
-bi-Yau completions and cluster categories for roots of 2

Comes from : tilting theory for projective varieties/singularity categories/
reflection functors.

Example -L

(1) Beilinson's theorem : DPIcohIP") = DP(modA) Beilinson algebra
T
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U u
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(2) [Keller-Murfet-Van den Bergh]
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Formulation

triangulated category - dg algebra A

triangle functors # dg bimodules

inverse Serve fructors [ inverse dualizing bimodules-
d-shifted RHomae(A , Al) =: Ar(d]

[d]
A : dgalgebra ,

at to - U = D(A) = D(A)

# An auth root of A(a) is We DCAl)
↓

: invertible st

rea = ---u = AV(d) in DCAP)

(2) An a-th root pair (v , P) consists of

· U : an auth not of Ad) as above semi-orth decomposition
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Examples

(1) A = 01 =) -- - EU : Beilinson algebra

10
,4) with &

U = Hompu (t ,
T(l) : In+1)-st root pair.

P = CoA

(2) A = 1 2 : m-Knorecker griver

* ~ 10 ,
e ,A) : /square) root pair -

(3) (W , 4) : a-th roof pair of Add

v : a-th not of BYe]

=> (VV , PB) : a-th root pair of (AMB) "Cate)



#completin aKeller) A : smooth do algebra

(1) T= Ta (A) = TE(A" (d) ( : (d+1) - Calabi - You completion
denned tensor algebra of A

(2) It is (dt) - Calabi-Yau ice
. N(de] = T in DCIT)

#  -Thm A : smooth dg algebra ,
(U , eA) : a-th root pair of AY(d]

(1) TT = &(A) = eCTEU)e : (d)-cY completion of 10 ,P)

(2) It is (d+1) - Calabi-Yau
, up

to twist.

Example
(1) A : Beilinson me T = kk0

, ... , xn] : polynomial ring
a

191 = 0(2) A = -
,
u = = ) = DA)m iT : C (t| = - 1

A G dt = a
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~Cluster categories ( = cosingularity categories (
-Hef-Thm (Amiot] connective

-

# : (dt)) - Calbi-Yau dg algebra s
.
t .

HT= 0
,
HOTT : fed

(1) ((T) =

per iT/pvdit : cluster category of It

(2) ((T) : d- CY +rig ,

cat
,
TTE C(i) : d-CT ·

(3) When T = dt (A) , then perA/- * Ard) < ((it) =: CSA)

triangulated hull A # T

Ihm A : smooth dg alg ,
(0 ,P) = a-th root pair

S .t . T = T (A) satisfies HTT = 0
,

Hi T : f.d .

Then perA/-if -> CCTT) : triang ,
hull

P - #T !!:
d -CT

(A)



EmeA = 1 + 2 ,
u = t = DA .,

P = e
, A -

/ m (i) = B(A2)/ +
+1

=

⑮
= c)(A2)

1- CT (tr) 1 -2Y

(2) A : as above
,

10 , P) : square root pair of AV/1)

tensor product (UAW
, PAA) : square rost pair of (ACA) " (2)~

~ (i) = pb(aca)/= = ch (DP)
2 -CY

2- CT


