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Generalized idempotent condition :

3in ?oE=¥÷= etc
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[ B
( a- IoT ' ) ={ ways of uniformly labeling stratification

of so that evaluations of

fall diargams are all equal }
I : g- → g-

/ I = ( Xi , Xz ,
- - - - )
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,

we can nehormalize to eliminate

bubble factors ( ④ )
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and the completion is

the usual idempotent completion
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• for n - I
,

we can nehormalize to eliminate

bubble factors ( • )
,
and the completion is

the usual idempotent completion
# = m
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• for n=2
, we can again veuormalize to eliminate

bubble factors
,
and the completion is the

familiar 2- category : ¥=§f= Hof
O - special Frob

. abg . objects is C

in:D::: :b:# inches ,



• for u 33
,

not possible to eliminate

bubble factors

More examples :

GIF C is a braided category Cu=3 )
, then

C- ° contains { commutative alg . objects in C)
£ '

( * → * ) contains { associative alg . objects in c)
If C= Gcn , Etten ( BG ) ( G : finite group ),
then C- °

contains { ( H
, w ) I w an u - co cycle on H}If

* But above lists are
HCGfar from

exaustiwe :

vet ; s { fusion categories }
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⑧ Properties of the completion

⑨ C F E ( ⇒ cand E lead to

" - Morita isomorphic TQFTS
, hamiltonians

, etc
.)⑤ c - D ⇒ c- =D

A q
Morita functor

② In semi - simple case ,

[ °

to C- modules ( ie . yapped boundaries
for C)More generally ,

E Eto
.

Rep Cc )



⑧ Equivariant Izatiou arises naturally from
the completion GTs

De equivariant iztioa arises naturally from

the completion Replica
,( More generally , get twisted Ede] equivariant rations② Vector, ng state scam models for

Ntl ) - dime TQFTS leg .
Turaev - vivo sum)



② The regular representation sp

Let xeco
.

We want to construct a

C- module ( ie
. functor from '

C to

[ in - D - cats
,
functors

,
nat

.
trans

,
. . - - . ] )

Algebraically
,

f
C . . - n ] -

morphisms

ye co to @ - s ) - cat MoqCx→y )

( e : yay MEC
'

to functor Morley ) → morLx→yg

9 IT d. e

( and so on )



In terms of string diagrams
,
the above

C- module corresponds to a
"

smooth
"

boundary condition labeled by x :

9 9

boundarybu.lt#
Continuing in this way ,

we get a functor

( → [ C- modules
,

C - module - bi modules
,

- . . .
. . . . ]=Repk)em

be modules all the way up



Since I is Morita equivalent to C
,

we

have the composite map

C- ° g- Rep (E) of Rep (c)
°

regular reply restriction

* The above map is the easy half of the n -0 strife
+ him

. We want an inverse to this map

n -4 example : minimal idempotent in ¢[ G) tsirrep ,
of G

n -2 example : 91g . object A in Q - cat C

to C- module A - mod



③ TQFTS with defects

Tkm nie : from any pivotal u - cat
,

we can

construct an cute ) - dime TQFT
.

Proof : String diagrams
.



③ TQFTS with defects

Tkm nie : from any pivotal u - cat
,

we can

construct an cute ) - dim ' l TQFT
.

Proof : String diagrams
.

Th m htt : let C be a pivotal n - cat and let

z : CCS " ) → Q be such that the induced
inner products on CCB "

; s ) are positive
definite for all d- conditions SE CCS " ') .The Z !

@tD-dim4TQfTwithZCBntIJ-z.P
roof : Induct ou handle index

.

Defy :C is semisimple if it satisfies above hypotheses
.



Tkm htt w/ defects .

let C and D be semisimple
pivotal n - cats ( as above ) . Let M be a C- D bi module

.

Suppose I y : Mf mµ ] such that the

Sno
induced inner products on M

;
s ) are

positive - definite 9
-

'

for all B "

d - conditions S
. The there F ! Taft - with - defeatssuch that zt.DE#q)=y .

C M D

Butt

proof : Induct on index of defect - handles
.



We are interested in the case D= triv
,

M : C- module
.
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We are interested in the case D= triv
,

me , C- module
.

jw=M ,
U Mz

2- ( w ) E Alt w ) CEACM , )
2- ( Wic ) C- ACMZ ) Mi

zcng.ieae.pl/zlD...neAM )
w 2W



④ Proof of n - Ostrik thin
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( Alternative definition : n - alg = maximally useless

Lego blocks )



what we want :

I = glory

what we have :

=
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SET classification C ? )

SET ↳ sapped boundary for Gca
,

~ Deth
← n - alg object in Gcn )9

nostrils than

n . pairs ( H ,
w )

,
HCG

,
WE HEH

, 041 )( All of them )

UZI pairs ( H , w ) ,
HCG

,
WEHYH

,
UCD)

NOT all of them
, even when GE trio

* semisimple I - cats : ④ tuiv

NOT true for 972 ) - cats




