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Abstract:A scheme X ⊂ Pn+c of codimension c is called standard determinantal if its homogene-
ous saturated ideal can be generated by the maximal minors of a homogeneous t×(t+c−1) matrix
and X is said to be good determinantal if it is standard determinantal and a generic complete in-
tersection. Given integers a0, a1, ..., at+c−2 and b1, ..., bt we denote by W (b; a) ⊂ Hilbp(Pn+c) (resp.
Ws(b; a)) the locus of good (resp. standard) determinantal schemes X ⊂ Pn+c of codimension c de-
fined by the maximal minors of a t×(t+c−1) matrix (fij)

i=1,...,t
j=0,...,t+c−2 where fij ∈ k[x0, x1, ..., xn+c]

is a homogeneous polynomial of degree aj − bi.

In this paper we address the following three fundamental problems : To determine (1) the
dimension of W (b; a) (resp. Ws(b; a)) in terms of aj and bi, (2) whether the closure of W (b; a) is
an irreducible component of Hilbp(Pn+c), and (3) when Hilbp(Pn+c) is generically smooth along
W (b; a). Concerning question (1) we give an upper bound for the dimension of W (b; a) (resp.
Ws(b; a)) which works for all integers a0, a1, ..., at+c−2 and b1, ..., bt, and we conjecture that this
bound is sharp. The conjecture is proved for 2 ≤ c ≤ 5, and for c ≥ 6 under some restriction on
a0, a1, ..., at+c−2 and b1, ..., bt. For questions (2) and (3) we have an affirmative answer for 2 ≤ c ≤ 4
and n ≥ 2, and for c ≥ 5 under certain numerical assumptions.
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Abstract: In ”Branes, Bundles and Attractors: Bogomolov and Beyond”, by Douglas, Reinbacher
and Yau, the authors state the following conjecture: Consider a simply connected surface X with
ample or trivial canonical line bundle. Then, the Chern classes of any stable vector bundle with
rank r ≥ 2 satisfy 2rc2 − (r − 1)c2

1 − r2

12c2(X) ≥ 0. The goal of this short note is to provide two
sources of counterexamples to this strong version of Bogomolov inequality.
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Abstract: A vector bundle E on a smooth irreducible algebraic variety X is called a Steiner
bundle of type (F0, F1) if it is defined by an exact sequence of the form

0 → F s
0

ϕ−→ F t
1,→ E → 0,

where s, t ≥ 1 and (F0, F1) is a strongly exceptional pair of vector bundles on X such that F∨
0 ⊗F1

is generated by global sections.
Let X be a smooth irreducible projective variety of dimension n with an n-block collection

B = (E0, E1, . . . , En), Ei = (Ei
1, . . . , E

i
αi

), of locally free sheaves on X which generate Db(OX−mod).
We give a cohomological characterisation of Steiner bundles of type (Ea

i0
, Eb

j0
) on X, where 0 ≤

a < b ≤ n and 1 ≤ i0 ≤ αa, 1 ≤ j0 ≤ αb.


