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Scientific Report

Alltogether the activity of the network has been very fruiful. There has been progresses on almost all tasks, often very significant ones.  The number of thesis submitted, as well as the number of thesis in preparation, is also an important sign of vitality of the research in the network. It is worth to note also that new doctors (from NIS or INTAS countries have found positions, sometimes permanentà. There has been a signifiacant networking activities (even if the networking within CEI was not high). It is clear that this cooperation will have  sequels. The scientific reports  of the node of Saint Petersburg, Novossibirsk, and Tbilissi are attached. Below is a short description of the main activities of last year concerning Paris, Louvain, Glasgow and Montpellier.

Node of  Paris 13


The main work in the last year concerning the tasks of the network  (task 4.2.6.4) has been the one of A. Djament who presented his thesis  that provides very important progress on the artinian conjecture.  His work is a major advance towards this conjecture who was one important question to be studied in the network. He gives a new analysis of the category of functors,  and proves also the artinian conjecture in dimernsion 3. He made a talk in Tbilissi about his work. Below is an abstract (in french) of his work.

Le cadre des travaux est l'étude des propriétés de structure globale  de la catégorie F des foncteurs entre espaces vectoriels sur un corps  fini, dont on conjecture le caractère  localement noethérien. Il introduit les catégories de foncteurs en  grassmanniennes (variante de la catégorie de foncteurs F dont la source 
est la catégorie des couples formés d'un espace vectoriel et d'un sous-espace), qui possèdent une riche structure algébrique et sont liés  à la catégorie F à l'aide d'un foncteur dit d'intégrale en  grassmanniennes (cf. [2]). L'étude des propriétés cohomologiques de ce  foncteur sur les foncteurs polynomiaux s'avère un premier outil puissant 
(qui inclut plusieurs théorèmes d'annulation déjà connus, dont un  résultat de Suslin lié à la K-théorie stable des corps finis) ; il  permet de plus de donner une description conjecturale très satisfaisante  de la structure de la catégorie F, plus précisément, des quotients de sa  filtration de Krull. Cette conjecture inclut le caractère noethérien de 
F et fournit une solution rapide à de nombreux autres problèmes ouverts  difficiles. À l'aide d'endofoncteurs de la catégorie F introduits par  Powell, dont on généralise les résultats, j'ai établi une forme atténuée 
de cette conjecture (cf. [2]). En combinant le théorème obtenu avec  l'étude de foncteurs de division (adjoints à gauche à un produit  tensoriel ; cf. [1]), dont l'annulation est contrôlée par des  considérations inspirées de la théorie des représentations, il a  démontré le caractère noethérien de nouveaux foncteurs et déterminer leur structure.



[1] Foncteurs de division et structure de …, à paraître aux Annales de l'Institut Fourier.
[2] Foncteurs en grassmanniennes, filtration de Krull et cohomologie des  foncteurs, accepté aux Mémoires de la SMF.
[3] Le foncteur V->F2[V] tenseur 3 entre F2-espaces vectoriels est  noethérien, prépublication, 2007.

Geoffrey Powell has worked on : «Algebraic stacks. He studied a category of stacks adapted to stable homotopy theory, the relation between. Affine groupoids schemes and algebrais stacks for the flat topology (fpqc). The  notion of affine morphisms in this context 



Micheline Vigue has published the work with Thomas and Félix described  in the last report (and below again : see the node of Luvain) and another paper in JHRS (new journal based in Tbilissi). (task 4.2.4.3)

[1] Rational String topology, Journal of the E.M.S., 9, (1), (2007), 123-156 (en collaboration avec Y.Felix, J.C.Thomas).
[2] Rational formality of function spaces, JHRS, 2, (2007), 99-108.

Lionel Schwartz has taken part to the organisation of the congress in Tblissi, as well as the invitation in Paris of N. Vavilov, S. Yagunov and A. Stepanov. G. Powell has presented a talk in Tblissi on algebraic questions linked to motivic cohomology. Presently (and in the last months) he is mainly working on unstable modules, this is close to the thema of the network but not strictly inthere.

