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1) Summary (up to one page)

The purpose of the workshop was to bring together researchers and students working in contact geometry and related areas in symplectic topology, including topics such as pseudoholomorphic curves, h-principles, confoliations, symplectic dynamics, mapping class groups, and Stein manifolds. While the majority of global results about contact manifolds known thus far are specific to dimension three, recent years have also seen considerable progress in higher-dimensional contact topology, and this workshop specifically aimed at introducing high-dimensional techniques to participants who might be more familiar with low dimensions, or vice versa. The programme was a mixture of ordinary research talks with more in-depth minicourses on topics of recent interest.

The workshop lasted five days, with 5 talks on most days, 3 on Wednesday. There were 97 attendees, including 66 from Europe, 22 from the USA, 8 from East Asia and 1 from Africa. We were able to offer funding for travel and accommodation for over half of those participants due to generous support from not only ESF but also EPSRC, the LMS and the NSF (the latter grant was brought in by John Etnyre, our co-organiser from Georgia Tech, specifically for supporting the US-based participants). About two thirds of the participants were early-stage researchers (PhD students and postdocs), who seem to have been especially attracted by the three minicourses which occupied the morning sessions. Among the 16 speakers, half also were early-stage researchers.

2) Description of the scientific content of and discussions at the event (up to four pages)

The morning sessions on all five days were occupied by 3 minicourses, covering the following topics:

· Orderability and Rabinowitz Floer theory (Peter Albers and Will Merry, 3 hours)

Abstract: We present a link between the notion of orderability introduced by Eliashberg-Polterovich in 2000 and Hamiltonian perturbations of Rabinowitz Floer homology (RFH). After explaining the definition and basic properties of RFH we first establish a connection to leafwise intersections and, in particular, translated points. Following Sandon's approach to contact rigidity we use RFH to detect orderability. Moreover, we point out a relation to the Weinstein conjecture. In the last lecture we continue by defining a contact capacity (in the sense of Sandon) and prove an abstract non-squeezing result. As an application we reprove the beautiful non-squeezing results of Eliashberg-Kim-Polterovich. 

· Flexibility in higher-dimensional contact geometry (Patrick Massot and Emmy Murphy, 4 hours)

Abstract: We present recent flexibility results concerning Legendrian and Lagrangian submanifolds in high-dimensional contact and symplectic manifolds. The first half of the course will focus on the definition and classification of loose Legendrians in high-dimensional contact manifolds. The classification, which is an h-principle type result, reduces the geometric classification to algebro-topological invariants. The proof relies on previous h-principle results outside of the contact/symplectic world, namely convex integration and wrinkled embeddings. From here we discuss Lagrangian caps. Given a symplectic manifold with a concave Liouville end, we demonstrate the existence of exact Lagrangian submanifolds which are cylindrically loose in the concave end. The proof here relies strongly on the classification result of loose Legendrians: the classification gives non-trivial Legendrian isotopies, which can be graphed as Lagrangian cobordisms. Finally, we give applications of both results to the geometry of Weinstein manifolds: the classification of flexible Weinstein manifolds, the flexible Weinstein h-cobordism theorem, and the universal embedding property of flexible Weinstein domains. 

· Intersection theory of punctured holomorphic curves and applications (Richard Siefring and Chris Wendl, 4 hours)

Abstract: Most applications of pseudoholomorphic curves to symplectic 4-manifolds have depended heavily on positivity of intersections and the adjunction formula, which give homotopy-invariant criteria for closed holomorphic curves to be disjoint and/or embedded. The subject of this minicourse is the generalization of these tools to punctured holomorphic curves with cylindrical ends in 4-dimensional symplectic cobordisms. First developed in Siefring's thesis around 2005 (and building on earlier work of Hutchings), this theory has become a powerful tool for proving rigidity results in 3-dimensional contact topology and dynamics. The main difficulty compared with the closed case is that the intersection number of two curves (which is not even obviously finite a priori) need not be homotopy invariant, but a precise understanding of the asymptotic behavior of such curves shows that a homotopy-invariant intersection product can be constructed by including a count of "hidden intersections at infinity". We will try to present the essential ideas of this theory in a maximally user-friendly form, and then demonstrate its use in a few applications, including classification of symplectic fillings, and defining a version of contact homology for the complement of a set of Reeb orbits. 

We recruited official notetakers for each of the minicourses and have made scans of their notes available on the workshop website at 

http://www.homepages.ucl.ac.uk/~ucahcwe/workshop/programme.html, as well as in some cases notes provided by the lecturers themselves.

