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Algebraic lattices are lattices obtained via the ring of integers, OF, of a number field F. They can
be constructed considering geometric representations of integral ideals in OF. This latter method was
successfully used by Craig to construct the Leech lattice from a properly chosen integral ideal I in
Z[ζ39], the ring of integers of the cyclotomic field F = Q(ζ39). In addition to the Leech lattice, Craig
showed that the lattices D4, E8, K12, and Λ16 can all be obtained from properly chosen integral ideals
in rings of cyclotomic integers. Bayer-Fluckiger showed that E8 can be obtained via a ideal I in OF,
F = Q(ζ15), Q(ζ20), Q(ζ24). Versions of dense lattices are of interest from the practical viewpoint as they
are suitable for data transmission. More recently, the need for higher data transmission has led to consider
communication channels using multiple antennas at both transmitter and receiver ends (MIMO). In the
case of space-time codes, it is natural to consider a lattice from an ideal of a maximal order of the division
algebra. Codewords are usually (in narrow band systems) built over the complex field. However for ultra
wideband communication, one needs to design them over the real field. Thus, having the construction of
lattices as our goal, in this work we present constructions of dense lattices from maximal orders of the
division algebras over a totally real number field.
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