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o Equivalently: homotopy classes of maps BG — BBrPic(B).

o For braided B { G-crossed graded extensions of B } ~ { monoidal
2-functors G — Pic(B)} (invertible B-module categories).
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is associative. This is similar to tensor product of modules over a ring. If
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B-Bimod is a monoidal 2-category via X

Objects = B-bimodule categories, 1-cells = B-bimodule functors, 2-cells =
B-bimodule natural transformations.
We will suppress the assocativity 2-cells for X.

The Brauer-Picard categorical 2-group BrPic(B) is the “pointed part”
of B-Bimod

Objects are invertible w.r.t X, all cells are isomorphisms.
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A braided B-module category [Brochier, Ben-Zvi - Brochier - Jordan]

is a B-module category M equipped with a collection of isomorphisms
Uj‘{"M : X%« M — X M (module braiding) natural in X € B, M € M with
o1,m = 1y and such that the diagrams

M, M
TX,Y <M IXQY,M

X (Y x M) X * (Y * M) X®Y)xM X®Y)xM
mx,v,Ml lmx,v,M ‘;,1)( X,y
X@Y)xM X@Y)xM (Y®X)xM (Y®X)xM

CX’Yl lc;}x ’";,lx,Mi lm;,lx,m
(Y®X)*xM (Y®X)xM Y « (X M) Y « (X M)
m;,lx,Ml l’"\j,lx,m x /

a)/(VlM IX,M Ty XxM

Y « (X « M) . Y x (X % M) Y x (X % M)

commute for all X, Y € Band M € M.
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A braided B-module category [Brochier, Ben-Zvi - Brochier - Jordan]

is a B-module category M equipped with a collection of isomorphisms
aﬁ‘{",v, : X% M — X x M (module braiding) natural in X € B, M € M with
o1,m = 1y and such that the diagrams

M M
TX,Y <M IXQY,M

X (Y x M) X * (Y * M) X@Y)xM X®Y)xM
mx,v,Ml lmx,v,M c;ylx X,y
X@Y)xM X@Y)xM (Y®X)xM (Y®X)xM

CX’Yl lc;}x ’";,lx,Mi l’"\j,lx,m
(Y®X)*xM (Y®X)xM Y x (X % M) Y x (X % M)
m;,lx,Ml l’"\j,lx,m x\ /

q)/(VlM IX,M Ty XxM

Y « (X « M) . Y x (X % M) Y x (X % M)

commute for all X, Y € Band M € M.
B-module braided functors are required to respect module braiding.

Dmitri Nikshych (University of New Hampshi Braided extensions October 15, 2018



Interpretation of module braidings

Dmitri Nikshych (University of New Hampshi Braided extensions October 15, 2018 10 / 28



Interpretation of module braidings

Terminology justification

Dmitri Nikshych (University of New Hampshi Braided extensions October 15, 2018 10 / 28



Interpretation of module braidings

Terminology justification

A module braiding on M gives rise to the pure braid group representation
on Endpy(X1 ® - @ X, ® M) for X1,...,X, € Band M € M.

Dmitri Nikshych (University of New Hampshi Braided extensions October 15, 2018 10 / 28



Interpretation of module braidings

Terminology justification

A module braiding on M gives rise to the pure braid group representation
on Endpy(X1 ® - @ X, ® M) for X1,...,X, € Band M € M.

A module braiding on M is precisely an isomorphism of tensor functors

M~ M
oy — .

Dmitri Nikshych (University of New Hampshi

Braided extensions

October 15, 2018 10 / 28



Interpretation of module braidings

Terminology justification

A module braiding on M gives rise to the pure braid group representation
on Endpy(X1 ® - @ X, ® M) for X1,...,X, € Band M € M.

A module braiding on M is precisely an isomorphism of tensor functors

o}t = oM. | It gives a B-bimodule equivalence | My =5 M_.

