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Let A be a dg algebra and C(A) its Hochschild complex.

@ C(A) admits non-associative product x with left unit 1.

@ Lie bracket [—, —] on C(A):

[f,g] =frg—(—1)flgxr.
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Definition (pre-Lie exponential)

Suppose chark = 0. The exponential exp, : Cy(A) — C(A) is
defined as

(e.e]

I *i
exp(f) ::Zﬁf ,

i=0

where f* is defined inductively by F*(+1) = f* « f and £*0 = 1.

v

The filtration 0 C C4(A) € C(A) induces a filtration

0 C HHY (A, A) C HH*(AA).
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Theorem (O.)
Suppose chark = 0 and A is a dg algebra (c-unital Ax-category).
Q exp, induces a group homomorphism

expa : (HHL(A), BcH) —— DPic(A).

Note: does not require any finiteness assumptions.
@ The assignment A — exp, is natural under quasi-equivalences.

F : A= B = canonical commutative diagram

HHL (A, A) — A, DPic(A)

F*lN NlF*

HHL (B, B) —=2 DPic(B).
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Theorem (O.)
Suppose chark = 0 and A is a dg algebra (c-unital Ax-category).
Q exp, induces a group homomorphism

expa : (HHL(A), BcH) —— DPic(A).

Note: does not require any finiteness assumptions.
@ The assignment A — exp, is natural under quasi-equivalences.

F : A= B = canonical commutative diagram

HHL (A, A) — A, DPic(A)

F*lN NlF*

HHL (B, B) —=2 DPic(B).

Proof relies on work by many people.
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Let A be fin.dim. algebra. Then the identity component of the
derived invariant group DPic(A) is Outo(A), the identity
component of the outer automorphism group.

Theorem (Huisgen Zimmermann-Saorin, Rougier)

Outo(A) is a derived invariant of A.

For A graded, this is no longer true. But: Out,(A) and Imexpy4
assemble into a subgroup

Aut®(A) := HHL (A, A) x Outo(A) C DPic(A).
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The identity component of DPic(A) and outer
automorphisms

Theorem (Yekutieli)

Let A be fin.dim. algebra. Then the identity component of the
derived invariant group DPic(A) is Outo(A), the identity
component of the outer automorphism group.

Theorem (Huisgen Zimmermann-Saorin, Rougier)

Outo(A) is a derived invariant of A.

For A graded, this is no longer true. But: Out,(A) and Imexpy4
assemble into a subgroup

Aut®(A) := HHL (A, A) x Outo(A) C DPic(A).

Let A be a fin.dim graded algebra
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Let A be a fin.-dim. graded gentle algebra
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Theorem (O., extends 0.'19)
Let A be a fin.-dim. graded gentle algebra and (X 4,ma) its surface.
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MCG(Xa,na) = {f :Xa— Ta | fpreserves structure}

denotes the mapping class group.
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Let A be a fin.-dim. graded gentle algebra and (X 4,ma) its surface.
If chark = 0 or under mild conditions on (X a,ma), there exists an
isomorphism

DPic(A) 22 Aut®(A) x MCG(Ta,1a)- (%)
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denotes the mapping class group.
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Other applications:

@ Necessary condition for uniqueness of lifts of triangulated
functors to enhancements
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Teasers

Other applications:

@ Necessary condition for uniqueness of lifts of triangulated
functors to enhancements and the related uniqueness problem
for Fourier-Mukai kernels.

@ Derived Picard groups of Fukaya categories of cotangent
bundles (and plumbings). Related to chains and cochains on
spaces.
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Other applications:

@ Necessary condition for uniqueness of lifts of triangulated
functors to enhancements and the related uniqueness problem
for Fourier-Mukai kernels.

@ Derived Picard groups of Fukaya categories of cotangent
bundles (and plumbings). Related to chains and cochains on

spaces.

Thank you for your attention!
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