Each of the afternoon sessions (with the exception of Wednesday) consisted of three talks on topics of current research in contact geometry and related areas. This included topics such as the topology of Stein fillable manifolds (Bowden), existence of contact structures on 5-manifolds (Casals), the relation between knot contact homology and Chern-Simons theory (Ekholm), the contact geometry of the restricted 3-body problem (van Koert) and the proof of the tightness / Legendrian surgery conjecture (Wand). In light of the recent breakthrough paper by Borman-Eliashberg-Murphy on overtwisted contact structures in higher dimensions, there was also a two-part talk given on this subject by Yasha Eliashberg.

3) Assessment of the results and impact of the event on the future directions of the field (up to two pages)

The motivation behind the selection of minicourses at this workshop was to choose a 

few “hot topics” that are understood by a small number of experts but deserve to be 

understood more widely. We have tried to maximize the impact of the event by making 

the notes from these minicourses available online. One particular highlight was the set of 

computer animations used by Patrick Massot in his explanation of Murphy's flexibility  

theorem for loose Legendrians; these animations are now also available through the

workshop website, and they provide arguably the best intuitive explanation of that

important result that is currently available. Aside from this, I am aware of multiple

collaborations currently in progress that were fostered by discussions that took place

in between talks at the workshop.

4) 
Annexes 4a) and 4b): Programme of the meeting and full list of speakers and participants

Annex 4a: Programme of the meeting

Monday, 28 July, 2014

08:30-09:30:arrival / registration

09:30-10:30: Flexibility minicourse 1 (Patrick Massot)

11:00-12:00: Intersections minicourse 1 (Richard Siefring)

14:00-15:00: The topology of Stein fillable manifolds in higher dimensions (Jonathan Bowden)

15:15-16:15: Uniqueness of the contact structure approximating a foliation (Thomas Vogel)

16:45-17:45: Tightness and Legendrian surgery (Andy Wand)

18:00-20:00: reception

Tuesday, 29 July, 2014

09:30-10:30: Flexibility minicourse 2 (Patrick Massot)

11:00-12:00: Intersections minicourse 2 (Richard Siefring)

14:00-15:00: Knot contact homology, Chern-Simons theory, and topological strings (Tobias Ekholm)

15:15-16:15: On right-veering braids (Olga Plamenevskaya)

16:45-17:45: Contact structures on 5-folds (Roger Casals)

Wednesday, 30 July, 2014

09:00-10:00: Orderability minicourse 1 (Peter Albers)

10:30-11:30: Intersections minicourse 3 (Chris Wendl)

11:45-12:45: Flexibility minicourse 3 (Emmy Murphy)

Thursday, 31 July, 2014

09:30-10:30: Flexibility minicourse 4 (Emmy Murphy)

11:00-12:00: Orderability minicourse 2 (Will Merry)

14:00-15:00: Finite energy foliations: some applications to symplectic disk maps (Barney Bramham)

15:15-16:15: Contact geometry of the three-body problem (Otto van Koert)

16:45-17:45: Classification of overtwisted contact structures in all dimensions, part 1 (Yakov Eliashberg)

Friday, 1 August, 2014

09:30-10:30: Intersections minicourse 4 (Chris Wendl)

11:00-12:00: Orderability minicourse 3 (Will Merry)

13:30-14:30: C0-rigidity in symplectic geometry (Rémi Leclercq)

14:45-15:45: Lagrangians from symplectic fibrations (Maksim Maydanskiy)

16:15-17:15: Classification of overtwisted contact structures in all dimensions, part 2 (Yakov Eliashberg)

Annex 4b: Full list of speakers and participants

(asterisks indicate speakers)

1. Bahar Acu (University of Southern California)

2. Jiro Adachi (Hokkaido University)

3. Peter Albers* (Universität Münster)

4. Lino Amorim (Oxford University)

5. Yeongjin Bae (Institute for Basic Science - Center for Geometry and Physics, Pohang)

6. Kilian Barth (Universität Münster)

7. Gabriele Benedetti (University of Cambridge)

8. Jonathan Bowden* (Universität Augsburg)

9. Barney Bramham* (Ruhr-Universität Bochum)

10. Roger Casals* (ICMAT, Madrid)

11. Robert Castellano (Columbia University)

12. Baptiste Chantraine (Université de Nantes)

13. River Chiang (National Cheng Kung University, Taiwan)

14. Keon Choi (UC Berkeley / Rényi Institute Budapest)

15. Alexandru Cioba (UCL)

16. Nelson Colón (University of Iowa)

17. Jamie Conway (Georgia Tech)

18. Sylvain Courte (UMPA - ENS Lyon)

19. Álvaro del Pino (ICMAT-CSIC, Madrid)

