Symmetry properties

22
H = 2p_m + V(%‘) periodic potential V(r+a) =V(r)

({g|a@} € R space group
crystal symmetry:

=gr+a L geP point group

related

symmetry S{g|c’i} with [S'{gm}, H] =0

operator
Bloch theorem  S¢giaye(7) = ¥(F — @) = e~ Ty(7)

il—c.-f" translation
pg(F) = €™ Tug(7)

with u,—c'('F’—i— a) = u,—c'(f') H"/)I_c.(f.) — efc”p;}’(f')

Bloch function k pseudo-momentum (quantum number)
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Bloch states: |k)  with ¥z(7) = (Flk)
|>\{g|a,}( k)| =1

Sialay k) = Agpay (K)|gk)
H|k) = €;|k)

HIE) = HS18|k) = AS—1H|gk)

= egEAS'_1|gE) = eg,—c'|l_~5)

(:'gic* = GE point group

é’ = translation
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€ B 6,-0’ point group

61‘5 +@’ — 6;6’ translation

little group of k

—

gk =k

subgroup leaving k invariant

geP cCcP
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5{g|a}|E> = A{g|a}(E)|QE>
gy (k)| = 1

€k+G T %k

little group of E
geP cCcP
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