Dmitri Nikshych (University of New Hampshi

Braided extensions

October 15, 2018 10 / 28



Interpretation of module braidings

Terminology justification

A module braiding on M gives rise to the pure braid group representation
on Endpy(X1 ® - @ X, ® M) for X1,...,X, € Band M € M.

A module braiding on M is precisely an isomorphism of tensor functors

M~ M
oy — .

Tensor product of braided module categories

It gives a B-bimodule equivalence | M = M_.

Dmitri Nikshych (University of New Hampshi Braided extensions October 15, 2018 10 / 28



Interpretation of module braidings

Terminology justification

A module braiding on M gives rise to the pure braid group representation
on Endpy(X1 ® - @ X, ® M) for X1,...,X, € Band M € M.

A module braiding on M is precisely an isomorphism of tensor functors

M~ M
oy — .

It gives a B-bimodule equivalence | M = M_.

Tensor product of braided module categories

(M, MR (N, o) := (M4 BN, oM KRg V).

Dmitri Nikshych (University of New Hampshi Braided extensions October 15, 2018 10 / 28



Interpretation of module braidings

Terminology justification

A module braiding on M gives rise to the pure braid group representation
on Endpy(X1 ® - @ X, ® M) for X1,...,X, € Band M € M.

A module braiding on M is precisely an isomorphism of tensor functors

M~ M
oy — .

It gives a B-bimodule equivalence | M = M_.

Tensor product of braided module categories

(M, MR (N, o) := (M4 BN, oM KRg V).

The unit object is the regular B with 0% \, = cy x o cx y.

Dmitri Nikshych (University of New Hampshi Braided extensions October 15, 2018 10 / 28



Interpretation of module braidings

Terminology justification

A module braiding on M gives rise to the pure braid group representation
on Endpy(X1 ® - @ X, ® M) for X1,...,X, € Band M € M.

A module braiding on M is precisely an isomorphism of tensor functors

o}t = oM. | It gives a B-bimodule equivalence | My =5 M_.

Tensor product of braided module categories

(M, MR (N, o) := (M4 BN, oM KRg V).

The unit object is the regular B with 0% \, = cy x o cx y.

Denote B-Mody, the resulting monoidal 2-category.

S

Dmitri Nikshych (University of New Hampshi Braided extensions October 15, 2018 10 / 28



Interpretation of module braidings

Terminology justification

A module braiding on M gives rise to the pure braid group representation
on Endpy(X1 ® - @ X, ® M) for X1,...,X, € Band M € M.

A module braiding on M is precisely an isomorphism of tensor functors

o}t = oM. | It gives a B-bimodule equivalence | My =5 M_.

Tensor product of braided module categories

(M, MR (N, o) := (M4 BN, oM KRg V).

The unit object is the regular B with 0% \, = cy x o cx y.

Denote B-Mody, the resulting monoidal 2-category.

S

Dmitri Nikshych (University of New Hampshi Braided extensions October 15, 2018 10 / 28



Module braiding = central structure

Dmitri Nikshych (University of New Hampshi Braided extensions October 15, 2018 11 /28



Module braiding = central structure

Let N = (W, 0/V) be a braided B-module category and M be any
B-module category.

Dmitri Nikshych (University of New Hampshi Braided extensions October 15, 2018 11 /28



Module braiding = central structure

Let N = (W, 0/V) be a braided B-module category and M be any
B-module category.

Let us combine previously mentioned equivalences:

Dmitri Nikshych (University of New Hampshi

Braided extensions

October 15, 2018 11 /28



Module braiding = central structure

Let N = (W, 0/V) be a braided B-module category and M be any
B-module category.

Let us combine previously mentioned equivalences:

BM,N : M+ &BN transposition N_ gBM module braiding of/\/'> N+ EIB M.

Dmitri Nikshych (University of New Hampshi

Braided extensions

October 15, 2018 11 /28



Module braiding = central structure

Let N = (W, 0/V) be a braided B-module category and M be any
B-module category.
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BM,_/\[ : M+ &BN transposition N_ gBM module braiding of/\/'> N+ EIB M.
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Let us combine previously mentioned equivalences:

module braiding of A/

By i My R N 22000 6 e M » N B M.

