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A lattice Λ is a discrete additive subgroup of Rn. Equivalently,
Λ ⊆ Rn is a lattice iff there are linearly independent vectors
v1, . . . , vm ∈ Rn such that Λ = {

∑m
i=1 aivi; ai ∈ Z, ∀i}.

Lattices have been studied for meaningful applications in coding
theory and cryptography. Usually the problem of finding good signal
constellations for a Gaussian channel is associated with the search
for lattices with high packing density. For a Rayleigh fading channel
the efficiency, measured by lower error probability in the transmis-
sion, is strongly related to the lattice diversity and high minimum
product distance. On the other hand, for MIMO and SISO wiretap
channels, the lattices that have been considered are well-rounded
lattices.

Let K be a number field of degree n, OK its ring of integers and
α ∈ OK a totally real and totally positive element. In [1, 2] it was
introduced a twisted embedding σα : K −→ Rn such that if I ⊆ OK
is a free -module of rank m, 1 ≤ m ≤ n, then σα(I) is a lattice in Rn

of rank m, called here an algebraic lattice. Special algebraic lattice
constructions can be used to obtain certain lattice parameters which
are usually difficult to calculate for general lattices in Rn.

In this talk we will approach constructions of full diversity uni-
modular lattices in dimension n = 8k using the twisted embedding
and the number fields Q(ζ2rq + ζ−1

2rq) for q > 1 odd. The lattices

obtained are equivalent to Z8 ×Ek−1
8 , Ek

8 and the Leech lattice Λ24.
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The lattices E8 and Λ24 are the densest lattices in dimension 8 and
24, respectivelly, and both are well-rounded.
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