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Curriculum Vitae Arati Khedekar (Khairnar)



Contact Information Max Planck Institute for Mathematics Tata Institute of Fundamental Research Dr. Homi Bhabha Road, Colaba, Mumbai – 400 005. India.



Email: [email protected] Phone: +91-22-2278-2353



Personal Details Date of birth: 19-th of December 1980 Citizenship: India



Current Position Postdoctoral Fellow in Max Planck Institute for Mathematics, Bonn, Germany.



Positions Held • Postdoctoral Fellow at Institute of Mathematical Sciences, Chennai, India. Currently on deputation leave.(Sep. 2010- today). • Visiting Fellow at Tata Institute of Fundamental Research, Mumbai (Jan.-Aug., 2010) • Visiting Student at Hausdorff Institute for Mathmetics (Sep.-Dec., 2009) • Research Scholar (Graduate Student) at Tata Institute for Fundamental Research, Mumbai.



Research Interests Group cohomology, particularly interested in computing second cohomology of absolute Galois groups of a number field or a local field. I am interested in studying Automorphic forms over GLn and L-functions.



Education 2002 -2010



Ph.D. in Mathematics [Obtained in July 2010] at the Tata Institute of Fundamental Research, Mumbai, India. Thesis Advisor: Professor C. S. Rajan



2000 – 2002



M.Sc. in Mathematics Department of Mathematics, University of Mumbai, Mumbai, India 1



1997 – 2000



B. Sc. in Mathematics Maharshi Dayanand College University of Mumbai, Mumbai, India



Honors and Awards • Scholarship for doing Ph. D. by University Grant Commission of India – 2002. • National Level Scholarship for doing Ph. D. by National Board for Higher Mathematics– 2002. • Department Scholarship for doing M.Sc. by University of Mumbai, Mumbai –2001. • National Level Scholarship for doing M.Sc. by National Board for Higher Mathematics. –2001. • Eureka Forbes Best Student award in Maharshi Dayanand College, Mumbai – 2000.



Talks Delivered • Lie Group Seminar, Department of Mathematics, Universitt of Erlangen Nrenberg, Erlangen, Germany (21-st June, 2011)**. • Research Seminar in Mathematics, Chennai Mathematical Institute, Chennai, India (October, 2010). • Mathematics Colloquium, Institute of Mathematical Sciences, Chennai, India (September 2010). • Research Seminar in Mathematics, University of Mumbai, Mumbai, India (May 2010). • Mathematics Colloquium, L. N. Mittal Institute of Information Technology, Jaipur, India (March 2010). • National Symposium in Mathematis, Indian Institute of Technology, Gandhinagar, India (February 26-28, 2010). • Mathematics Collouium, Tata Institute of Fundamental Research, Mumbai (14 January, 2010). • Mathematics Colloquium, Indian Institute of Technology, Bombay (IIT-B) at Mumbai (11 January, 2010). • Number Theory Seminar, University of Heidelberg, Heidelberg, Germany (11 December, 2009). • Number Theory Seminar, Max Planck Institute for Mathematics, Bonn, Germany (14 October, 2009). • International Conference in Mathmatics, Harish Chandra Institute, Allahabad, India (March 16-20, 2009). • Galois Representations and Modular Forms workshop in Arithmetic Geometry at Chennai Mathematical Institute, Chennai, India (Sep-Oct, 2007).



Conferences/Schools • International Congress of Mathematicians, Hyderabad, India (Aug. 2010). • International Congress doe Women Mathematicians, Hyderabad, India (Aug. 2010). • CIMPA school on Automorphic forms and L-functions, Shandong University, China (Aug. 2010)
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• Trimester programme on Rigidity at Hausdorff Institute for Mathematics, Bonn, Germany (Sep.Dec., 2009). • Clay Mathematics Institute Summer School on Arithmetic Geometry, (Jul.-Aug., 2006). • Galois Representations and Modular Forms workshop in Arithmetic Geometry at Chennai Mathematical Institute, Chennai, INDIA (Sep-Oct, 2007). • Indo-UK joint Conference on Number Theory, Institute of Mathematical Sciences, Chennai, (Sep 18-23, 2006). • Advanced Instructional School on Algebraic and Differential Topology at Indian Statistical Institute, Kolkata, INDIA (December 2005). • Mini Workshop on Curves over Finite Fields at University of Mumbai (July 21-25, 2003).



Teaching Experience • Science day at Institute of Mathematical Sciences, Chennai, India • Tutor for Advanced Instructional School on Representation Theory held at Indian Statistical Institute, Bangalore, India. (June 2010); Organizers: Professor K. N. Raghavan, I.M.Sc., Chennai. I mentored the following students in the above programme. Arghya Mondal, Sandipan Parekh, L. Singhal. • Chai and Why? Public interaction programme on Science at Prithvi theatures (July, 2009). I gave a talk followed by questions and interaction session. • Science Outreach Programme at Tata Institute of Fundamental Research (Dec. 2006,2007, 2008). • Participation in seminar series on Deformation theory at Tata Institute of Fundamental Research (Aug.-Dec., 2004).