Let us denote B—Mod, simply B—Mod and its tensor product Xp.

The above By : M X N = N X M equips M with a structure of
an object in the Z(B—Mod) (= the 2-center of the monoidal 2-category
B-Mod)
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Module braiding = central structure

Let N = (W, 0V) be a braided B-module category and M be any
B-module category.

Let us combine previously mentioned equivalences:

module braiding of A/

By i My R N 22000 6 e M » N B M.

Let us denote B—Mod, simply B—Mod and its tensor product Xp.

The above By : M X N = N X M equips M with a structure of
an object in the Z(B—Mod) (= the 2-center of the monoidal 2-category
B-Mod) and vice versa.

Thus,
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B-module category.
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Let us denote B—Mod, simply B—Mod and its tensor product Xp.
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Module braiding = central structure

Let N = (W, 0V) be a braided B-module category and M be any
B-module category.

Let us combine previously mentioned equivalences:

module braiding of A/ N Bs M
\ + B .

BM,_/\[ : M+ &BN transposition N_ &BM

Let us denote B—Mod, simply B—Mod and its tensor product Xp.

The above By : M X N = N X M equips M with a structure of
an object in the Z(B—Mod) (= the 2-center of the monoidal 2-category
B-Mod) and vice versa.

Thus, B—Mod,, ~ Z(5—Mod).
In particular, B—Mody, is a braided monoidal 2-category.
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What is a braided monoidal 2-category?

Defined by Kapranov-Voevodsky, Breen.
Just like usual braided category, but equalities now become isomorphisms
(natural 2-cells):

Bemn o (idyp B Bea)(Bem B idyr) = Be mmah's
YexnN ¢ (Ben ®pide)(ide M B, nv) = Bempr N

for all braided B-module categories £, K, M, N.
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What is a braided monoidal 2-category?

Defined by Kapranov-Voevodsky, Breen.
Just like usual braided category, but equalities now become isomorphisms
(natural 2-cells):

Beoun o (idy B Bea)(Bem Bp idy) = Be mmgh,
YexnN ¢ (Ben ®pide)(ide M B, nv) = Bempr N

for all braided B-module categories £, K, M, N.

These satisfy coherence of their own.
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The braided 2-categorical Picard group Picy,(B)
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The braided 2-categorical Picard group Picy (B)

For our purposes we will need the “pointed part” of B—Mody, consisting
of braided module categories invertible w.r.t. X and equivalences
between them: Picy(B) = Inv(B—Mody,) .

Dmitri Nikshych (University of New Hampshi Braided extensions October 15, 2018 15 / 28



The braided 2-categorical Picard group Picy (B)

For our purposes we will need the “pointed part” of B—Mody, consisting
of braided module categories invertible w.r.t. X and equivalences
between them: Picy(B) = Inv(B—Mody,) .

Dmitri Nikshych (University of New Hampshi Braided extensions October 15, 2018 15 / 28



The braided 2-categorical Picard group Picy (B)

For our purposes we will need the “pointed part” of B—Mody, consisting
of braided module categories invertible w.r.t. X and equivalences
between them: Picy(B) = Inv(5—Mody,) .

If we view Picy(B) as a 3-categorical group with a single object, then the
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For our purposes we will need the “pointed part” of B—Mody, consisting
of braided module categories invertible w.r.t. X and equivalences
between them: Picy(B) = Inv(5—Mody,) .

If we view Picy(B) as a 3-categorical group with a single object, then the
homotopy groups of the corresponding topological space are
7 = 1, m = Picp(B), m3 = Inv(Zsym(B)), and m4 = k*.
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The braided 2-categorical Picard group Picy (B)

For our purposes we will need the “pointed part” of 5—Maody, consisting
of braided module categories invertible w.r.t. X and equivalences
between them: Picy(B) = Inv(5—Mody,) .

If we view Picy(B) as a 3-categorical group with a single object, then the
homotopy groups of the corresponding topological space are
7 = 1, m = Picp(B), m3 = Inv(Zsym(B)), and m4 = k*.

