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Exercise 1: Bravais lattice

Show that the lattice L defined as

L=1I1,ULy, with L, ={Rs+R,n;€Z}, p=1,2,
) 1 0 0 ) A
Ri=n | O ) +ng| 1 | +n3| O , and R1:O,R2:§ 1 ,
0 0 1 1

is a Bravais lattice. (5 points)

Exercise 2: 2d honeycomb lattice

Show that the 2d honeycomb lattice (see the lecture for a definition) is not a Bravais
lattice . (No rigorous proof is required here.) (3 points)

Exercise 3: Kagome lattice
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The Kagome lattice consists of a regular arrangement of corner-sharing triangles, as
shown in the figure. The lattice points are the corners of the triangles.

a) What is the expression for the lattice points R’ﬁVM? (The Kagome lattice is not
a Bravais lattice.) (2 points)

b) How does the unit cell look like? (1 point)

¢) Determine the area of the unit cell. (1 point)



Exercise 4: 2d triangular lattice
The 2d triangular lattice is defined as

L= {ﬁ,ﬂm S Z} , with éﬁ = N1d; + Nads R

qa (1Y . _1(1
and a; = 0 ,CL2—2 \/g .

Consider the following linear combination of the primitive vectors d; and ds:

51 = kiay + kods

by = 11dy + lody .

Under which conditions are the two vectors 51 and 52 primitive vectors of the same
2d triangular lattice? (3 points)