The expenses made correspond essentially to the travel (and subsistance) to Tblissi .

Node of  Louvain la Neuve

The works of  Pascal Lambrechts ,Yves Felix and Julien Fédérinov concern configuration spaces, manifolds, knot theory and string theory (task 4.2.4.2 and 4.2.4.3).

Federinov has considered the problem of realizing a nilpotent group as group  of homotopy classes of self-equivalences of a finite Postnikov piece or a  finite CW complex. He has proved that each rational solvable 2-nilpotent  group can be realized (published in Topology and its applications 154  (2007), 2425-2433).


Y. Felix, J.-C. Thomas and M. Vigué have used rational homotopy to get  information on the rational string homology of Chas and Sullivan. They have  given an explicit model in terms of rational homotopy for the loop product 
and the string bracket defined on the equivariant loop space homology. They  have also given a new multiplicative isomorphism between the loop space  homology on a manifold and the Hochschild cohomology of its cochain algebra 
(published in J. Eur. Math. Soc. 9 (2006), 123-156). The homology of the  free loop space LM on a manifold M and the Hochschild cohomology of the  cochain algebra C*(M;Q) admit natural BV-structures. In a recent paper 
(submitted for publication ) Felix and Thomas have proved that there is a  natural isomorphism of BV structures between them.

Expenses : travel and subsistance to Tbilissi, Paris, Montpellier for seminars ans congresses.



Node of Glasgow

A. Baker attended Tbilisi conference and gave a talk. He orked on topological Andre-Quillen homology, and appliactions to structured spectra,  (task 4.2 .3.1)
A. Baker, B. Richter, Realizability of algebraic Galois extensions by strictly commutative ring spectra,
Trans. Amer. Math. Soc. 359, 2007, 827-857

B. A. Baker, B. Richter, Uniqueness of E\infty; structures for connective covers, to appear in the
Proceedings of the AMS

M. Crossley has worked on K-theory and Hopf algabras. (task 4.2.3.1)
 
F. Clarke, M. Crossley, S. Whitehouse, The discrete module category for the ring of  K-theory operations,
Topology 46 (2007), 139-154.
 M. Crossley, Some Hopf Algebras of Words, Glasgow Maths. J. 48, 2006, 575-582
F. Clarke, M. Crossley, S. Whitehouse, The discrete module category for the ring of K-theory operations,
Topology 46 (2007), 139-154.

A. Lazarev works in string theory (task 4.2.3.3)

Visited France three times: once for a seminar talk at Paris 13 in April 2006, the other for a conference on algebraic topology in Nice where he was a speaker. He was an invited speaker at Petrovskii conference in Moscow in May and
is invited to a geometry and physics workshop in Bonn in July 2007.

Attended the Tbilisi workshop and gave a talk

Preprints since the summer 2006:

Joseph Chuang, Andrey Lazarev Dual Feynman transform for modular operads arXiv:0704.2561
A. Lazarev, A. A. Voronov, Graph homology: Koszul and Verdier duality arXiv:math/0702313
Alastair Hamilton, Andrey Lazarev, Graph cohomology classes in the Batalin-Vilkovisky formalism
arXiv:math/0701825
Alastair Hamilton, Andrey Lazarev, Characteristic classes of A-infinity algebras arXiv:math/0608395

B. Löwe (Amsterdam)

Benedikt Löwe is one of the Managing Editors of the new international mathematics journal "Tbilisi Mathematical Journal" co-published by the National Center for Science and Technology (Tbilisi) and Amsterdam University Press. He visited the Razmadze Mathematical Institute in Tbilisi in May and June 2007, giving two research talks on topology,and was involved in a number of coordination meetings for the new journalduring this visit (with H. Inassaridze, N. Inassaridze, D. Zangurashvili,M. Bakuradze, G. Khimshiashvili, and E. Khmaladze).
 