There is an exact sequence for the underlying group Picy,(B) of Picy(B):

0 = Inv(Z4ym(B)) = Inv(B) — Autg(idg) — Picy(B) — Pic(B) — Auty (B).
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The braided 2-categorical Picard group Picy (B)

For our purposes we will need the “pointed part” of 5—Maody, consisting
of braided module categories invertible w.r.t. X and equivalences
between them: Picy(B) = Inv(5—Mody,) .

If we view Picy(B) as a 3-categorical group with a single object, then the
homotopy groups of the corresponding topological space are
7 = 1, m = Picp(B), m3 = Inv(Zsym(B)), and m4 = k*.

There is an exact sequence for the underlying group Picy,(B) of Picy(B):
0 = Inv(Z4ym(B)) = Inv(B) — Autg(idg) — Picy(B) — Pic(B) — Auty (B).

Here Inv() denotes the group of invertible objects, Pic(B) is the usual
Picard group of B.
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Whitehead products 7, X 7 — Tgu_1

Picyr(B) (the 1-categorical truncation of Picy,(B)) is a braided categorical
group.
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Whitehead products 7, X 7 — Tk 1

Picyr(B) (the 1-categorical truncation of Picy,(B)) is a braided categorical

group.
So there is a canonical quadratic form

Qs : Pics(B) = Inv(Zgym(B))

by [Joyal-Street].
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Whitehead products 7, X 7 — Tk 1

Picyr(B) (the 1-categorical truncation of Picy,(B)) is a braided categorical

group.
So there is a canonical quadratic form

Qs : Pics(B) = Inv(Zgym(B))

by [Joyal-Street].
This comes from 7 X T — 3.

There is a well-defined bilinear map
Pg : Inv(Zsym(B)) x Picp (B) — k*

given by Pg(Z, M) =0z x € Aut(Z ® X) = k*, X € M.

Dmitri Nikshych (University of New Hampshi Braided extensions October 15, 2018



Whitehead products 7, X 7 — Tk 1

Picyr(B) (the 1-categorical truncation of Picy,(B)) is a braided categorical

group.
So there is a canonical quadratic form

Qs : Pics(B) = Inv(Zgym(B))

by [Joyal-Street].
This comes from 7 X T — 3.

There is a well-defined bilinear map
Pg : Inv(Zsym(B)) x Picp (B) — k*

given by Pg(Z, M) =0z x € Aut(Z ® X) = k*, X € M.
This is w3 X T — 4.
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From extensions to braided monoidal 2-functors and back
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From extensions to braided monoidal 2-functors and back

Let A be a finite Abelian group. Let B be a braided fusion category with
braiding c.
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From extensions to braided monoidal 2-functors and back

Let A be a finite Abelian group. Let B be a braided fusion category with
braiding c.

Given a braided extension
c=c. a=s
XEA

we have Cy € Picp,(B), x € X with the module braiding given by
OX,V = CX,VCV, X, VeB, X el,.

Dmitri Nikshych (University of New Hampshi

Braided extensions

October 15, 2018



From extensions to braided monoidal 2-functors and back

Let A be a finite Abelian group. Let B be a braided fusion category with
braiding c.

Given a braided extension
c=c. a=s
XEA

we have Cy € Picp,(B), x € X with the module braiding given by
OX,V = CX,VCV, X, VeB, X el,.

Dmitri Nikshych (University of New Hampshi

Braided extensions

October 15, 2018



From extensions to braided monoidal 2-functors and back

Let A be a finite Abelian group. Let B be a braided fusion category with
braiding c.

Given a braided extension

c=c. a=s

xXEA

we have Cy € Picp,(B), x € X with the module braiding given by
OX,V = CX,VCV, X, VeB, X el,.

