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Symmetry and topology Symmetry is familiar but 

topology is also important 
 

Hidden order 

Symmetry in particle 
physics 

Supersymmetry implies 

relationships between the 

fundamental building 

blocks 

Quasicrystals  

Remarkable properties can emerge 

Applying topological quantum 
states 

Topological quantum 

computer 

Topology is a  

global property 

Topological states in 
nature 

Vortex is a familiar 

topological state 
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Exotic states 

Topological 

quantum computing 

Fractional states 

Quantum Matter 

Low dimensional systems Knots and skyrmions Topological insulators 

and iridates 

Unexpected symmetries and topologies govern 

the remarkable properties in quantum materials 
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Topological defects 

Defects in local ordering of 
liquid crystals that  

canót be simply unknotted Anisotropies 

stabilise textures and 
defects in magnets 

Stable particles can carry energy or 
information, these are knots or twists 
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ÅPuzzle 15 is split into sectors 

Topological defects 

ÅBerryós phases 

We are searching for new stable particles 
�W�K�D�W���F�D�Q���F�D�U�U�\���H�Q�H�U�J�\�����L�Q�I�R�U�P�D�W�L�R�Q�����H�W�F�« 

These can carry fractional 
quantum numbers 

- Andersonôs RVB state 

- Fractional quantum 
Hall effect 

http://upload.wikimedia.org/wikipedia/commons/3/39/15-puzzle-loyd.svg