References Prof. C. S. Rajan School of Mathematics Tata Institute of Fundamental Research Homi Bhabha Road Mumbai – 400 005, India



Phone: +91-22-2278-2665 Fax: +91-22-2280-4611 Email: [email protected]



Prof. Dipendra Prasad School of Mathematics Tata Institute of Fundamental Research Homi Bhabha Road Mumbai – 400 005, India



Phone: +91-22-2278-2373 Fax: +91-22-2280-4611 Email: [email protected]



List of Publications Submitted • Arati Satej Khedekar and C. S. Rajan, On Cohomology theory for topological groups, submitted to Proceeding of Mathematal Society arXiv: 1009.4519v1 [Math.GN] In preparation • Arati Satej Khedekar, Lifting of Galois representations of local fields. • Arati Satej Khedekar and Supriya Pisolkar, Chow groups of zero cycles of 2-adic fields.



3



A] Summary of my Research work My thesis work has been in the area of group cohomology and I am broadly interested in number theory. The cohomology theory of topological groups has been studied from different perspectives by van Est, Mostow, Moore, Wigner and recently Lichtenbaum amongst others. van Est developed a cohomology theory using continuous cochains in analogy with the cochain constructions of cohomology theory of finite groups. However, this definition of cohomology groups has a drawback, in that it gives long exact sequences of cohomology groups only for those short exact sequences of modules that are topologically split. Based on a theorem of Mackey, see in Dixmier’s paper, lemma 3, guarenteeing the existence of measurable cross sections for locally compact groups, Moore developed a cohomology theory of topological groups using measurable cochains in place of continuous cochains. This theory has many of the nice properties expected from a cohomology theory see Moore, 19767, viz., long exact sequence of cohomology groups of a topological group G, corresponding to a short exact 1 sequence of topological G-modules, the correct interpretation of Hm (G, A) as the space of continuous 2 crossed homomorphisms, an interpretation of Hm (G, A) in terms of extensions of G by A, etc. It further agrees with the van Est continuous cohomology groups, when G is profinite and the coefficient module A is discrete. The theory developed by Moore has an obvious ‘philosophical0 drawback, in that the cohomology ∗ groups Hm (G, A) does not depend on the underlying topological structure on G, A and the action of G on A, but depends only on the Borel structure on G and A. In particular, suppose there is an extension 1→A→E→G→1 of G by A given by a measurable 2-cocycle. From the construction of this extension (as given in Moore, 1976), it seems difficult to relate the topology of E to that of G and A. For example, if G and A are locally compact, it is not clear whether E is locally compact. Another difficulty arises, when we work with a Lie group G and a smooth G-module A. There does not seem to be any direct relationship between the Moore cohomology groups and the cohomology groups of the associated Lie algebra and its module. 1 (G, A) gives Further, if we are to work in the smooth category, the Moore cohomology group Hm measurable crossed homomorphism from G to A. They are also continuous by Banach’s theorem, see 2 Moore, 1976. A similar problem occrs with the Moore cohomology group Hm (G, A), which parametrises the collection of continuous extensions of G by A. But in this setting, we would like to have a cohomology theory where the first cohomology group parametrizes the set of smooth crossed homomorphisms from G to A. We aimed to construct appropriate cohomology theories of groups in the continuous (resp. smooth) categories, which will relate better to the category theoretic properties than the Moore cohomology groups. The basic observation which makes this possible is the following: given a short exact sequence of topological groups (or Lie groups), 1 → G0 → G → G00 → 1, there is a measurable cross-section from G00 → G which is continuous (resp. smooth) around identity. This allowed us to modify the Moore’s construction of cohomology groups, and to define new cohomology theories where the n-cochains are measurable functions on Gn with values A, but in addition are continuous (resp. smooth) in a neighbourhood of identity in Gn . This allows us to address the point outlined above. We expect such cohomology theories to be more suitable to geometric applications than the cohomology theories constructed by Moore and Wigner. n ∗ For the locally regular cohomology theory for topological (or Lie) groups Hlcm (G, A) (resp. Hlsm (G, A)), we have shown the existence of long exact sequence of cohomology groups associated to every locally split short exact sequences. A locally split short exact sequence of G-modules is an algebraic short exact sequence of G-modules, 



ı



0 → A0 → A → A00 → 0 4



Depending on the structure on G, topological (or Lie) groups, the maps ı,  are continuous (resp. smooth),  is an open map and there exists an open neighbourhood U 00 of identity in A00 with a section σ : U 00 → A of |σU 00 is continuous (resp. smooth). We also show that for a topological group G acting 2 continuously on A, the second cohomology group Hlcm (G, A) lists all the locally split extensions of G by A which means the topological group E containing a copy of A as a closed normal subgroup and the quotient E/A id homeomorphic to G, ı



π



1 → A → E → G → 1. There exists an open neighbourhood U of identity in G such that the projection map π : E → G admits a continuous section σ : U → E. n In case, G is a Lie group (or a complex Lie group), we want σ smooth. We denote by Hlsm (G, A) 2 the locally smooth cohomology groups. We show that the second cohomology groups (resp. Hlsm (G, A)) lists all the locally split smooth extensions of G by A. When n = 1, we use the solution of Hilbert’s fifth 1 1 problem to see that the first cohomology group Hlsm (G, A) agrees with Hlcm (G, A) Further, we also see that for a Lie group G, its Lie algebra L and a smooth G-module V , which is ∗ a finite dimensional vector space, there is an epimorphism from the cohomology theory Hlsm (G, A) to the cohomology theory of Lie algebra. Moreover, the map factors agrees, with an epimorphism from ∗ Hlsm (G, V ) to H ∗ (L, V ).



B] Statement of Research Interest I list below some of the projects that I have been doing or the preliminary work has been started in projects or I plan to undertake. Sorry, full CV is available on request.
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