Furthermore, the tensor products ®y , : Cx Mg C, — Cy, gives rise to
B-module equivalences M, ,, : C x C, = Cxy-
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From extensions to braided monoidal 2-functors and back

Let A be a finite Abelian group. Let B be a braided fusion category with
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Given a braided extension

c=c. a=s

xXEA

we have Cy € Picp,(B), x € X with the module braiding given by
OX,V = CX,VCV, X, VeB, X el,.

Furthermore, the tensor products ®y , : Cx Mg C, — Cy, gives rise to
B-module equivalences M, ,, : C x C, = Cyy-

This gives a (usual) monoidal functor

A = Picp(B) : x = Cy.
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Namely, the associativity and braiding constraints of C give rise to natural
2-cells involving M, ,, x,y € A:
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Namely, the associativity and braiding constraints of C give rise to natural
2-cells involving M, ,, x,y € A:

My 2
C«XpC, K, - CxXpCy,
MX,YL xyz My .z
ny &B Cz Mxy’z CXyZ7
and
Bvy
C«XpCy C, Mg Cx

bxy
=
Mx,y My,x
Cyy.

Here B, is the braiding in Picy(B).

The moral: Structure morphisms in C «— structure 2-cells in Picy(B). J
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Consequently, the pentagon (for the associativity of C) and two hexagons
(for the braiding of C) diagrams <— commuting polytopes in Picy(5).
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(for the braiding of C) diagrams <— commuting polytopes in Picy(5).

Namely, the pentagon becomes a cube:
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Consequently, the pentagon (for the associativity of C) and two hexagons
(for the braiding of C) diagrams <— commuting polytopes in Picy(5).

Namely, the pentagon becomes a cube:

Cr Xp Cg Xp Cp Kp Ck

Cz Xp Cp, Mp %,/f,g,_h L
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and hexagons become octahedra:
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and hexagons become octahedra:

By.z

/\
2/ 6,
VY Mz,y

Cx®pCy K C; ——=———CXp5Cy, CxXpC,KpC,

Ix.yz
CVX,y,/ Qx,z,y
z

My, z Mz
Cxy XpC, i Cxy. 4
Oxy,z %,y
Mz sy
My,
C,Xp Cyy C,XpCiXpCy,

Bewy,z an
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and

Bxy

C R Cy K C,

z
P
_ =27 By

My x
iy Cyy 5 C, ¢, KpCxKpC,

.z M,z
Otx,% Qyx,z Sx

Myyz My <z
C K5 Cye Cue Cy R Crr | Bex

Ox.yz Qy,z,x

Mz Me

My 2
Cy> B Cx 2 ¢, M C; i Cx.
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A functor A — Picp,(B) with these structures (associativity and braiding
cells a and §) such that the above polytopes commute is a braided
monoidal 2-functor. So we went from extensions to functors.
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A functor A — Picp,(B) with these structures (associativity and braiding
cells a and §) such that the above polytopes commute is a braided
monoidal 2-functor. So we went from extensions to functors.

Conversely, given a braided monoidal 2-functor A — Picy(B), x — Cx,
i.e., Myy :Cx x Cy, = Cyxy (x,y € A) and cells o and § such that the
polytopes commute we form a fusion category

C = Dxea Cx, Ci=8

and equip it with the tensor product ®y, : Cx x C, — Cy, (coming from
M., ,) and associativity and braiding constraints (coming from « and §)
and get a braided fusion category.
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A functor A — Picp,(B) with these structures (associativity and braiding
cells a and §) such that the above polytopes commute is a braided
monoidal 2-functor. So we went from extensions to functors.

Conversely, given a braided monoidal 2-functor A — Picy(B), x — Cx,
i.e., Myy :Cx x Cy, = Cyxy (x,y € A) and cells o and § such that the
polytopes commute we form a fusion category

C = Dxea Cx, Ci=8

and equip it with the tensor product ®y, : Cx x C, — Cy, (coming from
M., ,) and associativity and braiding constraints (coming from « and §)
and get a braided fusion category.

