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volatile liquid propellant (oral)

8" Workshop on Fusion Data Processing, Validation and Analysis, Belgium, Ghent, 4-6.11.2013
e A. Czarnecka, et al., W-Control in JET and AUG (oral)



International Conference on Plasma Science and Applications, Singapore, 01-08.12.2013

e V. Gribkov, Fields of researches and applications domains for compact and large DPF devices
(radiation materials science, dynamic quality control, radiation biology, etc.): current assets,
problems and essentials (oral)

Second IAEA DEMO Programme Workshop, Austria, Vienna, 16-20.12.2013
¢ |. lvanova-Stanik, R. Zagérski, COREDIV modelling of the DEMO tokamak scenario



6 Research projects granted from
the 7th FP and other international
programmes

Research project carried out within the programme of EURATOM-IPPLM
Association

Theory and modelling of tokamaks

. Support to the advancement of the ITER Physics Basis (OPPM)
. Activities in support to DEMO design
° Development of concept improvements and advances in fundamental understanding

fusion plasmas.

Plasma-wall interaction

. Support to the advancement of the ITER Physics Basis
° Activities in support to DEMO design. PWI- Plasma Wall Interaction.

Plasma diagnostics

. Development of neutron, gamma ray and soft X-ray diagnostics for tokamaks.

Contribution to the Wendelstein 7-X

. Development of the soft X-ray spectrometry systems and neutron activation
technique.

JET activities

. Participation to the JET experimental campaigns in 2013
. JET related projects.

Keep-in-touch activity on Inertial Fusion Energy

. Analysis of emerging options of IFE on the basis of results of experiments
and numerical modelling — continuation.

Research projects supporting studies on plasma propulsion

. Grant Agreement No. 283279 (FP7-LUPPT): ,Innovative Liquid Micro Pulsed Plasma Thruster for
Nanosatellites”.

° Grant Agreement SNECMA No0.2012-046-G:“Quasineutral PIC electron guiding center modelling
in the presence of slow cross-field electron transport in a Hall thruster”.

° Grant Agreement No0.218859 (FP7-HiPER): , HiPER-High Power Electric Propulsion:Roadmap for
the future”.



SNECMA order 111800057710: "Numerical Study of a High Power Hall Thruster with Ar and Kr
propellant”.

Project KLIMT: , Kryppton Large Impulse Thruster” sponsored by ESA (Programme PECS)

Other projects supported by EU

Project COST Action MP 1208: ,, Developing the Physics and the Scientific community for Inertial
Confinement Fusion at the time of NIF ignition”.

Project POLONIUM - LAS-PLAS: ”Studies of laser-matter interaction and laser fusion”; within
Polish-French collaboration (Agreement IPPLM - CELIA Univ. Bordeaux-1).

Project of LaserLab-Europe Consortium - PALS001914: “Laserlab-Europe Research project:
Femtosecond polaro-interferometric investigation of initial stages of the shock ignition relevant
plasmas generated by laser irradiation of planar targets”.

The IAEA Coordinated Research Projects

IAEA CRP: “Investigation of materials under High Repetition and Fusion-Relevant Pulses, 2012-
2015, IAEA-IPPLM Contract No 16954, project title: “Application of the PF-6 device for the goals
of the radiation material science in the frame of mainstream fusion researches and for
additional spin-off applications (unveiling of hidden objects, radiation medicine and biology,
etc.)”.

IAEA CRP: “Investigation of materials under High Repetition and Fusion-Relevant Pulses, 2011-
2015, IAEA-IPPLM Contract No 16956, project title: “Experimental investigations of damage
characteristics produced by hot plasma and fast ion beams generated by the 1-MJ dense
plasma focus facility PF-1000 at irradiation of materials perspective for the main-stream fusion
research”.

IAEA CRP: “Conceptual development of a Steady-State Compact Neutron Source”, 2012-2016,
IAEA-IPPLM Contract No 17165, project title: “Conceptual development of a compact neutron
source based on plasma-focus”.



7 Research projects granted from
the Polish funding institutions

e Project of the National Centre for Research and Development (NCBiR) No
SP/1/2/143234/11:“Research and development of the technology for controlled thermonuclear
fusion” in the framework of the strategic research project called “Technologies supporting the
development of safe nuclear energy”. Tasks carried out in 2013:

- NCBIiR: Phase 1.1 Investigation of intense plasma streams interaction with solid targets at
the PF-1000 device

- NCBIiR: Phase 1.2 The construction of a theoretical model describing interaction of pulsed
plasma beams with targets, simulation of initial experiments.

- NCBIiR: Phase 2.3 Development of plasma imaging technique in the range of X-ray radiation
for monitoring impurities released from the walls of thermonuclear reactor.

