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Moduli of Bridgeland semistable objects on the projective plane

Tokyo Institute of Technology Ryo Ohkawa

Outlook Main Theorem ) -
Algebraic Stability

D(X) : the bounded derived category of Coh(X) In the case of X = P>, we nd o = (Z,.A) € Stab(p?), If 3€ = {Ey,+ - , En} : a full strong exceptional collection on X
Fix & € K(X) and o : a Bridgeland stability condition on D(X)

o - Put Bg = End x (&;E;
which is both geometric and algebraic. ut Bg nd x (& E;)

Then we consider the moduli functor Mpx)(a, o) of —— - Then Bondal showed that s = R Homx (@E;, —) gives the equivalence
. o-semistable objects with class a in K(X)

. &¢: D(X) = D(Mod Bg).

! . = Main Theorem 0.1 (0O) {

le0 : geometric => Mp(x)(a,0) ¥ Mx{a.w) | i Put Ag = &7 (Mod Bg) € D(X) de ned by pulling back

| : | Mod Bg C D(Mod B) by ®¢.
Mx(a,w) : the moduli functor of w-semistable coherent sheaves For any a € K(??) with 0 < c1(a) - H < r(a), | |
on X : - . : ; :

| w: an ample divisor class in NS(X) \ ®¢: E — RHomp(@E;, E[1]) gives the isomorphism ‘

Proposition 0.2(0)

: ~ = o
o0 : algebraic => Mopx)(a, o) 2 Mp(ap,0p) Mp(a, H) = Mp.(—as,,03), <=
Map(ap,8p) : the moduli functor of 8g-semistable modules over For o = (Z, A¢),
| a nite dimensional C-algebra B where H is the hyperplane class on »? and

~
Mp(x)(a, 0') = Mﬂ((QB'., 0;)
where ag € K(Mod B), ModB : an abelian category of nitely’ |

| generated right B-modules (1) € = {Op(1), 24:(3), Or2(2) } |

-O¥1-

2 where ap, = P¢(a) € K(Mod Bg) and
e As an application in the case of X = P? we show Be E( ) ( 5)

or (2) € = {Op(1),0p(2),0m(3)} (Le Potier)

Mx(a,w) = Mp(ap,0g) 0% is the 0-stability of Bg-modules depending on o
— = or (3) £ = {On(2), 25(4), Or(3)}. and Z (and £).
‘A Bridgeland stability condition o | = -
 conssts of dna (2, 4), T Conclusion and Further Studies
ﬁ BRTE =ty AT Geometric Stability ST ——
T ey Theorem 0.3 (0)

Main Theorem (2) gives another proof of the result by Le Potier (1994).

|

(For example)

0#Ec A => Z(E) € Ryg exp(v/—1n¢(E)) a € K(X) ”normalized”, u“’(a) : the ‘qupe Of a (Similar results are obtained by Barth in the case of r(a) = 2)
with 0 < ¢(E) <1
- We t i . . — The Bridgeland stability condition is the useful new con-
De nition etake B 1 pu(a)s in NS(X). Then cept to study the usual probfem

‘A nonzero object E € A : semistable
< 0£ACE — ¢(A) < $(E)

~

1
Mopx) (@, 0 (gw) = Mx(a, — Kx,w).

— ‘Further Studies

Moduli Funé{a‘gMp(x)(a,a)

s - < e Analysis of the wall-crossin henomena of Mg, (—ap,.0
Mapr(a,o): (scheme/C) — (sets) De nition of o(g) for B, w € NS(X); = NS(X) ® R with w ample when’ 05 vorics, g P B(—n,, 0p,)
sc] o 3A, D(X) : tilti f Coh(X) by 8- 5
Bora G achinie S, 3) € D) ngiof Coh(X) by A (the wall-crossing phienomena of Mza(a., H) never occur because NS(P2)z = RH)
Mop (e, @)(S) 3Z(3,): K(X) = C: B — [exp(—8 + v=1w) ch(E)
e Our method is applicable for any surface X with a full strong

= {E : a family of o-semistable objects in A i () = (Z(3w)r AB,y) de nes a Bridgeland stability condition on X
with class & € K(X)} C D(X x §) R

exceptional collection (Generalization).




