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Abstract

We study Bridgeland moduli spaces of semistable objects of (—1)-classes and (—4)-classes
in the Kuznetsov components on index one prime Fano threefold X442 of degree 4d + 2
and index two prime Fano threefold Y of degree d for d = 3.4, 5. For every Serre-invariant
stability condition on the Kuznetsov components, we show that the moduli spaces of stable
objects of (—1)-classes on X 442 and Y, are isomorphic. We show that moduli spaces of stable
objects of (—1)-classes on X4 are realized by Fano surface C(X) of conics, moduli spaces
of semistable sheaves My (2, 1, 6) and My (2, —1, 6) and the correspondent moduli spaces
on cubic threefold Y3 are realized by moduli spaces of stable vector bundles .\I;'(Z. 1.2) and
3!;’12. ~1.2). We show that moduli spaces of semistable objects of (—4)-classes on Yy are
isomorphic to the moduli spaces of instanton sheaves My when d # 1,2, and show that
there are open immersions of M{™*" into moduli spaces of semistable objects of (—4)-classes
whend = 1, 2. Finally, whend = 3. 4, 5 we show that these moduli spaces are all isomorphic
o My'(2,0.4).
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[Submitted on 3 Jul 2022]
Brill--Noether theory for Kuznetsov components and refined categorical Torelli theorems for index one Fano
threefolds

Augustinas Jacovskis] Zhiyu Liu §Shizhuo Zhang

Ne show by a uniform argument that every index one pnme Fano threefoid X of genus g > 6 can be reconstructed as a Brill-Noether locus inside a Bridgeland moduli space of stable objects in the
Kuznetsov component Ku(X). As an application, we prove refined categorical Toresi theorems for X and compute the fiber of the period map for each Fano threefold of genus g > 7 in terms of a
certain gluing object associated with the subcategory (OXx) L This unifies results of Mukai Faenzi, Deba Ibev-Ma i, Faenzi-Verra, lhev-Markushevich-Tikhomirov and Kuznetsov.

Comments: 45 pages. Comments are very welcome!
Subjects Algebraic Geometry (math.AG)
MSE classes:

Cite as.
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[Submitted on 6 Aug 20

Categorical Torelli theorems for Gushel--Mukai threefolds
Augustinas Jacovskis, Xun Lln Shizhuo Zhang

We show that a general ordinary Gushel-Mukai(GM) threefold

), last revised 9 Mar 2022 (this version, v2)]

15 reconstructed from the Kuznetsov component Ku(X) together with an extra data coming from tautologcal sub-bundie of
Grassmannian Gr(2,5) We also prove that Ku(.X) determines birational isomorphism class of X, while Ku(X") determines tsomorphism class of a general special GM threefold X', As an

application, we prove a conjecture of etsov-Perry in dime three under a mild assumption. Finally, we use Ku(X) to restate a conjecture of Debarre--Hliev—-Manivel regarding fibers of the
penod map for ordinary GM threefolds

Comments: 35 pages, spit the previous version 1o two parts, here is the first part cn (bationaljcategoncal torels theorem for GM threedoids and uniqueness of Serre-invanant stabdity conditions. substantally rewritten in the context of
Serre-invariant stabiity condaions. Cormect numerous typos and fix some mistakes. Remove anything irrelevant
Subjects Algebraic Geometry (math.AG)

MSG

zimary 14705, secondary 147

classes
Cite as.

andv.org

@ Cornell University

ar <1V > math > arXiv:2203.08187

% y
[Submited on 15 Mar 2022

Infinitesimal categorical Torelli theorems for Fano threefolds
Augustinas Jacovskis, Xun Lm, Shizhuo Zhang

Let X be a smooth Fano vanety and Ku(X) the © Torell theorems for Ku( X)) says that it is uniquely determined by a polarized abelian vanety attached to it An infinitesimal

(v1), last revised 26 Jul 2022 (th

version, v

" 2/ =
Torell theorem for X says that the differential of the pencd map is injective. A categorical variant of infinitesimal Torelli theorem for X says that the morphism H (X, Tx) — HH?*(Ku(X)) is
injective. In the present article, we use the machinery of Hochschild (cojhomology to relate the three Torelli-ype theorems for smooth Fano varieties via a commutative diagram. As an application, we
first prove infinitesima categorical Torelli theorem for a class of prime Fano threefolds. Then we prove a rest of the Debarre-lliev-Manivel conj fintesimall

substantally rewntten based on re
are welcomel arXv admn note: substantial
Subjects  Algebralc Geometry (math.AG)

kes. Add discussion on clas:

essmal Tocelli theorem. Add the case of degree 6 index one Fano threefold. Comments

classes
Cite as [math.AG)
[math AG] for this version)

0/arXiv2203 0
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@ Cornell University
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[Submitted on 10 Mar 2022]

Conics on Gushel-Mukai fourfolds, EPW sextics and Bridgeland moduli spaces
Hanfei Guo Shizhuo Zhang

Ne identify the double dual EPW sextic Y A @nd the double EPW sextic Yy A. associated with a very general Gushel-Mukai fourfold X, with the Bridgeland moduli spaces of stable objects of character
A1 and A2 in the Kuznetsov component Ku(X) This provides an affumative answer 1o a question of Perry-Pertusi-Zhao. As an application, we prove a conjecture of Kuznetsov-Perry for very general
Gushel-Mukai fourfolds

Comments. 26 pages. Comments are weicome!
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Cite as
1 [math.AG] for this version)
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[Submitted on 24 Mar 2022)
A moduli theoretic approach to Lagrangian subvarieties of hyperkahler varieties: Examples
Hanfei Guo [ZRlyu L] Shizhuo Zhang

We propose two conjectures on a moduli thearetic approach o o Li of hyperkahler vanieties arising from the Kuznetsov components of cubic fourfolds or Gushel-1
fourfolds. Then we verify the conjectures in several cases, recovering classical examples. As a corollary, we confirm a conjecture of O'Grady in several on the of Lag
covering families for hyperkahler varieties.

Comments: 20 pages. Comments are welcomel
Subpects: Algebrale Geometry (math AG)

MSG classes: ®
Cite as
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1 [math.AG]
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