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Definition 1 A stability condition on D con-
sists of a full additive subcategory P(¢) C D
for each ¢ € R, and a group homomorphism
Z:. K(D) — C, such that

(a) if E € P(¢) then Z(E) € Rygexp(ing),
(b) P(¢+ 1) =P(¢)[1] for all ¢ €R,
(c) if 1 > ¢ and Aj € 'P(gbj) then

Homp(Aq, Ap) =0,

(d) for each 0 = E € D there is a finite se-
quence of real numbers

01> Q2> > ¢n
and a collection of triangles

0 =Eg

Ey—s. . —Ep_1 vEn=E
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with AJ € 'P((I’)]) for all j.




Dr. Tom Bridgeland, University of Sheffield (KITP Strings & Math 11-03-05) Stability Conditions

Page 3

Given a stability condition o = (Z,P) on D and
an object 0 # E € D, the filtrations of axiom
(d) are unigue up to isomorphism. Thus we
can define

T (E) = ¢1, 65 (E) = én,

(s

me(E) = ) |Z(A;)| € Rso.
i=1

The expression

+ ot mo(E)}
Jsvp {i63(6) - 2o 100 2

defines a metric d(o,7) € [0,00] on the set of
all stability conditions on D.

Write Stab(D) for the set of “locally-finite”
stability conditions on D with the topology in-
duced by this metric. There is a continuous
map

Z: Stab(D) — Homz (K (D),C)

sending a stability condition ¢ = (Z,P) to its
central charge Z.

Theorem 1 For each connected component
¥ C Stab(D) there is a linear subspace

V(Z) ¢ Homy(K(D),C)

with a well-defined linear topology such that
the map Z induces a local homeomorphism
Z: ¥ = V(X) onto an open subset.

It follows that Stab(D) is a (possibly infinite-
dimensional) complex manifold.

If X is a smooth projective complex variety, set
D = Db Coh(X).

Let Stab(X) be the subset of Stab(D) for which
Z: K(D) — C factors via the Chern character

ch: K(D) — H*(X,Q).

Then Stab(X) is a finite-dimensional complex
manifold.