- NCBIR: Phase 3.1 The design, construction and run of the modified system of generator
power for plasma generation and acceleration.

e Regional Operational Program of the Mazovian province No RPMA.01.01.00-14-002/10:
“Development and modernization of laboratories of high-power lasers” (finished on
30.06.2013).

e Grant of National Centre of Science (NCN) "Harmonia" No DEC-2012/4/M/ST2/00452 : “Studies
of nonlinear laser-plasma interactions and shock wave generation in plasma for the shock
ignition of thermonuclear target within inertial confinement fusion (ICF) programme”.

e Grant of National Centre of Science (NCN) No 871-1/N-SILMI-RNP/2010/0 entitled “Studies of
macroscopic effects of intense laser pulse interaction with matter and preparation of different
applications achieved result of these studies”. This project is related to the Project SILMI -
Super-Intense Laser-Matter Interactions realized in IPPLM within the Research Networking
Programme (RNP) of European Science Foundation (ESF).






8 International conferences and
workshops organized by IPPLM

PLASMA-2013 - the International Conferences on Research and Applications of
Plasmas (http://plasma2013.ippIm.pl/)

The biannual International Conferences on Research and Applications of Plasmas (PLASMA) have been
organized every two years since 1993. The scope of the PLASMA conference series, which idea was
originally to facilitate the exchange of knowledge and to spread the collaboration between the
scientists and engineers from the Eastern European Countries, covers most of issues of broadly
understood plasma physics and technology. This conference is designed for interested plasma
researchers, engineers, and students from all the countries.

In 2013, the conference was organized in Warsaw by the Institute of Plasma Physics and Laser
Microfusion (IPPLM — http://www.ipplm.pl), and the Polish Physical Society (PPS) on September 2-6 at
the Central Agriculture Library located in the heart of Warsaw.

The Conference programme included both invited and contributed papers related to the following
topics:

° Elementary processes and general plasma physics

° Plasmas in tokamaks and stellarators and magnetically confinement fusion
° Plasmas generated by laser beams and inertial confinement fusion

. Plasmas produced by Z-pinch and Plasma-Focus discharges

. Low density plasmas produced by discharges

° Space plasmas and laboratory astrophysics

. Plasma diagnostic methods and applications of plasmas.

Prof. Marek Sadowski (IPPLM, Warsaw) was the chairman of the International Scientific Committee. The
Local Organizing Committee (appointed in IPPLM) was managed by Prof. Jerzy Wolowski.

The papers presented at the conference were published on CD, conference web page and in the peer-
reviewed international journal “Physica Scripta”.

At the conference participated about 130 researchers from more than 20 countries. The 21 invited talks
were given by the outstanding scientists.

14" International Workshop on Plasma Edge Theory in Fusion Devices
23-25 September, 2013 Cracow, Poland (http://petl4.ippim.pl/)

The 14™ International Workshop on Plasma Edge Theory in Fusion Devices was organized by Institute of
Plasma Physics and Laser Microfusion (IPPLM — http://www.ipplm.pl), EURATOM Association and the
Polish Physical Society. Like all the preceding workshops, the subject of that year's workshop was
plasma theory of the edge region in magnetic confinement fusion devices. Current status of the theory
for the boundary layer of fusion plasmas was presented. The emphasis was laid on the development of



theory and of appropriate numerical methods, with a secondary interest in self-consistent modeling of
experimental data (including also empirical elements).

The workshop consisted of invited lectures, oral presentations and poster contributions. Contributed
papers were mainly presented as posters. It was recommended that orally presented papers were also
accompanied by a poster.

The following topics were intended to be covered by invited and contributed lectures:

° Basic edge plasma theory
. Models of special phenomena and edge control
. Integrated edge plasma modeling.

Prof. J.A. Heikkinen (VTT, Espoo, Finland) was the chairman of the International Scientific Committee.
The Local Organizing Committee (appointed in IPPLM) was managed by Prof. Roman Zagorski.

The invited and accepted contributed papers were included in the proceedings of the workshop and
published in the journal “Contributions to Plasma Physics” after usual refereeing process.

The number of attendees of the workshop from about 12 countries was about 59.



