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Unraveling the Science of Knotted Materials

Elizabeth J. Dresselhaus

Department of Physics, University of California, Berkeley
Berkeley, California, USA

Phone: +1 303-250-0701 e-mail: elizabeth.dresselhaus@gmail.com

Knotted materials - from liquid crystal vortex knots to metal-organic-frameworks (MOFs)
to recently discovered woven domains in ferroelectrics - have come to attention for the
possibility of designing novel emergent material responses through tuning topology. This
paradigm opens many applications of these materials - from clothing that could aid
wearers living with disabilities to carbon capture by MOFS to ultra-heat-insulating
windows made from mesoporous media. Textile materials are a tabletop medium that
reveals the role of topology in knotted materials' response. In this talk, I will introduce
several prominent examples in this field and then discuss two recent works: (1) developing
a mathematical language for textile materials and (2) uncovering emergent memory
properties in fabrics which are analogous to those found in ferromagnets. These studies
will inform structure-function analyses of knotted materials and spur future work to probe
the mechanical mechanism of memory formation in these materials.
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