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Some remarks on topological quantum matter
(or how the actual talk fits in with this program)

N

Competing orders, non-linear sigma models
and topological terms In quantum magnets



General questions on topological phases of matter

1. Do topological phases exist?
2. Are they common?

3. How do we detect and manipulate them?



Do topological phases exist?

Yes! |

Crowning example T quantum Hall effects
Require special circumstances (d =2, strong B-fields, etc)

Long standing important guestion in solid state physics:

Are there others? >
Theoretical answer: Yes! ! (\«fwk 6? many l"'é‘m over 15 e

Topological phases can occur in any dimension and without external B-fields.

(Perhaps a non-quantum Hall realization will eventually be more practical for quantum
computation.)

Experimental answer (to date): No!!



Are topological phases common?

Conventional solid state folklore: No!!

Probably right but we donot

Good experimental probes to reveal such phenomena often do not exist
(possibly completely new experimental toolbox).

Ferromagnetism (relatively rare)i known for centuries
Antiferromagnetism (much more common) T known only

for < 70 years
Had to await development of new probes like neutron scattering

Optimistic view: Perhaps topological p h
found out yet.






