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Classification (periodic table) of topological insulators and superconductors

see also A. Kitaev, arXiv:0901.2686

arXiv:0905,2029 and arXiV:0803.2786

TABLE 2. Summary of the main result of this paper: listed are again the ten symmetry classes
of single particle Hamiltonians (from TABLE 1) classified in terins of the presence or absence
of time-reversal symmetry (TRS) and particle-hole symmetry (PHS), as well as sublattice (or
“chiral”) symmetry (SLS) [17, 18, 19]. The last three columns list all possible topologically
non-trivial quantum ground states as a function of symmetry class and spatial dimension d. The
symbols Z and Z; indicate that the space of quantum ground states is partitioned into different
topological sectors labeled by an integer (Z), or a Zz quantity (two sectors only), respectively.

| System | Cartannomenclature | TRS | PHS | SLS || d=1 | d=2|d=3 | o
standard A Qunitary) 0 0 0 . ZY | - -2t
(Wigner-Dyson) AT (orthogonal) - || +1 0 0 - N 5 O
ATT (symplectic) . || —1 0 0 - (Z2) [ (Z2)
chiral Al (chiralunity || 0 | © 1 7. - Z | e
(sublattice) BDI (chiral orthog.j |1 +1 +1 i (Z) - - ’ Voo
CIL (chiral symply || -1 —1 1 Y/ - Ly | i
- — - = Pt
i D 0O LT[0 B | (2T |,
( dyuas ) C 0 —1 0 - Z - fj"*f‘% 2
DIII "‘1 ‘I"I 1 ( ZZ) Z2 ) ‘-\"IZ Sm'nu(."(u_ ?;{
CI +1 1 ~1 1 Nl I Y/
| NP ) !\—-) St o, lew s A(L‘f'\Gl
Sl o et i 4 (et ipyT +

TABLE 4.

& ale
Reorganizing Table 2 by reordering the symmetry classes and grouping them into two

separate lists reveals a regular pattern, whiclh was recently pointed out by A. Kitaev Ref. [16].
P gUlar | Y p

| Cartan nomenclature |j TRS | PHS | SLS |

Hamiltonian *

[d=1|d=2|d=3 |

| Alllchiralunity || © | o | 1 || vesmweypven | 2 | - | Z |
| Acumy | 0 |0 | 0| v IO
| BDI (chiral orthog) || +1 | +1 1 || sowsmysopyxsoy | L | - | - |
I D el 0 | +1] 0] s0(2W) | ()] (2)| - |
| DIN g} -1 | +1 ] 1]_| SO(2N) /U (N) | Zo | Zp | Z |
| Al (symplectic) || -1 | o | © I U(2N)/Sp(2N) | - |( Zg) I( Z_z) |
| CH(chiralsympl) || =1 | 1 | 1| seamyspmyxspicm) | 2 | - | Zp |
€ pel o | -1(0 ] wew | - |z | - |
| gl £t | 4] 1| sewwwy | - | - | Z |
| Alorthogona) || +1 | 0 | 0o | U(N)/O(N) Lo - | -

(f')l - "j}i‘- W




