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Λ : a finite dimensional algebra over a field k = k .

T := Kb(proj Λ) : the homotopy category of
bounded complexes of proj Λ.

Definition (Silting complex)

Let T be a complex in T . Then T is said to be
silting if
1. HomT (T ,T [i ]) = 0 for i > 0, and
2. T = thickT .

2-silt Λ : the set of isomorphism classes of
basic two-term silting complexes for Λ, where a

complex T is two-term if T ∼= (T−1
dT→ T 0)
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Main result

From now on

Suppose Λ is an algebra with radical square zero,
i.e. JΛ

2 = 0 where JΛ is the Jacobson radical of Λ.
Q := (Q0,Q1) : the (ordinary) quiver of Λ.

ϵ : Q0 → {+,−} : a map called signature on Q.

Define a subquiver Qϵ of Q as
· (Qϵ)0 := Q0,

· (Qϵ)1 := {i → j in Q | ϵ(i) = + and ϵ(j) = −}.
⇝ Qϵ is a bipartite quiver, i.e. every vertex is either a
source or a sink.

6 / 22



Introduction
Results

Main result
Symmetric radical cube zero algebras

Main result

From now on

Suppose Λ is an algebra with radical square zero,
i.e. JΛ

2 = 0 where JΛ is the Jacobson radical of Λ.
Q := (Q0,Q1) : the (ordinary) quiver of Λ.

ϵ : Q0 → {+,−} : a map called signature on Q.

Define a subquiver Qϵ of Q as
· (Qϵ)0 := Q0,

· (Qϵ)1 := {i → j in Q | ϵ(i) = + and ϵ(j) = −}.
⇝ Qϵ is a bipartite quiver, i.e. every vertex is either a
source or a sink.

7 / 22



Introduction
Results

Main result
Symmetric radical cube zero algebras

Main result

2-siltϵ Λ : a subset of 2-silt Λ consisting of all

complexes T = (T−1
dT→ T 0) such that

T−1 ∈ add
( ⊕
ϵ(j)=−

P(j)
)
andT 0 ∈ add

( ⊕
ϵ(i)=+

P(i)
)
.

Proposition

2-silt Λ =
⨿

ϵ: sgn onQ

2-siltϵ Λ.
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Main result

Theorem (A.)

For each signature ϵ onQ, there are bijections between:

(1) 2-siltϵ Λ,

(2) 2-siltϵ kQϵ,

(3) tilt kQop
ϵ : the set of isomorphism classes of

basic tilting modules over kQop
ϵ ,

which induce isomorphisms of partially ordered sets.

Therefore, we have a bijection

2-silt Λ
1−1←→

⨿
ϵ: sgn on Q

tilt kQop
ϵ .
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Corollary (Adachi ’16, A.)

The set 2-silt Λ is finite if and only if Qϵ is a disjoint
union of Dynkin quivers for every signature ϵ on Q.
In this situation, we have

# 2-silt Λ =
∑

ϵ: sgn on Q

#tilt kQop
ϵ

Remark # tilt kQop
ϵ for Dynkin type is given by

- An: Cn =
1

n+1

(
2n
n

)
: the Catalan numbers,

- Dn:
3n−4
2n−2

(
2n−2
n−2

)
,

- E6, E7, E8: 418, 2431, 17342 respectively.
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Example

Q : 31 2//
//

oo
vv , Λ = kQ/I : radical square zero.

=⇒ϵ(1) = ϵ(3) = +
ϵ(2) = − Qϵ: 1 2// 3oo

2-siltϵ Λ tilt kQop
ϵ

0→ P(1)
P(2)→ P(1)⊕ P(3)

0→ P(3)

P(2)→ P(3)
P(2)→ P(1)⊕ P(3)

0→ P(3)

0→ P(1)
P(2)→ P(1)⊕ P(3)
P(2)→ P(1)

P(2)→ P(3)
P(2)→ P(1)⊕ P(3)
P(2)→ P(1)

P(2)→ P(3)
P(2)→ 0
P(2)→ P(1)

~~   

� � ��

��

1, 13, 3
3 , 13, 3

1, 13 , 1

3, 13 , 1

3, , 1
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2 2 2
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Symmetric radical cube zero algebras

Proposition (Adachi, Eisele-Janssens-Raedschelders)

Let Γ be a symmetric radical cube zero algebra.
Then Γ := Γ/socΓ is radical square zero and we
have an isomorphism of partially ordered set:

2-tilt Γ ∼= 2-silt Γ.

⇝ We can also apply our results for symmetric
radical cube zero algebras!
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Definition (Brauer line algebras)

A multiplicity-free Brauer line algebra Γn := kQΓ/IΓ
with n vertices is defined by the following quiver and
relations:

QΓ : 1 2 3 · · · n − 1 n,
α1 //

oo
β1

α2 //
oo

β2

α3 //
oo

β3

αn−2 //
oo
βn−2

αn−1 //
oo
βn−1

IΓ =⟨α1β1α1, αiαi+1, βi+1βi , βiαi − αi+1βi+1, βn−1αn−1βn−1

| i = 1, . . . , n − 2⟩.

Theorem (A)

Let Γn be a Brauer line algebra with n vertices, then
we have

# 2-tilt Γn = # 2-silt Γn =

(
2n

n

)
.
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Summery

For radical square zero algebras:
Two-term silting complexes correspond to tilting
modules over certain path algebras.
We have an isomorphism of posets for each
component.

- Can we recover the whole of Q(2-silt Λ)?
We can apply the results for symmetric radical
cube zero algebras.

- For a Brauer line algebra Γn, we have
# 2-tilt Γn =

(
2n
n

)
.

- Can we calculate End(T ) by using this result?
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Thank you for your attention!
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