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{05 7e(~1,=1)}, O, {mjO(M)}, {7}, (log)}, 6"Ox(1), U, (log)
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ier:=_P U Q,|Pl=p, |Q=q
heavy  Jight

If p or g is odd, then 7 is a P'-bundle

DEFINITION (p OR g ODD)
For! >0, ECY,

E| =e, |+ e even, let

e—l
Fe = Rm.(w:? (> 0i)) (vector bundle of rank | + 1)
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If p and g even, U is also a Hassett space. Define vector bundles
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Markings

ECY:



Markings = P UQ,|Pl=p |Q =g
heavy  Jight

ECY: E= E, UE;, |Epl=ep, |Egl=¢q, e=€p+eq
N SEENG
heavy  light

THEOREM A (p ODD, ANY q)

Forp=2r+1>1,q>0, My, has an S, x Sq-invariant, full exceptional
collection given by the vector bundles F; g (I + e even) subject to

/+ min(epap_ ep) S r—1.

The order is by increasing eq, increasing e, if equal E,.
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Y= P U Q,
N~~~
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~—~
light

U Eq, |Epl = ep, |Eql =eq, e=¢€p+eq

W

p
~—
heavy

E =



ECY: E= E, UE;, |Ej|l=¢ep, |Ejl=6q, e=¢p+ ¢
— =~

heavy  light

THEOREM B (p EVEN, ANY ODD q)
Let p=2r>4,q=2s+1>1. For| >0, | + e is even, consider:

» The vector bundles F; g on IT/I,W for
[+ min(ep,p+1—e) <r—1 (group 1A)

[+ min(e,+1,p—ep) <r—1 (group 1B)

» The torsion sheaves T) g on IT/I,,’q for

ep=r, |+min(eg,q—eq) <s—1 (group 2)
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by combining group 1A (resp., 1B) with group 2.
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Y= P U Q,|Pl=p=2r>4, |Q=q+1=25+2>0
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heavy  Jight

Kirwan resolution M, 51 — (P1)(P+a+1) j/ PGL,

AC Db(mp,qﬂ) triangulated subcategory generated by torsion sheaves
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where
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THEOREM C
Let p=2r>4,q+1=2s+2>0. Consider the following objects:

» The vector bundles F| g on W,,Ml for
I+ min(ep,p+1—ep) <r—1 (group 1A),
I+min(ep+1,p—e) <r—1 (group 1B),
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THEOREM C
Let p=2r>4,q+1=2s+2>0. Consider the following objects:

» The vector bundles Fj g on Wp,qﬂ for
I+ min(ep,p+1—e,) <r—1 (group 1A),
I+min(ep+1,p—e) <r—1 (group 1B),
> The complexes Tj g on My g1 for

ep=r, |+min(eg,q+2—e5)<s (group 2B).

Then Mp g1 has two S, X Sqi1-invariant full exceptional collections of

> The torsion sheaves O(—a, —b) in subcategory A,
» The bundles F g for pairs (I, E) in group 1A (alternatively 1B),
» The complexes 7N77E for pairs (1, E) in group 2B.
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EXAMPLE: p=6, g =0 IN THEOREM C

Se-invariant full, exceptional collection on Mg == Mo,ﬁ :

» The torsion sheaves Opipi1(—1, —1)

» The vector bundles F; £ with / + min(e, +1,6 — e,) < 2

o /=0, e, =0: one line bundle ~ O
o /=0, e =4 (3 line bundles ~ {7;O(1)};;
i Mog — Mo = P! forget markings i,/
o /=1, e, =5: 6rank 2 vector bundles  ~ {7 Q7 (log)};
mi: Mog — Mos forget marking i

o /=2, e, =06: one rank 3 vector bundle ~ Q7 (log)



MAP OF PROOF

Exceptionality of F g's:
» Theorem A for p odd, g = 0: window calculation
» Theorem A for p odd, g > 0: forgetful maps

Mp.q — M,m,l isa P! bundle

» Theorem B for M, , = Theorem C for M, 411 (p even, g odd)
Compare RHom(F; g, Fy g)'s via forgetful maps

Mpg+1 — Mpq

» Theorem C for M, ;1 = Theorem B for M, , (p even, g odd)

There is no forgetful map MW — MM,I. Use instead:

universal family U — Mp,q_l 4+ a new reduction map U — Mp,q



MAP OF PROOF

Exceptionality of 7; g's with Fj g's, Tj g's (p even, any q)

» window calculation on  Zr (support of torsion sheaf 7 g)



MAP OF PROOF

Exceptionality of 7; g's with Fj g's, Tj g's (p even, any q)
» window calculation on  Zr (support of torsion sheaf 7 g)

Fullness (all p, all q)

v

Prove that all Fj g's generate D°(M,, ,)

v

Generate all vector bundles F; g with the given collection:

v

Use forgetful maps+ universal families+ new reduction map

v

Use Koszul resolutions of 7; g's by Fj g's



