed that the exponential progression yields a lower FWHM (~64nm vs
~80nm with a linear progression).
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Tuning of Switchable Grating
by Applied Voltage
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• The birefringence of the cell is a weighted average of the
switchable (S subscript) and non-switchable (P subscript) portions :

• All other diffraction properties are maintained.
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• Improvement in FWHM requires
very thick Polarization Gratings
• Cannot fabricate high quality,
thick PGs with low grating periods
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• The One Full Wave grating is an ordinary switchable polarization grating that exhibits
one full-wave retardation at a center wavelength of ~685nm.

• The other three gratings are Bilayer Polarization Gratings with switchable layers that
also exhibit one full-wave retardation at the design wavelength.

• The Two Full Wave grating has a polymer layer of thickness equal to one additional full
wave retardation at the center wavelength.

• The Three and Four Full Wave gratings have polymer layers of thickenss equal to 2 and
3 full wave retardations at ~685nm.

FWHM ~ 80nm
Peak ~ 72%

FWHM ~ 64nm
Peak ~84%
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