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Summary

The mission of the European Conferences on Laser Interaction with Matter (ECLIM) is to stimulate the research on high-intensity laser interaction with matter, including inertial fusion, laser plasma generation, ultra intense laser interactions, laser acceleration of particles, and laser-driven X-ray and EUV sources. The ECLIM conference has a long tradition as it began as a workshop in 1966 in Frascati, Italy. Organized every two years in various European countries (Italy, France, Germany, Russia, UK, Poland, Czech Republic, Spain, Hungary) become one of the most important scientific meeting in the field. The participants come mainly from European countries; however, scientists from USA, Japan, Israel, Korea, Canada and China also take part in the conference. Typical number of participants was about 150-200.  
The 32nd European Conference on Laser Interaction with Matter (ECLIM 2012) was held in the capital of Poland, Warsaw, from 10 to 14 September 2012 (http://eclim2012.wat.edu.pl/. The conference was organized by the ECLIM 2012 team from the Institute of Optoelectronics, Military University of Technology in Warsaw, Poland. The conference took place in two venues: at the University of Warsaw (UW) campus located in the City centre and the Military University of Technology (MUT) campus located in the western part of Warsaw. The program of the ECLIM 2012 conference was proposed by the Local Scientific Committee composed from the representatives of Military University of Technology, University of Warsaw and the Institute of Plasma Physics and Laser Microfusion in Warsaw. The conference was attended by 118 participants from 17 countries (125 were pre-registered).
The ECLIM 2012 was dedicated to bring together scientists involved in fundamental and applied research in the field of high-intensity laser interactions with matter, with emphasis on laser fusion and laser-driven secondary sources of particles and short wavelength radiation. The main topics of the conference were: High-Intensity Laser Interactions, Laser Plasmas, Inertial Fusion Energy, Laser Fusion Drivers, Target Design and Fabrication, Diagnostics, Ultra Intense Lasers, Particle Generation and Acceleration, Generation of X-rays and EUV. During the conference 17 oral scientific sessions with 30 invited and 36 contributed presentations as well as 2 poster sessions were organized. Invited presentations have been provided by leading specialists in the field in the world. 

During the ECLIM 2012 conference a special session with aim to promote laser fusion studies and research on laser acceleration of particles for application in medicine was organized. The session was opened for the conference participants and for invited representatives of the scientific and academic communities in Poland. More than 400 people, including a large group of MUT students, took part in the special session. 
In summary, the conference provided an excellent opportunity for scientists, researchers, technologists, and students to present new results within the conference topics and to share a common place for fruitful scientific discussions. The ECLIM 2012 conference also promoted the studies on high-intensity laser interactions with matter in the scientific community in Poland.

Description of the scientific content of and discussion at the event

The scientific program of the ECLIM 2012 conference covered relatively broad area in the field of high-intensity laser interactions with matter, with special attention to laser fusion
and laser-driven secondary sources of particles and short wavelength radiation (X-rays and extreme ultraviolet - EUV). More than 60 conference oral presentations, including 30 invited and 36 contributed talks were presented during 17 scientific plenary sessions. Additionally, two poster sessions were organized with 42 poster presentations. 
The conferences started with the Opening Session during which four Invited Plenary presentations have been given. Prof. Wolfgang Sandner from Max-Born-Institute in Berlin, Germany gave an overall view on science with high intensity lasers in Europe. Prof. Ferenc Krausz from Max-Planck-Institute of Quantum Optics in Garching, Germany presented the first decade of attosecond physics, Dr. Erik Storm from Livermore National Laboratory in Livermore, USA reported the status and progress of the National Ignition Campaign, and Prof. Gerard Mourou from the Ecole Polytechnique in Palaiseau, France gave introduction to the laser-based particle physics with the use of extreme intensity light. These four presentations given by the world-class representatives of the areas have created a perfect introduction and background to scientific content of the conference. 
During the next session on the Inertial Fusion Energy Prof. Hiroshi Azechi from Osaka University presented status of the fast ignition project and inertial fusion energy development in Japan. Dr Christine Labaune from Ecole Polytechnique in Palaiseau gave a talk on laser-plasma interaction physics in ignition schemes for ICF and Prof. Sergey Guskov from the Lebedev Physical Institute in Moscow presented non-cryogenic targets for ICF. This talk has been given instead of the invited talk by Prof. Starodub, who was not able to attend.     

The following session on Ultra Intense Lasers was composed with two invited and two contributed oral presentations. Prof. John Collier from Rutherford Laboratory in Didcot, UK was talking on developments in high peak and high average power technology and systems at RAL and Dr Tae Jon Yu from the Gwangju Institute of Science and Technology (GIST) in Gwangju, Korea presented a 1.5PW laser system for the research on high field physics developed at GIST. These invited talks have been accompanied with two contributed presentations on developments of the Astra Gemini laser at RAL and proposal of a laser system based on the SBS-PCM approach for the realization of IFE.