9 PhD Theses

Rafat Prokopowicz Neutron diagnostics in nuclear and thermonuclear reactors using activation
PAS Institute of Nuclear Physics, Cracow






1 OSeminars and lectures

Seminars at IPPLM

29.01.2013 - dr Grzegorz Petka (IPPLM): Evaporation of a material from a surface of tungsten plate with
a plasma stream generated in PF-1000U device

12.02.2013 — dr Stawomir Jednordg (IPPLM): Radiation around us

24.04.2013 — dr Stefan Borodziuk (IPPLM): Laser-induced hydrodynamic acceleration of dense matter
and its potential application for ,impact fast ignition”

28.05.2013 — mgr Jan Miedzik (IPPLM): One-dimensional modeling of plasma in Hall thrusters — near-
wall electron transport

27.06.2013 — mgr inz. Irena lvanova-Stanik (IPPLM): Self-consistent modelling of plasma in JET tokamak
with the use of COREDIV code

25.09.2013 - dr Jacek Kurzyna (IPPLM): Plasma satellite thrusters at IPPLM — current projects and
perspectives

01.10.2013 — mgr Dariusz Danitko (IPPLM): Plasma modelling with the use of Particle In Cell (PIC) and
guiding center approximation for electrons assuming their slow drift

26.11.2013 - mgr Agnieszka Szelecka (IPPLM): The principle of correspondence in case of chaotic
systems

17.12.2013 — dr Maryna Chernyshova (IPPLM): The project of GEM detector construction for KX1
diagnostics in JET tokamak

Seminars of the Plasma Physics Section of the Polish Physical Society

19.02.2013 — prof. Jan Badziak (IPPLM): Laser thermonuclear fusion: current status, challenges and
perspectives

21.05.2013 — dr Stefan Borodziuk (IPPLM): Laser acceleration of micro-projectiles / plasma streams —
history and current status

18.06.2013 — dr Pawet Gasior (IPPLM): New possibilities of laser plasma and charged particles
acceleration studies in view of the project concerning construction of 240-TW fiber laser of 10 kHz
repetition rate






1 1 Public Information

e International Conference PLASMA-2013 Research and Applications of Plasmas, 2-6.09.2013

The international conference PLASMA-2013 was organized by the Local Organizing Committee created
at IPPLM. The Polish Physical Society was the co-organizer of this venture. More than 140 participants
from various countries declared the participation in PLASMA-2013. The International Scientific
Committee invited more than 20 recognized specialists from Poland and abroad to give an oral
presentation. The Ministry of Science and Higher Education supported the organization of the
conference with a special subsidy. Several Polish and foreign private companies sponsored the
conference presenting their scientific equipment.

The PLASMA conferences have been organized since 1993 mainly in Poland. In 2007 the conference
took place in Germany and in 2010 — in France. The main goal of the next PLASMA conferences is to
create a scientific forum for detailed discussion and evaluation of progress in research of plasma
physics and plasma technology as well as thermonuclear fusion. The majority of presented works is
performed in the framework of the international cooperation, most frequently covered by the
European programmes. The conference has been considered an important international scientific event
of exceptional importance for scientific communities in Eastern and Western Europe. It facilitates the
meetings of young scientists with experienced researchers from renowned centres in Poland and
abroad.

The total number of participants (including 11 IPPLM scientists) amounted to 131 persons from 24
countries. The invited lectures were presented by 18 distinguished researchers and oral presentations
(2 of them by IPPLM scientists - P. Gasior and M. Kubkowska) were delivered by 24 participants.
Moreover, 90 posters (10 from IPPLM) were put on display and discussed. The conference participants
took part in a trip to Wilanéw Palace, which was built for the Polish king Jan Ill Sobieski in the last
quarter of the 17th century, and enjoyed it immensely.

e 14" International Workshop on Plasma edge Theory in Fusion Devices, 23-25.09.2013

The 14th International Workshop on Plasma Edge Theory in Fusion Devices was organized by IPPLM,
EURATOM Association and Polskie Towarzystwo Fizyczne (Polish Physical Society). Like all the preceding
workshops, the subject of that year's workshop was plasma theory of the edge region in magnetic
confinement fusion devices(invited and contributed presentations included basic edge plasma theory,
models of special phenomena and edge control, and integrated edge plasma modelling). Current status
of the theory for the boundary layer of fusion plasmas was presented. The emphasis was laid on the
development of theory and of appropriate numerical methods, with a secondary interest in self-
consistent modeling of experimental data (including also empirical elements).

The workshop consisted of invited lectures, oral presentations and poster contributions. Contributed
papers were mainly presented as posters.

The participants accounted for 59 persons from 12 countries.



e Participating in the XVII Science Festival in Warsaw, 20-29 September, 2013

The idea of the Science Festival originated in September of 1996. Originally, 72 meetings were held
within 2 days at 44 research institutes and organizations. In the subsequent years, the project has
developed significantly. Over 100 research institutes propose festival activities. Some events during the
Festival remain invariable from year to year: clubs and discussions, weekend meetings such as
laboratory presentations for a limited number of participants (they are delivered in the form of
presentation and can be accompanied by lecture) and festival lessons on weekdays mainly for primary
or secondary school students.

