
Periodic table for topological 

insulators and superconductors

Periodic table: Topological features 

of electron spectrum 

Bott periodicity:

Main themes:



Topological phases



Free electron Hamiltonians



The elements (topological phases to classify)



The table(s)

First table: complex K-theory

loop spaces



Second table: real K-theory



The classification



Summary of the classification



Previous classification schemes

• Random matrix ensembles: the same 10 classes,

but no dimension shift or periodicity.

• Recent results:

Qi, Hughes, Zhang (2008) – Z2 insulators

Qi, Hughes, Raghu, Zhang (2008) – Z2

superconductors:

explicit dimension shift but no “grand unification”



Integer quantum Hall effect



Topological invariant: Chern number

• Calculation using spectrum flattening:

(Thouless, Komoto, Nightingale, den Nijs, 1982)

• Abstract notion:



Dealing with disorder:

Real-space expression for the Chern number

spatial dimension



One-dimensional analogue:



Application to IQHE



Generalization (leading to K-homology)



Summary of the classification
(where we are now)



Majorana chain

(No symmetry at all: spin-polarized superconductor)

real skew-symmetric matrix



Soliton and a Dirac operator

soliton



A more realistic example



Symmetries

real skew-symmetric matrix



Properties of the matrices Q and T



Clifford algebras (with real coefficients)

Morita equivalence



Classification by symmetry

Morita equivalence



Dimension shift

real symmetric real skew-symmetric 



Interactions symmetry dimension



The counterexample

site number chain



Summary


