., P.22
How many electrons can be occupied in a band ?

periodic b.c. w(r+N,a)=y(r) i=1,2,3 where N —o
w(F+Na) =e* "y (r) = y(r) where K =8 +xb, +xb,

Nk -a =2zNx =2zm m. = Integer

mm) x=— m=0+L+2,..

# of state in the 1BZ :VOI' Of_ 1B'Z' b (b Xb)

Each band can occupy 2N electrons per supercell (2 electrons per unit cell).



P.23

Example: 1 D
1 2 La, N
@z 20, 20 1O S
m 2
Zy Z, k=—2"" where m=0,%£1+£2--
N a
/\_A
\ / There are N states.
_ZIIIIIIIIIII IIIIIIIIIIIE
a a

Each band can occupy 2N electrons per supercell
(2 electrons per unit cell).

7, +2 .
—L "2 pands are filled



P.24

Example: 2D
IBZ
1BZ
(irreducible BZ) i
Zl ZZ
RN
0 LO[
a1 O O O
IBZ (irreducible BZ)
. W weight of the k points:
i " = 2A Band structure
T T + T € kak /\
A4 L
LT T 23 e-zez, |l
T T 7T T 7 k — 41T 42 -
I | EnkSEFk \>C>
T1lF | 1 >~ _—
E., T charge density X
n r X ™ I
Kikakaks ook p(r)=3 3 o

Enk < EF



Example: 3D P2

Copper (Cu) : fcc structure

(1. 13]

5 _-"-.
060 [ ; E,
'_-'.-"':'I'E"--..\_L_______ -.I =l
o - 3 T —
& 040 | | N <
: =
E nan '_""H__ ;
0.0 i
S
0.2
W 1 r X w K

IBZ of fcc lattice




