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Crystals of solitonic knots in chiral liquid crystals
Ivan I. Smalyukh

Department of Physics, University of Colorado, Boulder, CO 80309, USA

Nematic Liquid Crystals (NLCs) are states of matter that combine orientational order &
fluidity. They are ubiquitous in technological applications & often serve to model behavior
of less experimentally accessible systems, ranging from elementary particles to cosmology.
While symmetries of crystalline solids are fully classified in textbooks, diversity of possible
NLC fluids remains to be explored. Unlike in solids, where symmetries of the crystal basis
are required to be compatible with crystallographic lattices, no such constraints apply to NLC
fluids that can adopt even a larger variety of symmetries yet to be discovered [1,2].
Nanoscience breakthroughs recently allowed us to introduce molecular-colloidal NLCs that
combine the thermotropic and lyotropic sub-classes [2,3], where rich phase behavior emerges
from molecular and colloidal interactions at the hierarchy of length scales, from angstroms
to micrometers [1-6]. On the other hand, NLCs were found hosting 3D topological solitons
with particle-like behavior manifesting in solitonic crystals and hierarchically super-
structured low-symmetry fluids, as well as different forms of active and driven matter [4,5].
Hypothetically, even more colorful spectrum of hierarchical NLCs can emerge if the two
approaches of low-symmetry fluid designs can merge, calling for a search for this another
layer of hierarchical NLC self-assembly in the exploration of both molecular-colloidal &
solitonic NLCs. New symmetries of molecular-colloidal and solitonic NLCs could impart
new designable material properties [7]. Therefore, the road of NLC discovery ahead is
promising the entirely new worlds of these beautiful states of condensed matter & their
technological utility.
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FVT 4 v ZHREE (NLC) 1, Edmk & @bt & Hfedadis 2 7 RREC9°, NLC I,
EZIZTHHIIEL, BRIV OFHmICED E T, EBRWIZITZT Z7EBALIZ W
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BHTH ZENTED(1,2], RODOTFT /A AOFRRBIZEY, y—Fbut
v VAF b a7 OV T T RAEMAEDE S ar A REINLC 28 AT
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AR, SIS E S ERFREOIEEYESCIEMEIZEND, 10X 5 R
HENET D IRIL RERDHLY Y R R L TWD Z & ANbho72[4,5],
I, syFaaA RBINLC & VU ko NLC O )7 ORI IAR G D 2 > D
T 7u—FEETIUE. S HICH T 7B NLC 2SHELT 5 ATREMEDY B
n. ZOHEWEHINLC OB CHMEERET IMLERD D, HrtkanA R
XY U b=y 7 NLC O#F LU FPElE, sZat aTREZ2 8 LW M BRI 2 5 2. 5 7]
REMEDNH H[7], L7z3-> T, NLC OFERIT., ZHH D3 LWEREDE OIRTE L 4
<H LW 0 B D FTREMER & 5,
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