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Witten 's formulation of minor symmetry

÷ozanÉ↳°2d A-model

gugy gp,

QB=°
2d B-model

TQFT TQFT
6
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Homological minor Sennehy

kontsev-i.ir There TQFTS are determined by their categories
of boundary conditions Fuku , Cuhk) . Mirror

symmetry should be considered as an equivalence
IUKCX) ⇐ Cohen) .



3d minor symmetry
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2-categorical 3rd mirror symmetry program

There 3rd Tarts are determined by their 2- categories of

boundary conditions Asa (4) , Bzacy) and Aza (4) I Bzd CY
! )

caveat This is too simplistic . The duel of a o-model is

rarely another G- model ! Need gauge theory !



Relationships with other dualities

Physics

a
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Mathematics

symplectic
Mimi

0 Duality 0 Geometric

Broder- Licata → Langlandssynth→ [pnuapout-web.nu/ correspondence
Gaiolto -Witten
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Whet is known about Aza (4) , BzdG) ?

1) Depend on copter structure I on
Y

. For A- twist comes from 1123--112×1122

and for B-twist comes from QB .

For simplicity assur 4 is exact holomorphic Sy-picchi manifold : we> die

2) generating objects - exact holomorphic Lagrangian

3) To connote morphine rewrite as 2d N=E42) LG-model

using Hon (1123/4) = How CIRZ , Honor , Y) )

y - { on:[0,11-77 loco> c- Lo ,
och C- Li }

W= - f otto 1- F, Coch ) - Rococo) ) Nelli = DF;
G) I]

Homa Kosh ) - FSCY > W) ← Not quite correct !

Need wveppiy at co .

Hour
,
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, Li)

= MR (9) W ) Kapustin - Resource- Sa- 11hr

. I MFCB ,F-To) ← 7<122 graded .
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We will follow a more algebraic approach from Telenor 's ICM

1- =@✗ yn

pure T
- gauge theory ←!p

o-model into 1-
*
TL

( o- model into
stack )

1-
*
BT

☒ Local CBT) := Fun (BT ) Cate) Lotti ') :- Punctl
, etc)

'

= Fun CBZ -14T , Etc) ¥7
⇒ Fun (BITTY cat?

C. c- Cate @ c- ate

fz-inpc.TT) -0 Erdcdq) Tith -0 End (e)

⑨ Coh
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⇒ cat G

,
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A2 These are 32 A /B-models wits Lagrangian skeleton

controlling behavior of A

Arsal -1+13 , B) := Loc (B) Bzd (c-
+

By B) := Gh (B)



Geometrically we expect

BH ( Y , -1-7 generated by components of -1

A- 3rd (41-2) generated by linking discs to components of -1

⇐

T+BT IT- TITLTI , BT ↳ The# BT

End (BT) - (cohost) , ☒ )
B GAB (F) = (couth ) , a)

Enda CTE , BT) - (F-K To) , *
)¥

Ada (TTT ) - (Fuk fit
'

) , *)

Goettl > it]

Evidence of wrapping !



In H . , Gannon ,
Morel-Cee we studied more general

abelian
gauge

theories

gauge group flavor

f.
sunny

1-+9%1 - Co)/g ]
I

1-0 Gio @✗ In -1°, P→ 1 exact sequence of tori

a
c-
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FI parameters : t : G -0 ex
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GIT quotient M +
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ex c-
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*
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The mirror is the Gate deal theory

I → F-→ cat )
" -0Gt -01 m

! = t t
!
= m

" "

G ! F !

Conj [ 2-categorical abelian 3rd minor symmetry ]

Aza ( Mt , -1m)
⇒ Bsa ( M"+ ! , -11m ! )

.

y ! In order for 3d minor symmetry to hold Aza

must depend on quotient presentation of Mt

f. EI Ipt C- Ttfoycdyn ] ←D TEN wits skeleton on

-

\ conceit -nodMenes sense oiahctialhe Nice studying they
on E gives quasi - maps / vortices .
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Together with Gannon and Morel-Gee I am working to
•

prove abelian 3rd minor symmetry using the following Ansetz

Asd (Ttc , -1) = Perv
" Ca , 03

T¥ = Ab (Iz -90 RL)
)andKaprow T - { EI ↳ | tz-ofrbc.LK→ 1=+7 }- Selectmen

R
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corepvennsud be linking dies

t¥



A proposal of Avinkin says tht

Bisdtty
, uN✗iy ) - ¢oh( ✗ If ),*)
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Key result is Koszul duality
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]
*
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do""
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The key result is
abelian

Thy [Gunmen , H . , Maul-Cee] Betti

Langlands1) There is an equivalence of
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.gg
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£ 2Gt /B -1L
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which is fractured in 7. to It . / Raskin
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*

[each
,
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s
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'
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.
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, -17

in progress I horror
deletions ( y ! , -1!) →

CY ! - c
!

,
-1:-c ! )
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Hey Technical

Realtor'
go M = RL moved

*
1^-1 M ME> M
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Alg ( Grace))

Crazy feet ! Smith idols -0
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Fun•( 2.so ,
Endce))

-1-201-0 Abca) -0 de

If I nicholl

Fit (1) Gales )
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Example of stop removal/ deletion

c-
*

pt pt
11

Asd (Fe ,- ) I-BZdci-tcac.it - team , - & /ex )

p f
Akita , f) I B"(tacky ,# )

I 1
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.
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The opposite restriction deletion shows A
"

depends

on way it is built

D3d(Tacey , 11¢ ) I 1-
" (ie - o , -¥ - 1)

p p
B3d(c-* iced]

,
1- (a) Anette , t )⇐

d
d

BHC# coin , - at)
11 ⇐ A"(TI - e , -4 - - )

conceal] - need 11

-1-7 le Coe

Nok_ That the latter decckgorithes to Locc

but is not Lack' Cat )

Q ! What is extra structure on Ttd C- Ttc ?



Relation to cetyuy 6
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Q : How to build describe cohclpl ) -mud using A-side

D Langlands Yoga implies ontidicgonel

← diagonal I
B.
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27 To get IP
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- nod
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#
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T÷→1 @ e
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✗ 1 and ✗z
not both 0




