Periodic table for topological

iInsulators and superconductors

Main themes:

Periodic table:

OIINTDH CHCTEMH 3JEMEHTOB'D,

OCHOBAHHOR HA XL ATOMHOMD BRCS H XHMMYECKONT CXOACTB:

He=1
Be=9,
B=11
C=12
N=14
0=16
F=19
Li=7 Na=23

Ti=50

V=51

Cr=52

Mn=55

Fe =56
Ni=Co=359
Cu=63,
Mg=24 Zn-—=65,2

Al=274 ?=68
Si=28 ?=70
P=31 As=175
S=32 Se=79,
Cl=35;Br=80
K=39 Rb=85,4
Ca=40 Sr=»2T7s
?=45 Ce=92
?Er=56 La==94
Yt=60 Di=95
Un=758Th=118?

Zr==90 ?=180.
Nb=94 Ta=182
Mo=96 W =186.
Rh=1044 Pt=197,
Ru=104,1+ Ir=108.
Pl=106,6 Os=199.
Ag-=108 Hg=200
Cd=112
Ur=116 Au=197?
Sn=118
Sb=122 Bi=2107
Te=128?
[=127
Cs=133 TI=204
Ba=137 Pb=2017.

Topological features
of electron spectrum
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The elements: gapped free-fermion phases

o IQHE systems (GaAs-AlGaAs heterostructures, graphene)
e 2D spin-Hall insulators (HgTe)

e 3D topological insulators (BiSb)

e 1D triplet superconductors ((TMTSF),X)

e p, + ip, superconductors (SrRu)

e Superfluid “He-B

e 0D systems; topologically trivial phases in all dimensions
Yet undiscovered:
o (p.+ipy)T + (p: — ip,)] superconductors

e Majorana chains



The table(s)
The first table: Complex K-theory (described by Cy, Ch)

Stable equivalence classes of complex vector bundles on a topo-
logical space X are given by homotopy classes of maps X — (.

i, Classifying space C), mo(Cy) | invariant
0 ( lim U(n+m)/(U(n) x U(m))) X 7. Z kelZ
1 | lim U(n) ~_ 0

(C,y parametrizes linear subspaces (or rather)
differences between such subspaces). The Z
\factor keeps track of the difference in dinesion,

Bott periodicity: C7 ~ Q(Cy), Cy ~ Q(C).
\ loop spaces /‘

('} parametrizes
unitary matrices




p Classifying space R, mo(R,) | invariant
0 (O(n+m)/(O(n)x O(m))) x Z Z kelZ

1 O(n) Lo det S = +1
2 O(2n)/U(n) Zio Pf A= +1
3 U(2n)/Sp(n) 0

4 | (Sp(n+m)/(Sp(n) x Sp(m))) x Z 7 ke Z

5 Sp(n) 0

6 Sp(n)/U(n) 0

7 U(n)/O(n) 0




