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In news– A soft tunable photonic crystal with enhanced thermal
stability  and  optical  purity  developed  by  researchers  has
potential  applications  in  making  more  durable  and  better
reflective displays and laser devices.
About Photonic crystals-

Photonic crystals are optical nanostructures in which
the refractive index changes periodically. This affects
the  propagation  of  light  in  the  same  way  that  the
structure  of  natural  crystals  gives  rise  to  X-ray
diffraction  and  that  the  atomic  lattices  (crystal
structure) of semiconductors affect their conductivity
of electrons. 
Photonic  crystals  occur  in  nature  in  the  form  of
structural colouration and animal reflectors. Examples
found in nature include opal, butterfly wings, peacock
feathers, etc., exhibiting distinct iridescent colours.
When  artificially  produced  or  engineered  in
laboratories, photonic crystals promise to be useful in
a range of applications ranging from reflection coatings
to optical computers. 
They enable the PCs to exhibit structural colours in the
visible spectral regime. 
Liquid  crystalline  (LC)  materials  exhibiting  self-
organization,  phase  transition,  and  molecular
orientation behaviors in response to external stimuli
are  attracting  significant  attention  for  tuning  of
advanced photonic materials and devices.
Blue phase (BP), a unique thermodynamic phase of liquid
crystals, is a 3D photonic crystal by virtue of the
combination of a cubic lattice structure and fluidity. 
With the lattice spacing of a few hundred nanometres,
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the cubic BP exhibits selective reflection of colours in
the visible spectrum. 
Due  to  the  soft  stimuli  responsiveness  of  BP,  the
Photonic Bank Gap (PBG) (phenomenon that prevents light
of certain frequencies or wavelengths from propagating
in one, two, or any number of polarisation directions
within  the  materials)  can  be  efficiently  tuned  with
relatively low-magnitude thermal, electric and optical
fields.
However, fabricating devices is still a challenge given
the drawbacks BP suffers from, leading to operational
difficulties.  The  low  thermal  stability  and
polycrystalline  nature  limit  achieving  vivid  colours
over a large area for device applications.
A  research  team  from  the  Centre  for  Nano  and  Soft
Sciences  (CeNS),  an  autonomous  institute  of  the
Department  and  Science  and  Technology  (DST),  has
overcome precisely these two challenges and developed a
BP system which operates in the visible spectrum with
high optical purity and enhanced thermal stability. 


