Seminar ‘Advanced Hodge theory and the Hodge conjecture’

Summer term 2012

The idea of the seminar is to learn some classical concepts and recent approaches to
the Hodge conjecture. Basic concepts of Hodge theory are assumed, but we will have
the time to recall some of the more technical notions. For further information or if you
want to give a talk in the seminar, please contact me at huybrech@.. The first talk
will be on April 10.

The following is open for discussion. We may decide to shift the emphasize or dwell
longer on certain aspects. Personally, I would be more interested in the geometric
picture than in the technical details.

10 April: Introduction and survey. Hodge conjecture, generalized Hodge conjec-
ture, variational Hodge conjecture (Speaker: Daniel Huybrechts)

17 April: Absolute Hodge classes and Deligne’s Principle B. Absolute Hodge
classes, global invariant cycle theorem,.... See [6, 8, 17, 16]. (Maybe restrict to the de
Rham aspect of the notion.) Roughly, a class is absolute Hodge if it stays rational under
base change by an automorphism of the base field. The Hodge conjecture predicts that
all Hodge classes are absolute. (Speaker: Daniel Huybrechts)

24 April: Nodes and the Hodge conjecture. This is [14]. (Speaker: Stefanie
Anschlag)

8 May: Hodge conjecture for varieties over Q. Under additional assumptions
it was shown by Voisin in [16, Sect. 2| that the Hodge conjecture for varieties defined
over Q would imply the full Hodge conjecture. (Speaker: Ziyu Zhang)

15 May: Hodge loci are algebraic. This is the famous theorem of Cattani-Deligne—
Kaplan. See also the extension to MHS in [2]. We will only have the time for an outline
of the proof following [16]. (Speaker: Timo Schiirg)

5 June: Preparations: Intermediate Jacobians and normal functions.

Here we should recall standard notions, like intermediate Jacobian, Abel-Jacobi map
(see e.g. [3, 9, 17]), etc. Everything put in families leads to normal functions (for
homologically trivial cycles). (Speaker: Marti Lahoz)

12 June: Zero loci of normal functions. This is the analogue of the CDK theorem
for zero loci of normal functions due to Brosnan, Pearlstein, Schnell [1]. The arithmetic
aspect is discussed in [5]. Again, this can only be a survey. (Speaker: Sven Meinhardt)

26 June: Mumford-Tate groups and Noether-Lefschetz loci. Based on Chapter
I1.C of [11]. (Speaker: Daniel Greb)



10 July: Singularities of normal functions and the Hodge conjecture. In [10]
is shown that the Hodge conjecture is equivalent to the existence of singularities of
normal functions. We should try to see what this means in concrete terms. (Speaker:
Stefanie Anschlag)
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