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Let G be a real simply connected nilpotent Lie group with the tangent
Lie algebra g and J : g → g define a left-invariant almost complex structure
on G. Consider the complexification g∗C of the dual space g∗ and its splitting

(g∗)C = Λ1,0 ⊕ Λ0,1, (1)

where Λ1,0 and Λ0,1 are eigen-spaces of J∗
C corresponding to i,−i, respec-

tively. Salamon [1] proved that J is integrable if and only if there exists a
basis ω1, . . . , ωn of the space Λ1,0 of (1, 0)-forms such that

dωl+1 ∈ I(ω1, . . . ωl), l = 0, . . . , n−1, (2)

where I(ω1, . . . ωl) is the ideal generated by ω1, . . . ωl and d : g∗C → g∗C ∧ g∗C
is dual to the Lie bracket [, ]C : gC ∧ gC → gC. There are complex structures
J (called nilpotent [2]) for which the stronger condition of decomposability
of d is satisfied

dωl+1 ∈ Λ2(ω1, . . . ωl, ω̄1, . . . ω̄l), l = 0, . . . , n−1. (3)

In this case the differential algebra generated by ω1, . . . ωl can be considered
as a minimal model MJ

g of a nilmanifold G/Γ, where Γ is a cocompact
lattice. The existence of nilpotent complex structure J imposes restrictions
on the structure of g. We introduce the notion of a special minimal model
MJ

g for an arbitrary nilpotent Lie algebra g with an integrable complex
structure of J . With its help we classify the following two classes of real
nilpotent Lie algebras that admit an integrable complex structure [3]:

1) 8-dimensional nilpotent Lie algebras g with b1(g) = 2;
2) narrow naturally graded Lie algebras.
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