During the second day of the conference four oral sessions have been organized followed by the poster session. In the session on Particle Acceleration Prof. Dino Jaroszynski from Strathclyde University in Glasgow, UK discussed about plasma as an amplifying and accelerating medium and Prof. Arie Zigler from Hebrew University in Jerusalem, Israel presented a microstructured snow target for high-energy proton acceleration by ultrashort laser interactions. These two invited talks were followed by four oral contributed presentations on acceleration fronts in laser driven thin foils, laser plasma particle acceleration using spray targets, new targets for laser-induced ion acceleration, and capillary-guided laser plasma acceleration. 

The session on X-ray Lasers involved two invited and two contributed oral presentations. In the invited presentations Dr. Eduardo Oliva from Ecole Polytechnique in Palaiseau, France was talking about GW peak power plasma-based soft X-ray laser and Dr. Tetsuya Kawachi from Japan Atomic Energy Agency in Kyoto, Japan reported development and application of laser-driven plasma X-ray laser in JAEA. These invited presentations were accompanied by two contributed talks presenting development and applications of X-ray laser at PALS centre and a new X-ray laser pumped with laser pulses of different time duration.

In the next session on Laser Fusion & High-Intensity Interactions Prof. Shalom Eliezer from Polytechnic University of Madrid, Madrid, Spain in the invited talk discussed about heat wave Fast ignition by relativistic acceleration of a foil. His talk was followed by four contributed oral presentations on shock ignition scheme for inertial fusion, fast ignition with various types of igniting beams, ablation of materials with femtosecond laser pulses and laser-driven positron and muon generation.

The last Tuesday session on Diagnostics & Laser Plasmas started with the invited talk given by Prof. Milan Kalal from Czech Technical University in Prague, Czech Republic, on complex interferometry and its application in laser-matter interaction studies. In the following four contributed oral presentations diagnostics for the LMJ-PETAL laser facility was shown, three-frame interferometric system for plasma research at PALS centre was presented, mechanism for the pre-formed plasma electrons heating and plasma flux formation on the backside of a target irradiated with short laser pulses were discussed. In the first poster session of the conference 20 poster contribution were presented. The posters concerned various problems in the field of high-intensity laser interactions, including laser acceleration of particles, laser-produced plasmas, laser technology development, and plasma diagnostics.

The Wednesday sessions were dedicated to Laser-driven X-ray and EUV sources, Laser Fusion & Target Design and Fabrication, and Inertial Fusion Energy. In the session dedicated to sources, Prof. Hans Hertz from Royal Technical University (KTH) in Stockholm, Sweden presented research on nanoimaging with the use of laser-driven and electron beam-driven sources based on a liquid-jet target. Then, Prof. Chang Hee Nam from Korean Advanced Institute of Science and Technology (KAIST) in Daejon, Korea gave a talk on topics of ultrafast photoionization dynamics using attosecond high-harmonic pulses. After these two invited talks four contributed oral presentations on phase-matching in high-order harmonic generation, on laser-driven processes by plasmon field enhancement, development of a laser plasma EUV source for application in nanolithography, and EUV nanoimaging using a compact laser plasma source developed at MUT, were presented.

In the session on laser fusion and target development the invited talk presenting the European HiPER project was given by Prof. Jose-Miguel Perlado from Technical University in Madrid, Spain, and the talk on high-rep production and delivery of ICF targets was presented by Prof. Elena Koresheva from the Lebedev Physical Institute in Moscow, Russia. Two following contributed oral presentations were also dedicated to the research on target design for laser fusion and interaction experiments.  
In the last session of the day on Inertial Fusion Energy invited talk on physics of fast ignition approach was presented by Prof. Kunioki Mima from Graduate School on Photonics in Hamamatsu, Japan. The contributed oral presentations referred to generation of neutrons from the laser-produced plasma at PALS and the assesment of target parameters from X-ray tomography data.        
The morning sessions on Thursday were dedicated to Particle Acceleration and Inertial Fusion Energy and investigations on Shock Waves. The first invited talk in the session on acceleration was given by Prof. Jan Badziak from the Institute of Plasma Physics and Laser Microfusion in Warsaw, Poland, who presented results of studies on laser-induced cavity pressure acceleration of dense plasma and ion beams. The second invited talk given by Dr. Cedric Thaury from Ecole Polytechnique in Palaiseau, France, presented the research on laser plasma electron acceleration at LOA. In the four contributed talks of this session channeling of relativistic laser pulses in plasmas was discussed, enhancement of laser-to-proton conversion efficiency by using a double-pulse laser was proposed, ion sheath acceleration with ultra-short laser pulses was presented, and measurements of laser-generated proton beams using a novel method were described. 
In the second session on inertial fusion and shock waves studies the invited talk presenting results from recent experiments and future roadmap to shock ignition was given by Prof. Dimitri Batani from University Bordeaux in Talence, France. Collisionless shocks driven by ultra intense lasers have been discussed by Prof. Luis Silva from Instituto Superior Técnico in Lisbon, Portugal. The use of hyper-spherical shock waves for high compression of matter and investigations on the equations of state were presented in the contributed talks of this session.

