
2- categorical (abelian) 3d Minor symmetry

joint w/ Ben Gammage /Aaron Maul- Gee

arose out of discussions with Tudor Demuth

3d w - y gauge theory

/ 1
.
\
.

3d holomorphic
3d A-model← topological twist -0

3rd B-model

de Rhum A/B -model detuned or 3-manifolds with a transverse holomorphic
foliation

. Give rise to algebraic field they (see Raskin) .

Betti AID -model defined an all 3-manifolds . Gives rim to

a fully extended forehand field theory .

QI :
Whet 2- categories do these field theories assign
to a point ?

Q2 : can we verify 3rd mirror symmetry ?



3d B -model Kelly should collapse
-

I cohono logical

Kapustin , Rozanski,
Saulter (2008

,
2009) grading to 2122

✗ dented symplectic steak ←
even shift

Rought , there should be a 2- category KRSCX) win

gun , a,y, www.xanwguyn.ny.am an,y.quasi - coheir sheaf of categories on L
.

a

morphisms : Hon ( (4) L, ) , (Lz , Lz) ) = r(Lentz , 7tom(L , , Lil )

Moby To my knowledge even when ✗= -1+4 there is no fully satisfactory
mathematical constructions of KRS ( X)

• Rozanski -oblonkou have model in terms of hunk f-cheizchu.rs

concrete but difficult to verify formal properties

• Anhkih has proposed a 2-girded lift known as the 2-category
of and ) coherent sleeves of categories or Y

.



ÉPÉES ( after Auinkih)

First
, a reminder on quasi - elect sheaves of categories as defied by Gaitsguny

1) If Y= Spee A ,
then 2.Qcchcy) = A - linear categories

27 In general ZQCOUCY) =
I'm

zacoh ( SpeeA)
specA→y

g) 206h CY) sctvsfves smart descent

⇒

It G is a swath algebraic guys Zacek (BG)-= Qcohccr) - coined

Just as her quem - coherent sleeves there is an adjunction

Loc : oooh (7) -nod⇒ zcecuhcy) :P

Bet we say that Y is 1-ahhhh if treasure adjunction is an equivalence .

-4=1 (Gaibyuy) V16 is l - ahhhh for G reductive
.



EI c- G=pt→ pt /G- BG

r=Hom(N ;-) Honey,, µ
mild Lie should be QCOLCG) - more

Con CBG) -had ⇐ 20cm (Bt) ⇐ Cech (G) - conod

QCOUCBG) → N z 26 Bg 1-7 Meet

Veer ← De ZGEG 1-0 Qcoh (G)

can consider 26g c- 206h (BG) via p : VLG
- BG

GCou(V07 -1 26dg 1-0 Qcchcv)

Thin can gauging)

( veet , Qcoh (VIG))
own (v) Z Hom (D) 2046) ⇒ Hon

QCOUCBG?-were

-4mL (guying)

CechCulch
⇐ Hm(N, Zoya] _= Has ( went , acts (v) )

QGUCG)-Conrad

This example is related to B-twisted 3d pure gauge theory



Key observation trot leads to Avinkin 's approach is

Thin Cocitsgony ) Let
p : ✗→ y be a closed embedding of snouts stacks . Then
-

Zcecoh (YL ) I Qcoh (✗ I,
xT-no\ monoidal under convolution

← formal neighborhood of
✗ in Y

⇐ 0×0
= Alfa → zacoh ( A

' f) ± QGHC /A'fit) -nod
At -

ECE] -mod

Adey - I

⇐ If first infinite>i -4 neighborhood of ✗ in Y is split we have

✗ ¥ ✗ = NETTY =D 20am ( YF) I Qcoh ( Nec-114 ) - nod

Even though ✗ it are smooth ✗ g ✗ doesn't have to be
.

Thus we often have

Qleh (✗Fx) =/ Indcoh ( ✗ I, x) ←
Both monoidal under convolution I

← dey 2

EI 7-dahl # c- 11) I 441 - nod

EI IdGh(N×G3Y) I
"
awh ( n;my >

v1 a-
not quite true since u ; case is a

c. affair stock but sane ides



Def Let {✗ i→ 4) i c- I be a collection of cloud embeddings of snobs

stacks such tut ✗ =#✗ i → 4 is surjective .
Then

2TmdCoh(Y , -17
:- Fndcdr (✗ IX) -mud also culled singular

summon

when -1=0 Notch Y a- TINY is the Lagrangian skeleton .
iet Xi

There is also a small version 24h14 , -1) using Coh ( XE
,
X) -mud indeed .

Claims 26h14 , -1-7 should be thought of as a 2-graded lift of KRS(IT, -1)

Q : whet is -1 physically ?

When hes> /FI porous as tuned as I usually choose -1 to be

the attracting sets .

In abelian theory win no mess/FI will choose -1 to be

union of attracting sets for all possible creases
.



⇐ The free hypermarket 7%1 was attracting sets = NIAN when muzz 0

and TIKI '=N A
'

when myz <
0

-1- NEA' UNIA' f- ✗=/Alito → A'=Y

o

Ird Gh (Eye) =~ (0-4404-1)
Veer

✗ I
,
✗ = (

H
'

o

it'FA ) met
"
aancwc.in

" )
11

Qfy7-need

¥ For gauged hypwnultipwt -1+(1/+1104) get Eiyl=z

✗ = Allan 4- Bon → Can = -1
QGUCBQ)

✗ It = (
*Ya Don

a-Egan)
=/den # e) ⇐ (06444-164)

Bar QGhCB6n)
"

GAGA'a3k
Notes In this cone -1 gives whole space .

