STRING TOPOLOGY SEMINAR

PLAN OF THE TALKS

TALK 1: String topology seminar introduction. (Thibaut Mazuir)

General introduction to the topic of string topology and presentation of the plan of the seminar.

TALK 2: The BV algebra structure on loop homology. (Gerard Bargallo)

(i) Definition of a Gerstenhaber algebra. Definition of a Batalin-Vilkovisky algebra. A BV
algebra induces a Gerstenhaber algebra. [Maz, Section 1.3.4]

(ii) The BV algebra structure on loop homology H.(LM) for a manifold M. [CS99, Sections
1-5]

(iii) The intersection product and the Thom collapse map. Outline of the equivalent con-
struction of the BV algebra structure on H,(LM) in [CHV06, Section 1].

(iv) Homotopy-invariance of the loop product and comments. [CKSO08]

(v) (If time permits) Outline of the definition of the Goresky—Hingston coproduct. The
Goresky—Hingston coproduct is NOT homotopy-invariant. [NRW22, Section 1] and
[Nae21]

TALK 3: Hochschild homology and Jones isomorphism. (Léo Mousseau)

(i) Definition of Hochschild homology. [Lod98, Chapter 1]

(i) The Gerstenhaber algebra structure on Hochschild homology. [Ger63]

(iii) The Jones isomorphism H*(LM) ~ HH.(C*(M)). Outline of its proof. Statement of
the Burghelea-Fiedorowicz-Goodwillie isomorphism H,(LM) ~ HH,(C.(2M)) without
proof. [LO15, Introduction, Chapter 4]

(iv) Comparison of the BV algebra structure on H,(LM) and the Gerstenhaber algebra struc-
ture on HH,.(C*(M)). [F'T08]

TALK 4: The cacti operad and its action on the free loop space. (Matthias Gorg)

(i) Definition of an operad. Definition of an algebra over an operad. [LV12, Maz, 'Tam]|
(if) Example of the little disks operad/the framed little disks operad. Outline of the proof
that the framed little disks operad is the operad BV. [Maz, Section 3.4.2]
(iii) Definition of the cacti operad. Action of the cacti operad on the free loop space. This
action lifts the BV algebra structure on loop homology. [CHV06, Section 1.2]

TALK 5: Combinatorial models of moduli spaces of surfaces. (Gaétan Borot)

(i) Definition of mapping class groups [FM12, Chapters 1 and 2], Teichmiiller spaces [FM12,
Chapter 10] and moduli spaces of Riemann surfaces [FM12, Section 12.1]. The moduli
space of Riemann surfaces as a classifying space [FM12, Section 12.6].
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(ii) Category of admissible fat graphs and space of metric admissible fat graphs [DK22,
Section 3].

(iif) Visual sketch of the homotopy equivalence between the moduli space of Riemann sur-
faces and the space of metric fat graphs using the radial slit configurations model of
Bodigheimer [DK22, Sections 1, 2 and 4].

TALK 6: The cyclic Deligne conjecture. (Wennan Zhang)

(i) Motivation and statement of the Deligne conjecture without proof. [Vor00, Introduction]

(if) Statement of the cyclic Deligne conjecture. Statement of Theorem 3.3 and Corollary 3.4
in [TZ06, Section 1] and comments.

(iii) Definition of a PROP and examples. [CHV00, Sections 2.1.1 and 2.1.2]

(iv) Definition of the PROP of cyclic Sullivan chord diagrams. Comments on the links with
Talks 3 and 4. [1T206) Section 2]

(v) Definition of the normalized Hochschild cochain complex. Outline of the proof of The-
orem 3.3. [TZ06} Section 3]

(vi) Comments about the commutative case. [TZ£06), Section 4]

TALK 7: Generalized string topology operations.

(i) Definition of topological quantum field theories and examples. [CHV06, Section 3.1]
and [Ati88]
(ii) Definition of topological conformal field theories. The case of string topology. [CHV0G6,
Section 3.1]
(iii) Generalized string topology operations. [CHV06, Section 3.2], see also [CG04] and
[GodO8]

(iv) Some comments about open-closed string topology. [Ram06]

TALK 8: Introduction to symplectic field theory [CL0O9]. The talk will be in two parts of
1h each.

(i) Principles of symplectic field theory.
(if) The Weyl algebra of differential operators.
(iii) The hamiltonian of symplectic field theory as solution of quantum master equation.

Original source on symplectic field theory [EGHOO].

(i) String homology. Linearised contact homology.
(ii) Isomorphism between the two in the case of the zero-section of 7*M.
TALK 9: Homotopy IBL-algebras. (Pedro Tamaroff)

Section 2-9 of [CFL20], in particular covering Proposition 1.2 and 1.3.

(i) IBL-algebras.

(ii) Deformation theory and homotopy transfer.



(iii) Maurer-Cartan elements in the Weyl algebra.

(Avoid discussion of the filtered case)

TALK 10: Homotopy IBL-algebra structure on cyclic bar complex of a dga. (Dingyu
Yang)

Section 10-12 of [CFL20], in particular covering Proposition 1.4, Theorem 1.5, Proposition
1.6-1.7.

(i) Dual cyclic bar complex of a cyclic dga.
(ii) dIBL-algebra structure via sums over fatgraphs, canonical Maurer—Cartan element.

TALK 11: Applications to string topology and Floer homology. (Naageswaran Manikan-
dan)

Section 12-13 of [CFL20] in particular Theorem 1.10, Conjecture 1.12-1.13 and recent progress
[CHV22].

(i) The case of the de Rham complex.
(if) The case of the Floer complex.
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