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· between physics and mathematics, anchored in rigor
we for physicists, where to look a whatlanguage to use

· intersectionfor me: 3d Nell theories a Coulomb branches.

2014:SymplecticDuality (Nakajima 15]

(Braden-Licate - Proud foot. Webster]
IBraverman - Finhalberg - Nokejime 16]

from Higgshasbranches?? v5.

A boundary conditions
DIMcoe]:=H.** IGHZNRaN]

[Bullimore -TD-Garith 15] asa convolution algebra
DIMconl& discriminantlocus] +HR structure a opened up 3d N=4 theories
[Bullion - To-Geiotto-Hilburn '

16] and 3d mirrorsym to mathematics!
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4gauge theories GOTNXINYON

algebraic EOM: 35X =5 % =0, Me(XcYL =03/hol'G
gengeMN =

Spee ZciN(0)

· Replace ⑦ witha raviolo=LIDD
D:Spec DIED

- D* =SpueG(z))
Z(0) =ZiN /*(

:H.G-bundles E on D30D

and als' sections(x,x) ofEXON, ECNU stMe(XcY) =03/iso
come' HBM9C-bundles E on DogoD a alg sections & ofExoN] isINCh,
BFN] well defined (1)

and computable (11)
Productfrom convolution:Zo ..).



Impact mathematicians can directly access 3d N=4physics
small sampling ofexamples:
(Webster (16] Symplectic duality for Higgs & Conload branch categories C

2Brewman-FinhulsoryNahagima 187Coherent sheames on resolutionsofMa[Webster "

19]

LHilburn - Kamuite-Weehes'20] BENSpringer theory
LTeleman"18]

2 Gonzalez-MakePomerbano 22]
DIMcone] & CH and SH ofG spaces

LGinzburg. Hezhdam] Higgs branches of41 Class theories
of Sitrehama 183 Chiral algetons of Class

LCanhis-Williams' 18,1231 line operators in 4N=2 gage they
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ZEN, ZEIN:3-Cob symons b-category 1 dg2-categories...

· Z(MP) may not be finite of [Gubov-Asin -Nakajima -Park-Plei.Sopenho 20]
equivariant regularationfor ZBbutECT31B3) &Z(S2) may be nice...

· E(2) (Bullion - Ferrari-Kin 22]
mapping class gp action?

·

a braided

calegory of ITD- Garner-Geracie -Hilburn (192
2 Hilburn-Rashin'21]

z1(6):z(s)(- z(5)) - z(S)
· Elpt) a I-category · if [Hilburn-Gammage - MozelGe '22]

also [Repustin. Rozanshy - Sanluns' 08]
2Rezchibov-Doan 22. Vans '22]
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· Zain (S) includes Wilson lines Ne RC- Rep(G)
- have montrivialextensions!

flat vortices Ns ofe connectionto adnear z=0
If I Cutrow-Witten 106]

1:No satisfiesExtSR1):42Mies]
· ZAN(S1) includes generalized ventex lines

XCELEN, YLGN, Andzall develop ameromorphic
singularity near z =0

1 =trivial vortex(regular atE =0) satisfiesExt(111) =DIMcone]

of. [Hilburn-Yoo]
LHilburn-Raskin'21]

Proposed Zaw (S1) iD-mob (N(21/C(z)

BUT:no, braiding
1 =ONUZN/GILE1] /
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a!How toaccess Els) concretely (and mathematically), as a BTC?

A:Take a lesson from the 80's:

Cheru-Simons theory
Ge,

Migoseedizinhornmadogan
his one

(Witten '897
(Elitter.Moore-Seibung - Schwimmer '98]

↑ M
·WZWy-mod

z,1(S1) = WEW-mod
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mondre.rootsin
Histoga (PUIT*(bCL) is hard toase

=

· VB. a quotient / extensionofan isnot yetfully defined.
AGN: =g0g*HN HN

· the module categoriesare not unique, and must be carefully chosen
too small: don'thave correctExt's

too large: won't have adefined

Overcame these for aliantheories.
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ianboondary vor's 2Ballin-Nin 22] (Ballin-Creutzig-TD-Nin '

20]

Stup:G :UCD& TIN N=c" 02y(
u3
yzyn- - 0I

P =HiRs(glR", (p8(*** (b)on)
has a free field realizationallowingHis tobe taken

a

P.S: =3simple currentextension of tGN
sboundary monopols operators

The UF=V

thin Ibraided tensor categories ofmodules CA, CB
satisfying all physical requirements, v) 1,5 =c

Idea: · startat EL category for ECN (BTC) log intertwinies) IALZ/O]
·

pass through extensionsusingCenturing - Hamade - Linshew 201
ICreutzig - Mcizae- Yang 120,21]
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anboondary Vo's (Ballin-Nin 22] (Ballin-Creutzig-TD-Nin 23]

Stup:G :UCD& TIN N=c" 02y(
u3
yzyn- - 0I ↑2

The UF=V ⑤

thin Ibraided tensor categories ofmodules CA, CB
satisfyingall requirements, v) (A =c

includes Wilson linesICB ↑((yz=cha(G)

ExtWn.Iha) -ELTONgdegd
weightus

28includes vertex lines No Vezn
c Idina toI's

X(z) wz0(IY(z) z -0() newz = 0

ExtPlNv,Nvi) as expected from CBFN '16, 17]
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