NI can upgrade
'

to object of 3QCohCBQD-tfecohc.BG) -mad / - nod

by remembering
"

aliyah
"

Cecchi (Ba) in T-dG-CX.TK) .
There is an

analogue of ungauyiiy tut gives back te Pne hyper
.



3dA-nudrlkcpus.hn
, Vyas , setter

(20M Delved the field them in gerent . Only examined

boundary conditions for pure ucn -gave them and IR
> xs

? valued hyper-ultiplet.

Telling Govt)

studied A-twist of pure G gauge theory . The 2-colour of boundary

conditions is

G- cut ⇒ 2- catchy of categories with Betti G-action

-

2Fuk(T+BG)

He also proved be following version of 3rd winner symehy

zfukc-i.BG) ¥ 206h (Lgu) Lot→ Mccort)

d
'

d
o -0 +4W

And go.ve gone hints abut
-

how to generalize to on eq- in- liner

involving KRSCMCCO > a) ) .

-

In obeli in case he proved treater directness as well

zf-KCTtg-IZQGHC-B.lu)



BeltiG-adiomonccsm7-cdu.org
Def let BG be te co , n - category with a single object * and End Ctr) - G

G-neat :- Homer ,, - cat ( BG )
not )

Basically objects we ec-ncettoyel~a.in Sl -0 End(e)
.

Note • All n- categories will be assured to be stable .
Might have to lineate

BG at various points .

• I will ignore issues of size/presentability for the whole t-1K

r

h=°_ 8-0 C. (G) -0 Edge)
G- ocet I C- (G) - mod

G -0 Grace)

← G-nap

Telemann 's Alone filters from

1 -0 Ie c.Cha) I QCLGL ]
oh
, -6 -0 Color ,G) -0 EndCLE)
f-Ez - nap



Digression 3- categorical Betti Langlands

Sl - 2Gt ⇐ 36h (Bann)

Exch> i'm gauging and engaging

PI G-name he 3- sterilization of Bsl with tu 3-colony

wih one obpeih are one vupnivs associated to CQGUC.ba) , *) .

Then -I = ✗
←

can]



A-twinedfuehenerm-uip.LI

Hard to get a version of 2F-KC.tt#l ) tut is non-trivial

without choosing a Lagrangian skeleton
.

Choon or- U TIA' as on B-side .

a : whet is zfuk CTIA
'

, -17
?

2- obvious candidates

1) constructible Recces of categories on # , 1*1-[0%3]
Zshuc ( Atlas) - Harzer ( ExitGALS) , St)
detuned by Tveuncnnz Lurie .

hikes sense for "4 ""
"""
7 stratified space ¥2) Renege sawbones or (8+1,5)

2bar (1*1,8) defined by Komarov , Selectmen .

makes sense in limited situation



sueuesuiueeit-p.hr
(✗ is) snowbird space

Bet A pain 8: I → ✗ has tu exit property wite respect
to S of fur all 01 to < tis 1 the dimension of the stratum containing
✗( to? is less than or equal to tr dimension of tu stratum containing sect,) .

*
can generalize this to surplices or:b"→ ✗ and define an Ccs

, 17 - category

fxitcx ,5) a- Sing G)

try Ctveunnn) Hon ( Exitceis) , but]
_~ Shuck , s)

⇐ ④5) = (A) A'to] Usos)

Tl
, (fat CX ,5) = ÷%?⃝ d- Bod

B



Perverse Sleeves
-

sweet , g)

or v1

pevuctt
'

, s) Shuccrrtl , s)

Nearby /Vanishing cycles give exact finches £
, Io

: Perla
'

, 8)→ vet

T_hm ( Macpherson / Vihren) Tz Tz
K H

Rew CA
'

/ s) z { F- I / a-vcrocm) and ( 1- anouw) are }
c- invertible

Nok_ By passing to a longer category can find projective objects
co-representing Iu, # .

Nute s
'
@ All preserving S

.

Therefore one gets on stacks or Pew#1,57
which is generated by the nahh endomorphism (1-

E) TI) of 1pew(¢+1,57 -



pevvhseschebw-sphewcelfvnehrbet-A.fm
mehr Io -53 # is spherical if it has a right adjoint R

such that the twist Arabs

Tzp = fib (Iz→ Ros ) 7¥ = cofrb ( so R→ 1£ )

are invertible .

NI D In fact S has an 1in finite sequence of adv-h

-
-
- S

-z
-l s

- i -1 Got S, -1 - - - -

"

s

"

r

2) So Tzcz] - TEO S
←

Riehl -verity

C- deem a style 6,27 -celery 2pm (Adj , St) of adjunctions
such tut 2.Renick' / o) is a fill srbeccyuy .

(see Decccerhoff
, Ramona , Selectmen , soibel- - )

By 27 tu SI - achim or Reveal (5) categoric ties to an S1-action on 2Pew(d-Is )



3rd Mivivr Synntny Cat , BG, AMG)

KRSCT'TAYa
,
-2) I 28--4%+1 , -1-7

•

• As boundary conditions for Ed N=4

KRSCT.cat/Gn)G3CecohCBQn]

Retried to be

11 SH
2Fok( ITAI ,g)

81

2.F-KCIA
'

,
-1) c- d-2Gt
I

⇒ KRS.GE/Al,-n-)Z2RkC-i-KtYan7,-s7

• Deleting components fun I → passing to open
set

mess PI



Rough lives of priests

consider

coconut
'/a)↳ QGUCB.co

€
free category equipped win invertible endofunchr

T wits I -0T

girding shifts
←multiplication by ✗ ⇐ 6*1

This

Hunches
,
s)# Io

account F-, I

Rgd dt-OFCQAY.cn)
Qccbou) -4

ITunes
Res categorise one of the properties in Ronettes?

.

otwpwpeimr is smiler and endorphins give desired rank algebra .