The aim of the High Pulsed Power Lasers for Energy & Health special session that was organized on Thursday afternoon was promotion of the research on laser fusion and laser acceleration of ions for medical applications. Two invited talks have been presented in this session. Dr. Chris Edwards from Rutherford Laboratory in Didcot, UK, and coordinator of the HiPER project presented prospects for laser fusion energy and Prof. Thomas Cowan from the Helmholtz Zentrum Dresden Rosendorf in Dresden, Germany told about application of laser-accelerated ions in radiation oncology. The session was opened not only for the conference participant but also for the invited representatives of the scientific and academic community in Poland. In result, about 300 professors, researchers and students representing various disciplines participated in the session. The session participants could also discussed the problem presented by the invited speakers during the poster session organized on Thursday evening. In the session about 20 posters have been presented giving the opportunity for detailed discussions on various subjects related to the conference topics, including developments of new laser and laser target systems, physical processes in laser-produced plasmas, interaction of laser pulses with various targets, generation and application of X-rays and EUV radiation, and laser generation of particles.

Two Friday sessions were dedicated to laser-matter interactions. The first Laser-Matter-Interaction Physics at X-ray Free Electron Laser (XFEL) session was proposed by Prof. Thomas Cowan from HZDR in Dresden, Germany, coordinator of the European project on development and construction of two large laser systems at XFEL in Hamburg: ultra-short pulse PW-class and nanosecond pulse kJ-class laser systems. The session was the first of this type organized during the ECLIM conference. The session started with the introductory talk given by Prof. Thomas Cowan, who presented the project on high power lasers at XFEL in Hamburg that is under preparation. After such introduction to the subject the recent achievements at XFELs were presented. Dr. Christian Gutt from DESSY in Hamburg, Germany, in the invited presentation was taking about coherent X-ray holography at XFELs and Prof. Justin Wark from University of Oxford in Oxford, UK presented investigations on solid-density plasmas produced by use of an X-ray free electron laser. These invited talks have been followed by two contributed oral presentations in which results of investigations on interaction of intense X-ray pulses from XFELs and studies on photoionization of gases with EUV beams were presented by scientists from Poland. The last talk in this session presented a concept of a free electron laser center in Poland that is under discussion.

The second Friday session which was the last session of the conference was dedicated to High-Intensity Laser Interactions. The invited talk given by Prof. Karol Janulewicz from the Gwangju Institute of Science and Technology (GIST) in Gwangju, Korea presented deposition of laser energy in embedded nanostructures. Interaction of laser pulses with nanostructure targets and fast particle generation was also discussed in the first oral contributed presentation in this session. The next contributed talk was dedicated to the nonlinear Compton scattering in ultra short laser pulses and the last presentation of the conference was on electrostatic fluctuations and Thomson scattering in collisional plasmas.

Assessment of the results and impact of the event on the future directions of the field.
The ECLIM 2012 conference has been recognized by the participants as very successful scientific event with strong potential impact on the future directions of the research on interaction of high-intensity lasers with matter. The conference created a unique opportunity for promotion of the conference topics among scientific community in Poland. The conference presentations provided by leading specialists in the field in the world caused a strong interest to the conference participants. It is expected that the plenary presentations as well as the posters and informal discussions during the conference will be helpful in strengthen of the existing Polish research groups involved in this research and make possible to build up new laser laboratories and centers in the future. Previously the ECLIM conference was organized in Poland more that 20 years ago. During this several research groups specializing in high-intensity laser development and applications were established. One of them becomes a member of the European consortium of high-intensity laser laboratories under the Laserlab Europe project. Another group is very well known because of the research at PALS facility in Prague, Czech Republic and a few research groups have recently created the National Centre for Quantum Optics. These facts allowed organizing the ECLIM 2012 conference with highly attractive scientific program. 

The ECLIM 2012 conference unique feature, as compared to the previous ECLIM conferences was the organization of two special sessions: one dedicated to promotion of the conference topics in the scientific and academic community that is not involved directly in the field and another one dedicated to a new conference topic that is interaction of laser pulses from X-ray free electron lasers with matter. The first session should increase the societal interest to the main topics of the conference, and the second session should be helpful in creation of a new community involved in the research with the use of XFELs. The invited plenary presentations given in the opening sessions of the conference, gave the participants excellent views on the status and perspectives of the research on the conference topics. Detailed information about the ECLIM 2012 conference is available on the conference web site (http://eclim2012.wat.edu.pl).









