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Categorifying Twisted Auslander- Reiten quivers ABE case

1) Motivation · Q : orientation of Dynkin diagram of G
· 3 : %-> 2) height function

· g : S
. d

. complex simple Lie ulg .

e.g .

so, (4) (i
. e .

3: = 3 + 1 for i - jinQ)
· C = Catan matrix of g ·g. [E] o R : field

· ((g) : quantum Cortan matrix of g Happel : Ha: ind(D(made
-

Bip
(Gil

· .

g . ((q) = [9+ q2 - e &: = ((i ,p)+QxX(p - 3
, -2)

- (+ 91)9 +q)
Thm [Hernandez-Leclerc 'os

, Fujita'22) : For Lip) ,<js]
· Y(q) : = CCq) Tij(q)=Fiji St

. sup ,
we have :

-
Ever form on

① Tij(sp+ 1) = (Ha(ip) , Ha(jis)]
2b (malkal

⑳



General case : [Show example of twisted AR quivers

Fujita - Oh '21 : and conment a little about their
· Q-datum
· Twisted AR grivers (Oh-Suh 10 properties ,

e .

g.
"mesh relations"]

· Combinatorial formula for Zijku)
CUse slide or draw the exple before

Goal : · Categorify these combinatories.
· Reinterpret Fujita-Oh's formula

We'll construct : 3(q) and D (g)
f ↓

"cat. of reps. "derived cat
.

"

of q
11

③ ④



2) G-deta combinatories
Def (FO] : A Q-datum forg is

· (d
,
6) : unfolding of G q

= (d
,
0

, 3) where :

↳ A : Dynkin diag . of type ADE
↳ - : automorphism of · (d

,
w) is the unfolding of G

1
· 3 :do I is a generalized"height function

Ex : AsX Cintuition · 13 : -3j) = min(di
, dj)

,

i -jind)

Rmk : -id => Gudatum = Dynkin griver of type &
By : a70 + height function

Denote 5 = 10/(*> Ex: Type By :

it= d:= orbit containing i3
ic 5 = di := #

Muk : did he
,
r)

,
where is the overo ⑥



Repetition quiver % : Def : A compatible reading ofM is an enumeration
fr

CiriPo) , ...,
Lin

, pul of fep st.

& = ((i , p) (x2)(p - 3
,
ead

: 2)
=> path Cre , pr)u Lie

, pel in N = A >1-y= hip) + (s))iTinddi))
To the vetex Cir

, pul ,
we assign a root

d di
Twisted AR quiver fe : full subquire of Si

.
Siz - --

Sin .

(Ein
with :

↳ <;: Simple root for itdo

(fglo = /Lip 1 30-rh> ps3 : 3 ↳ Si : simple reflection for it do

# [OS
,
Fo]: = (i

, ..., in) is a reduced

hV : doal Coxeter number of G word for wo.

i it : involution induced by longst => We get all positive roots
,

without repetition .

element of Weyl group ofa ⑧ The assignment independs on the compatible reading
. ⑧



3) Categorification
it do => simple module Sicprd (T)

· K :Field

· Qo : orientation of Lumma : S is a I-spherical obj in purC)
· IT : 2- CY completion of KQ0 => Ti : prd(iT)- prd(TT)
·

prd ()
: perfectly valued derived cat of It splerical twist fructor

↳ 2- cy triang cut.

Ex : If & = Az
,

It is the dg path olgebra Lemma : Ko(prd(t))= root lattice of &

given by : [Si] Li

to te A
,

Hil = - 1

% lother arrows) = 0 Under this identification
,

T
, corresponds to siG ⑬

d(A .
+ +c+As) = [x,) + [B .B] ⑧ ⑱



q
: O-datum for g
: reduced word for wa from compatiblereading Prop [C: The objects of E(g) are dy modea

(i, ---, in
whose cohomology is concentrated in dog

.
O.

For 15kSN
,
define :

=> G(q) mod Ho (TT)
-

preprojective alg . of type &
Mr = Ti

.Tiz---Ti(Sir) eprdT
#[C] : /g is isom .

to the grive obtained

from the Gabriel griver of 6(q) by removing
3 (ep) : = strictly full additive subcate of prd(IT) all arrows parallel to paths of length 32 .

generated by Mr
,

oskaN

Prop: If g is a Dynkin give of type ADE ,

the [show picture already drawn on the board]

& (g) = modkg . ⑭ ⑫



R(ep) : full additive subcat
. of pud(TT) generated For M

, N-D(q) ,

define :

by [kM , Mez(q) ,
be

>M
,Nq :=& Cbdin Hom (M

,I
We construct a certain ideal J of R(G). D(q)

&ef : The "derived ot
.

"

of of is : Fujita Oh : twisted Coxeter element YgE Wo

D(q) : = R(q)/y
=> we lift it to an equivalence Yg : ((q)-> D(g) ·

We can identify ind (D(q) with toand
Prop : If g is

a Dynkin grive of type ADE,
the 20(q) = Lb (mod Kg). 5 : = ((ip) (5x2)p - 3,

2
,
Viei

mu Hg : 5 ~
= ind(D(q)

⑬ (pe



Thm : [FO
,
C

.
] For (ip)

, (j .
s)e sit.

p=s and maxhdi
, dj] + r

,
we have

(p-s+di) = (Hq(js),Hi
G

Ruk: Type B : We can remove the restriction on di and dj -

⑮