20. Georgios Dimitroglou Rizell (Université Paris-Sud, Orsay)

21. Fan Ding (Peking University)

22. Luis Diogo (Columbia University)

23. Aleksander Doan (University of Cambridge)

24. Sebastian Durst (Universität zu Köln)

25. Sinan Eden (Instituto Superior Técnico, Lisbon)

26. Tobias Ekholm* (Uppsala University)

27. Yakov Eliashberg* (Stanford University)

28. Jacqueline Espina (UCL)

29. John Etnyre (Georgia Tech)

30. Jonny Evans (UCL)

31. Christian Evers (Universität zu Köln)

32. Michael Fitton (University of Aberdeen)

33. Urs Fuchs (Ruhr-Universität Bochum)

34. Agnès Gadbled (CMUP – Porto)

35. Honghao Gao (Northwestern University)

36. Chris Gerig (UC Berkeley)

37. Paolo Ghiggini (CNRS, Nantes)

38. Fabio Gironella (UPMC - ENS, Paris)

39. Marco Golla (Rényi Institute, Budapest)

40. Roman Golovko (Université Paris-Sud, Orsay)

41. Flavien Grycan-Gérard (Université de Toulouse)

42. Roberta Guadagni (University of Texas at Austin)

43. Luis Haug (ETH Zürich)

44. Ramón Horváth (Uppsala University)

45. Clément Hyvrier (Cegep de Saint-Laurent / UQAM, Montréal)

46. Dominic Jänichen (Universität zu Köln)

47. Jungsoo Kang (Universität Münster)

48. Cecilia Karlsson (Uppsala University)

49. Cheikh Khoulé (Université Cheikh Anta Diop, Dakar)

50. Peter Lambert-Cole (Louisiana State University)

51. Janko Latschev (Universität Hamburg)

52. Rémi Leclercq* (Université Paris-Sud, Orsay)

53. Juhyun Lee (Institute for Basic Science - Center for Geometry and Physics, Pohang)

54. Noemie Legout (Université de Nantes)

55. Yankı Lekili (King's College London)

56. Youlin Li (Shanghai Jiao Tong University)

57. Francesco Lin (MIT)

58. Guogang Liu (Université de Nantes)

59. Jason Lotay (UCL)

60. Thomas Mark (University of Virginia)

61. Patrick Massot* (École Polytechnique)

62. Gordana Matić (University of Georgia)

63. Maksim Maydanskiy* (Institut de Mathématiques de Jussieu, Paris)

64. Will Merry* (ETH Zürich)

65. Agustín Moreno (University of Cambridge / UCL)

66. Emmy Murphy* (MIT)

67. Matthias Nagel (Universität Regensburg)

68. Jo Nelson (Columbia University / IAS, Princeton)

69. Klaus Niederkrüger (Université de Toulouse)

70. Juan Ojeda (Ruhr-Universität Bochum)

71. Milena Pabiniak (Instituto Superior Técnico, Lisbon)

72. Dmitri Panov (King's College London)

73. Olga Plamenevskaya (Stony Brook Universisty)

74. Camila Ramirez (University of Iowa)

75. Vinicius Ramos (Université de Nantes)

76. Matt Rathbun (Imperial College London)

77. Federico Salmoiraghi (Louisiana State University)

78. Richard Siefring* (Max Planck Institute, Leipzig)

79. Kyler Siegel (Stanford University)

80. Berit Singer (ETH Zürich)

81. Ivan Smith (University of Cambrdige)

82. Tobias Sodoge (UCL)

83. Oldřich Spáčil (UCL)

84. Gilberto Spano (Université de Nantes)

85. Maciej Starostka (Polish Academy of Sciences)

86. Dmitry Tonkonog (University of Cambridge)

87. Bülent Tosun (University of Virginia / MPI Bonn)

88. Igor Uljarević (ETH Zürich)

89. Otto van Koert* (Seoul National University)

90. Umut Varolgunes (MIT)

91. Anne Vaugon (Université Paris-Sud, Orsay)

92. Alexandre Vérine (UMPA - ENS Lyon)

93. Vera Vértesi (Université de Nantes)

94. Thomas Vogel* (LMU Munich)

95. Andrew Wand* (Université de Nantes)

96. Jiajun Wang (Peking University)

97. Chris Wendl* (UCL)

