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Nakano positivity may not imply Hodge-Riemann property
Let M be a (k, k) matrix whose entries are constant (1,1)-forms on C". Let £2 = det M. Dinh-Nguyen asked
whether the Griffiths positivity of M implies the Hard Lefschetz or the Hodge-Riemann properties of (2.

I will present the counterexamples found by Al, the proof under additional conditions, and Mathematics
behind.

When k = 0,1, this is trivially true.
When M is diagonal, Dinh-Nguyen proved it is true.
Whenn = 4 and 2 < k < n — 2, Al constructed counterexamples.

Assume that all entries of M can be simultaneously diagonalized (SD condition), Chen proved that when
n=4>5and k = 2 it is true.

Whenn = 6 and 2 < k < n — 4, Al constructed counterexamples under SD condition.

Whenk =n—22>=2o0rk =n—3 = 2, we prove that DN question has affirmative answer under SD
condition.

The proof uses dually Lorentzian polynomials and generalized Alexandrov-Fenchel inequality.
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The Yau-Tian-Donaldson Conjecture for constant scalar curvature metrics

In this talk I will discuss my recent construction of a smooth projective polarized fivefold which is K-
polystable but does not admit any cscK metrics, hence disproves the Yau-Tian-Donaldson Conjecture for
constant scalar curvature metrics (Donaldson 2002 paper's version/wikipedia version). The talk will be half
mathematics (a sketch of the disproof will be provided) and half on the use of Al, particularly the Danus
system, for providing the disproof. The talk is based on an Al-generated, human-verified work of the speaker
whose verificiation was assisted by Bin Dong and Guoxiong Gao (from the Al side) and Chi Li, Gang Tian,
and Kewei Zhang (from the math side).
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Non-asphericity and Higher Homotopy of Strata of Differentials and Stability Spaces

We study the topology of strata of differentials and related spaces of Bridgeland stability conditions. In
genus one, we show that when the number of zeros or poles is at least four, every connected component of
the stratum of differentials with prescribed zero and pole orders is not an orbifold K (7, 1). Our method also
detects explicit nontrivial higher homotopy groups of these strata. For quadratic differentials, this provides
infinitely many counterexamples to a conjecture attributed to Kontsevich, as well as to a folklore conjecture
concerning the contractibility of spaces of Bridgeland stability conditions.

I will also discuss some recent developments in higher genus.

This is joint work with Dawei Chen, Jingyin Huang, and Yu Qiu, with Al assistance.



