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open strings ¢ = (% Q? ) € Homyrw) (@, Q') :== Hp,,, = H(Q, Q')
anti-branes described by shift functor T : () = ( Nr—Q=(" _f)
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tachyon condensation described by cone C(¢) = (]9 ) with

= 7)o la )

Fact. The D-brane category MF (W) of matrix factorisations together with
shift functor I" and distinguished triangles

Q- Q — C(¢) — Q

is triangulated.
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D-brane generation via tachyon condensation
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Aim. Use properties of triangulated structure of MF (W) to study
topological tachyon condensation in LG models.

C hia({Q}) 3 Q;/\

theory of fundamental, “easy” branes (); “complicated” brane systems O,

Fact. In a triangulated category 7, ¢ € Hom7(Q, Q') is an isomorphism iff
C(¢) =0, i.e. Endr(C(¢)) = 0.

Double-cone strategy to determine tachyon condensates of () and ()':
O compute all € H(Q, Q')

0 compute all v € H(C(¢), Qother)
0 if End(C(¢)) = 0, then @ and Q' condense to Qqther
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Triangulated categories
B N

Definition. Let 7 be an additive category with an additive automorphism
T : T — T and a class of distinguished triangles of the form

w

X—Y —7—TX
Then 7 is triangulated iff the following axioms hold:

(TR1la) X XX L 0-—TXisa distinguished triangle.

(TR1b) Any triangle isomorphic to a distinguished triangle is distinguished.

(TRlc) Any X — Y can be completed to a distinguished triangle
X —Y —7-—->TX.

TrR2) X — Y — Z — TX is distinguished iff
Y %7 X 2Ty s distinguished.




Triangulated categories
. I

(TR3) Forany f,g in
X Y > > T'X

R

X ——=Y —— 7 ——TX

~

there is h: Z — Z’ to complete the morphism of triangles.

(TR4)  Any diagramme of type “upper cap” can be completed by a
diagramme of type “lower cap” to an octahedron diagramme:

==

X 7 -3

X//

[J\\\‘
l/

Z/

—_

/ \




Octahedron diagramme
. N

The resulting octahedron can also be displayed in the following way:




Physical interpretation
B N

A distinguished triangle

X —Y > > T'X

can be interpreted as “the branes X and Z may bind via the potentially
tachyonic string Z — T'X to form Y", denoted as X, Z «~ Y.

0 X binds with no brane to produce X, i.e. X, 0 e« X.

0 If there is a string X — Y, then there is a brane Z such that
X, Z en~Y.

If X,Z «~ Y, then TX.Y «~ Z, so TX is the anti-brane of X.

(TR2) and (TR4) together describe consistent decompositions of brane
systems:

7' e TX,)Y e TX. Z. T X «n Y TIX.
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