12^{th} INTEGRAL conference and 1^{st} AHEAD gamma-ray workshop INTEGRAL looks AHEAD to multi-messenger astronomy

Geneva, February 11-15, 2019

Scientific Organizing Committee

Carlo Ferrigno (ISDC, Univ. Geneva, CH; chair) Erik Kuulkers (ESTEC, ESA, NL; co-chair) Peter von Ballmoos (IRAP Toulouse, FR; co-chair) Volker Beckmann (IN2P3, CNRS, FR) Enrico Bozzo (ISDC, Univ. Geneva, CH) Anthony J. Bird (Univ. Southampton, UK Marica Branchesi (GSSI, IT) Eugene Churazov (MPE, DE) Brad Cenko (GFSC/NASA, USA) Roland Diehl (MPE, DE) Diego Götz (CEA, FR) Victoria Grinberg (Univ. Tübingen, DE) Matteo Guainazzi (ESTEC/ESA, NL) Lorraine Hanlon (UCD, IR) Dieter Hartmann (Clemson Univ., USA) Margarita Hernanz (CSIC, SP) Roman Krivonos (IKI, RU) Philippe Laurent (APC, FR) Alexander Lutovinov (IKI, RU) Angela Malizia (INAF OAS-Bologna, IT) Julie McEnery (GSFC/NASA, USA) Aldo Morselli (INFN Roma Tor Vergata, IT) Lorenzo Natalucci (IAPS/INAF, IT) Stephane Paltani (Univ. Geneva, CH) Alessandro Papitto (INAF-OAR, IT) Elena Pian (INAF OAS Bologna, IT) Luigi Piro (IAPS/INAF, IT) Jean-Pierre Roques (IRAP Toulouse, FR) Rui da Silva (LIP, PO) Vincent Tatischeff (CNRS, FR) John Tomsick (Univ. of California Berkeley, USA) Eleonora Troja (GSFC/NASA/ Univ. of Maryland, USA) Pietro Ubertini (IAPS/INAF, IT) Jörn Wilms (ECAP, GE)

Local Organizing Committee

Martine Anne Logossou-Jacot, Enrico Bozzo, Carlo Ferrigno, Volodymyr Savchenko (Univ. Geneva, CH), Peter von Ballmoos (IRAP, FR)

Sponsorship

AHEAD a project funded by the European Union Université de Genève European Space Agency Republique et Canton de Genève Istituto Nazionale di Astrofisica

FOREWORD

The INTErnational Gamma-Ray Laboratory (INTEGRAL) is a European Space Observatory launched in October 2002. It has provided an impressive number of breakthrough discoveries of which we mention: the detection of highly obscured X-ray sources in the Galaxy, invisible to other facilities (2003-2018); the unique measurement of gamma-ray lines from a Type Ia supernova (2014); the precise measurement of gamma-ray spectral lines produced by annihilation of positrons and decay of radioactive aluminum (2003-2018); extensive monitoring of the brightest black-hole X-ray binaries (2016); the first and unique detection of a flash of gamma-rays coincident with a gravitational wave originated by the merging of two neutron stars (2017).

After hosting the 1^{st} INTEGRAL workshop in 1993, several Science analysis workshops and a Spring School, the University of Geneva has, in February 2019, organized at the campus Biotech of Geneva (CF), the 12^{th} INTEGRAL conference together with the first AHEAD Gamma-ray workshop. AHEAD is a European Community H2020 program, and one of its goals is enabling the development of future gamma-ray Astrophysics missions.

In August 2017, the dawn of the Multi Messenger Astronomy was marked by the historical combined observation of a gravitational wave signal, a burst of gamma rays, the optical kilonova, and the radio plus X-ray afterglow from a merger of neutron stars in a galaxy at 40 Mpc from us. As evidenced in the conference title “INTEGRAL looks AHEAD to multi-messenger astronomy”, the aim of this meeting was to review the achievements in this raising field. We paired classical and high-energy astronomy with detection of gravitational waves, neutrinos, and the mysterious fast radio bursts. A very rich set of presentations was held during three of the four conference days on this topic. One entire days was dedicated to present future missions and facilities that will allow astronomers to enlarge their discovery space in the future. This was possible owing to the generous contribution of the AHEAD program.

A prestigious Science Organizing committee has put together a remarkable program, including invited and solicited speakers that presented extensive and deep reviews, most of them appearing in this volume. The program has been enriched through many contributed talks, making the conference a remarkably exciting event. Participants to the conference could enjoy talks and posters in a very efficient conference center, easily reachable from the Geneva International airport. Our sponsors permitted us to offer a rarely low conference fee. This has facilitated the participation of a broad international community, comprising over 140 scientists from all over the world.

We warmly thank all our sponsors, the organizing committees, and the city of Geneva for hosting all our community.

We would also like to particularly thank Mrs. Martine Logossou for her passionate and precious support during the entire organization period, as well as during the whole conference. This event would not have been so successfull without her experience and dedication.

The Editor of the proceedings: C. Ferrigno, E. Bozzo, P. von Ballmoos