B. Richter attended the Tbilisi conference and gave a talk. She works on André –Quillen homology ansd structured spectra. ,  (task 4.2 .3.1)

 B. Richter, A lower bound for coherences on the Brown-Peterson spectrum, Algebraic and Geometric Topology 6, 2006, 287-308



B. Richter, Homotopy algebras and the inverse of the normalization functor, Journal of Pure and Applied Algebra 206 (3), 2006, 277-374



A. Baker, B. Richter, Realizability of algebraic Galois extensions by strictly commutativering spectra,
Trans. Amer. Math. Soc. 359, 2007, 827-857

Expenses : essentially travel ans subsistance in Tblissi.
 


Node of Montpellier

(This a general des cription over the 3 years)

The node of Montpelleier has organized a congress at the beginning of the network.

Belkacem BENDIFFALAH (task 4.3.6.2) work on derived categories : description of a complete set of invariantsof quasi-isomorphisms for rings of finite global homological dimension. A significant result is a universal coefficient theorem for rings of dimension 2. 
With Daniel GUIN have studied Hochschild-Mitchell cohomology of linear categories. They proved Ils  ont montré la fonctoriality of de Hochschild cohomology with respect to idempotents. This interprets as descent  of de Hochschild-Mitchell cohomology to any full sub-category. This was explined in seminars of the  INTAS network  at Paris 13 Paris 13 in May 2006.

Jean-Michel OUDOM et Daniel GUIN (task 4.3.6.3)  built an associative product $S(L)$ for any  pr-Lie algebra $L$. With this product $S(L)$ is a Hopf algebra isomorphic to the enveloping of the  Lie algebra canonically associated to  $L$. In the case of rooted trees , this construction is dual to the one of  Connes and Kreimer. They also show that the structures of symétric brace algebras and  pré-Lie algebras are identical. 
Bendifallah, Guin and Oudom have taken part to various meeting of the network in Montmellier and Paris.
B.Bendiffalah. Derivation of exact triples and Leray-Koszul spectral sequences. Jean Leray '99 Conference Proceedings, 281--302, Math. Phys. Stud., 24, 

Kluwer Acad. Publ., Dordrecht, 2003.

 B. Bendiffalah, D. Guin. Idempoptent et cohomologie de Hochschild, C.R.Acad.Sci. Paris, Ser. I342, (2006)

371-376.

J.-M. Oudom, D. Guin. Sur l'algèbre enveloppante d'une algèbre pr\'-Lie, C.R.Acad.Sci. Paris, Ser. I340, (2005)

331-336.

J.-M. Oudom, D. Guin. On the Lie enveloping algebra of a pre-Lie algebra, soumis à K-theory

Vladimir VERCHININ. (task 4.3.3.3)  and (task 4.3.3.2):
V. Vershinin has worked with M. Bakuradze et M. Jibladze, on  relations between free generators and torsion generators in the symplectic cobordism ring. He studied the Morava K-theories of finite groups with bakuradze. He is also studying de Malcev-Poisson structure on a manifold.  The caracterisation of of Malcev bi-algebras is given. 

He is also studying presentation of the braid monoid and the word problem in this contaxt.  He proved analogous results to the of Garside.  As well he showed He gave also a presentation « à la » J. S. Birman, K.~H. Ko et S.~J.~Lee for the monoid of singulat braids.  

He made trips in Novosibirsk  and in  Saint Persbourg where he gave talks.

Vershinin. V. V. On the inverse braid monoid. arXiv:0704.3002

 Vershinin. V. V. ; Vesnin A. Yamada Polynomial and Khovanov Cohomology. Proceedings of the International Conference, ``Intelligence of Low Dimensional Topology 2006". World Scientific Publishing Co. in the Knots and EverythingBook Series, Vol 40. 337-346.

Vershinin. V. V. Generalizations of Braids and Homologies. J. Math. Sciences.134 (2006), Number 2. 2002 - 2016.

 Vershinin. V. V. Braids, their properties and generalizations. Handbook of Algebra. V. 4 Elsevier. 2006. 427 - 465.

Vershinin, V. Braids: generalizations, presentations and algorithmic properties. Sib. Èlektron. Mat. Izv. 3 (2006), 338--341 (electronic).

Vershinin, V. V. On the presentation of generalizations of braids with few generators. (Russian) Fundam. Prikl. Mat. 11 (2005), no. 4, 23--32.
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