Main theorem
{ Groupoid of braided A-extensions of B } ~ { groupoid of braided

monoidal 2-functors | A — Picy(B) |}
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Understanding obstructions
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Understanding obstructions

Braided monoidal 2-functors A — Picy,(53) can be understood using the
Eilenberg-MacLane cohomology of abelian groups
gb(AJ N) = Hn+1(K(A7 2)’ N)
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Understanding obstructions

Braided monoidal 2-functors A — Picy,(53) can be understood using the

Eilenberg-MacLane cohomology of abelian groups
gb(Aa N) - Hn+1(K(A7 2)7 N)

o H2 (A, N) = Extz(A, N): symmetric 2-cocycles — abelian groups,

o H3 (A, N) = Quad(A, N): abelian 3-cocycles = (w: A* = N, c: A2 = N)
satisfying pentagon + 2 hexagons — braided categorical groups ,

o H4 (A, N) = triples (a: A* = N, B,v: A> — N) satisfying certain
coherence conditions (cf. polytopes in the definition of a braided monoidal
2-category) —> braided 2-categorical groups.
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Eilenberg-MacLane cohomology of abelian groups
gb(Aa N) - Hn+1(K(Aa 2)7 N)

o H2 (A, N) = Extz(A, N): symmetric 2-cocycles — abelian groups,

o H3 (A, N) = Quad(A, N): abelian 3-cocycles = (w: A* = N, c: A2 = N)
satisfying pentagon + 2 hexagons — braided categorical groups ,

o H4 (A, N) = triples (a: A* = N, B,v: A> — N) satisfying certain
coherence conditions (cf. polytopes in the definition of a braided monoidal
2-category) —> braided 2-categorical groups.

A (usual) braided monoidal functor M : A — Picy,(B) gives rise to a
braided monoidal 2-functor (i.e., to a braided A-extension of B) <=
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Understanding obstructions

Braided monoidal 2-functors A — Picy,(53) can be understood using the

Eilenberg-MacLane cohomology of abelian groups
gb(Aa N) - Hn+1(K(Aa 2)7 N)

o H2 (A, N) = Extz(A, N): symmetric 2-cocycles — abelian groups,

o H3 (A, N) = Quad(A, N): abelian 3-cocycles = (w: A* = N, c: A2 = N)
satisfying pentagon + 2 hexagons — braided categorical groups ,

o H4 (A, N) = triples (a: A* = N, B,v: A> — N) satisfying certain
coherence conditions (cf. polytopes in the definition of a braided monoidal
2-category) —> braided 2-categorical groups.

A (usual) braided monoidal functor M : A — Picy,(B) gives rise to a
braided monoidal 2-functor (i.e., to a braided A-extension of B) <=

an obstruction | og(M) € H2,(A, k*) | (given by the cube + 2 octahedra
above) vanishes.
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Understanding obstructions

Braided monoidal 2-functors A — Picy,(53) can be understood using the

Eilenberg-MacLane cohomology of abelian groups
gb(Aa N) - Hn+1(K(Aa 2)7 N)

o H2 (A, N) = Extz(A, N): symmetric 2-cocycles — abelian groups,

o H3 (A, N) = Quad(A, N): abelian 3-cocycles = (w: A* = N, c: A2 = N)
satisfying pentagon + 2 hexagons — braided categorical groups ,

o H4 (A, N) = triples (a: A* = N, B,v: A> — N) satisfying certain
coherence conditions (cf. polytopes in the definition of a braided monoidal
2-category) —> braided 2-categorical groups.

A (usual) braided monoidal functor M : A — Picy,(B) gives rise to a
braided monoidal 2-functor (i.e., to a braided A-extension of B) <=
an obstruction | og(M) € H2,(A, k*) | (given by the cube + 2 octahedra

above) vanishes.
In this case 2-functors are parameterized by an H3,(A, k*)-torsor.
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Given L € H2,(A, Inv(Zsym(B)) compose My, : Cx Kz Cy — Cx, with the
tensor multiplication by L, ,. Denote the new functor L o M.
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The Pontryagin-Whitehead quadratic function

Braided monoidal functors M : A — Picp,(B) : x — Cx form a torsor over
H2,(A, Inv(Zm(B)).