Lectures on the IPPLM side referred to nuclear fusion as a solution for energy problems in the world,
laser-plasma interaction as a source of fast particles, satellite plasma thrusters, Sun on Earth, laser
acceleration of particles and others. After lectures delivered by physicians with doctor degrees,
participants had a chance to visit laser laboratories and PF-1000 device, as well as take part in hands-on
experiments in relation to radiation.

In total, six classes from junior and high schools (150 persons in total) participated in the festival lessons
on weekdays and around 70 persons of various age joined IPPLM during weekends.

e Visits of students
The students from the Department of Physics of Warsaw University (April) and the students from the
Department of Physics of the Warsaw University of Techno (December) visited IPPLM to attend a
lecture of P. Gasior dealing with thermonuclear energy. Participants had a chance to see the PF-1000
device, 10TW laser laboratory as well as PlanS.

Around 50 persons (two classes) from LXIll High School named after L. Kossuth visited IPPLM in March.
M. Paduch conducted a lecture on thermonuclear fusion and tokamaks, W. Stepniewski described the
functioning of PF-1000 device, and scientists proposed a tour of the PlanS laboratory.

e Press release, web page publications, distribution of materials, organising informative
meetings, public lectures
Opening of the Hall thruster laboratory called PlanS to examine plasma propulsion techniques for
satellites and space probes (newsletter) —January 2013

Participation of Prof. J. Wotowski in the scientific and technical conference “Science and technology in
the context of challenges in the construction of the nuclear plant” and presenting the topic called
“Laser fusion as a future energy source” — February 2013

Participation of Prof. J. Wotowski and Dr. M. Paduch at the meeting in the National Information
Processing Institute devoted to the possibilities of selling of the research results of the scientific
institutes as a result of cooperation of science and economy given their problems and challenges — April
2013

Meeting with the participation of IPPLM researchers at Warsaw University devoted to the perspectives
of thermonuclear fusion research — May 2013

Article in Bemowo News — “Physics right around the corner” describing activities taking place at IPPLM,
its equipment and staff —June 2013



LaserLab newsletter: Laserlab Forum” No 15 — publication of the history of Prof. T Pisarczyk’s access to
PALS —June 2013

Membership of Prof. Jan Badziak in the Programme Committee of the EPS Plasma Physics Conference
2013, Finland, Helsinki - June/July 2013

Article in PrzegladTechniczny (Technical Review): “An engineer designs the future” — information about
the participation of IPPLM researchers in the Second Convention of the Polish Engineers — July 2013

Article in Rzeczpospolita: “The power of the Sun will be released on Earth” — information about IPPLM
as a participant of the ITER project aiming at the construction of the thermonuclear reactor in
Cadarache (France) — July 2013

Annual Meeting of the International Scientific Committee of an International Centre for Dense
Magnetised Plasmas held to discuss the accomplished goals within the activities at PF-1000 and
laboratories in frame of ICDMP and define the scope of works for the future — September 2013

Article in Quality News: “Development and modernization of the High Power Laser laboratory at IPPLM”
— September 2013

Article in Fusion in Europe No 2/2013: “A fruitful collaboration between neighbours” — devoted to the
contribution of IPPLM into the construction of W7-Xstallarator in Greifswald (Germany) through two
systems of X-ray diagnostics — September 2013

Membership of Prof. Jerzy Wotowski in the Scientific Committee of the Plasma Physics by Laser and
Applications 2013 Lecce - October 2013

Article in Gazeta Echo and KronikaMiastaStotecznegoWarszawy: ,Only at Bemowo — Art and science
together” — depicting Teatr GO and its collaboration with IPPLM to promote art. And science among
young people

Presentation in Multimedia “WojewddztwoMazowieckie — SercePolski” (issued by Negatyw Sp. z 0.0. ):
article ,Sylwester Kaliski Institute of Plasma Physics and Laser Microfusion — Mazoviancenter of
research for the future” (in print)

Newsletter regarding the operation of launching the prototype of the first Polish plasma thruster —
December 2013

e Collaboration with Teatr GO located on the premises of IPPLM

Metaphysical workshops called The Fifth State of Matter as well as The Theatre of Science were
organized by Teatr GO in 2013 with growing popularity. Children as well as junior and high school
students, when taken aback by the new technology, want to understand the phenomena in nature.
That is why they have visited IPPLM, talked to scientists, invented scenarios for their plays about atoms,
played jokes with scientific themes. One of the main IPPLM facility, Plasma Focus 1000, was utilized to
make science more familiar to different age groups to which the lecture/explanations were provided.
Thanks to the workshops, participants have built their trust in science.
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