Given L € H2,(A, Inv(Zsym(B)) compose My, : Cx Kz Cy — Cx, with the
tensor multiplication by L, ,. Denote the new functor L o M.

(So the tensor product Vi ® U, is replaced by Ly, ® Vi ® U, etc. This
was called “zesting” in the literature).

o4(Lo M) = og(M)pwp(L) in Hi (A, kX),
where pwy (L) = (a(L), Bm(L), ym(L)) with

a(l) : A*— kX,
Bm(L) : A= kX,
ym(L) A3 — kX

defined as follows:
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pwm(L) = (a(L), Bu(L), ym(L)) € Hyp(A, K*)

Here L = {Ly,} € H (A, Inv(Zgm(B)).
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pwm(L) = (a(L), Bu(L), ym(L)) € Hyp(A, K*)

Here L = {Ly,} € H (A, Inv(Zgm(B)).
a(L) € H*(A, k*) comes from the self braiding

Inv(Zsym(B)) —Zy C k™ . Z cz,z
(in our case it is a homomorphism) composed with the cup product square:

H2,(A, Inv(Zoym(B))) = H24(A, Zo) L5 HY(A, o) — HY(A, k),
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pwi(L) = (a(L), Bm(L), ym(L)) € Hp(A, k)

Here L = {Ly,} € H3 (A, Inv(Z5m(B)).
a(L) € H*(A, k*) comes from the self braiding

Inv(Zsym(B)) —Zy C k™ . Z cz,z
(in our case it is a homomorphism) composed with the cup product square:

H2,(A, Inv(Zgm(B))) = H2(A, Za) Ly HY(A, Za) — HY(A, k¥),

Bum(L), ym(L) : A3 — k* are defined using the map
Py : Inv(Zsym(B)) X PiCbr(B) — k> (i.e., T3 X T —» 71'4) by
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Here L = {Ly,} € H3 (A, Inv(Z5m(B)).
a(L) € H*(A, k*) comes from the self braiding

Inv(Zsym(B)) —Zy C k™ . Z cz,z
(in our case it is a homomorphism) composed with the cup product square:

H2,(A, Inv(Zgm(B))) = H2(A, Za) Ly HY(A, Za) — HY(A, k¥),

Bum(L), ym(L) : A3 — k* are defined using the map
Py : Inv(Zsym(B)) X PiCbr(B) — k> (i.e., T3 X T —» 71'4) by

ﬂM(L)(vavz) = PB(L%Z’ CX)
’YM(L)(X’y’z) = PB(LX,}/7 Cz)
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Computing Picy,(B)

The braided categorical group structure is determined by the canonical
quadratic form
QB LT = Picbr(B) — T3 = Inv(ZSym(B))).
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Computing Picy,(B)

The braided categorical group structure is determined by the canonical
quadratic form

QB LTy = Picbr(B) —> 3 = Inv(ZSym(B))).

Example: B is non-degenerate

Then Picy(B) is trivial (i.e., contactible). Only trivial braided extensions
(tensoring with a pointed category): C = BXC(A, q).

Example: B = sVec
Picpr(sVec) = Zo x Zo.
Qsvec takes values {/, I, I, M}, where Inv(sVec) = {/, M}.
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Computing Picy,(B)

The braided categorical group structure is determined by the canonical
quadratic form

QB LTy = Picbr(B) —> 3 = Inv(ZSym(B))).

Example: B is non-degenerate

Then Picy(B) is trivial (i.e., contactible). Only trivial braided extensions
(tensoring with a pointed category): C = BXC(A, q).

Example: B = sVec
Picpr(sVec) = Zo x Zo.
Qsvec takes values {/, I, I, M}, where Inv(sVec) = {/, M}.

Example: B is Tannakian

Pics(Rep(G)) = H2(G, k*) x Z(G) with

Qrep(c) : HA(G, k) x Z(6) = G, Qrep()(1t> 2) = 4E3).
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Thanks for listening!
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