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Fundamental plasmas: Advances in plasma sources, plasma diagnostics, astrophysical, 
cosmic and space plasmas, condensed and extreme state matter, high energy density 
matter, laboratory astrophysical, planetary, supernova, turbulent plasmas, etc. 
 
Innovative trends in Applications and Technologies: Advances in particle /photon 
acceleration, Lasers, Nanotechnologies, Novel radiation sources and applications in 
Biology, Chemistry, Environment, Health, Industries, Safety, etc.  
  
Advances in Nuclear Energy: Development of ultra-laser pulses, Laser-plasma 
interaction, Magnetically confined plasmas, Inertial fusion plasmas, Nuclear physics 
under transient state, Recent progress in Fusion studies, Target and reactor physics, 
Unconventional energy sources,  Z pinch, Hybrid reactors etc.  
 





ignition reliability of laser ignition
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ignition reliability of spark plug ignition
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Combustion chamber of constant volume; methane-air, Tgas = 200°C; A/Frel =1.77 on the engine 

for reliable run, maximum BMEP = 19 bar, typical spark duration = 400 – 500 µs; laser  M2 < 1.2; 

laser pulse energy constant 25 mJ well above the plasma breakdown threshold for all conditions, 

overall ignition attempts: 1201 for spark plug, 642 for laser 

Direct Comparison , Laser Ignition – Spark Plug Ignition 

Innovative Technical Plasma Applications: 

Laser Ignition of Engines by E.Wintner 



IAEA Activities on Plasma Physics & Nuclear Fusion Research  
by R. Kamendje 



Basics of Laser Fusion by O. Krokhin 



Interaction of laser radiation with controllable 
coherence with matter and ICF by A. Starodub 



Laser Fusion Research in ILE, Osaka by  

M. Murakami et al.  



 
Effects of Long Rarefied Plasma inside Cone on Fast Electron 

Generation for FIREX-I Targets by H. Sakagami  et al. 
 
 
 
 
 
 
 
 
 
 
 

Figure 2:Fast electron energy densities at 1 ps for (a) without and 
(b) with preformed plasmas 

 
 



MeV electron generation and transport using second 

harmonic laser pulses for fast ignition by R. Fedosejev et al. 



 

Recent studies on hohlraum energetics and 

hohlraum design 
 

Ke Lan 



FAST IGNITION AT VERY HIGH ENERGY  

C. Deutsch  
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Figure 9 – Cut of a section of a guiding section with mechanical structure and 
thermal insulation 

Pellet Injector for Inertial Fusion 
  
J. P. PERIN 



 
COHERENT BEAM COMBINATION 

TECHNIQUE USING SBS-PCM FOR HIGH REPETITION RATE LASERS 

Hong Jin Kong 

 

 

 

 

 

 

 

 
Figure 1. comparison of the conventional mirror and the phase conjugation mirror(PCM). (a) a phase property of the 

wave. (b) for the point source. (c) for the wave-front. 

 



Laser Plasma as a Source of Intense, Single Attosecond Pulses 

via High-Order Harmonic Generation 

T. Ozaki 



FAST TRACK DEMO 

ITER 

DEMO 

POWER PLANT 

• Two important questions have been recently raised: 

o Which is the adequate facility to test and to qualify materials?   

   - IFMIF (European Union)     - CTF (USA) 

    - Tanden Mirror (Russian Federation) 

o What can we do to speed up the path towards Fusion Energy? 

    - To start immediately the design of a small DEMO 

F4E STRATEGY TOWARDS FUSION ENERGY  

by C. Varandas 



 
 
Magnetic Fusion Energy Program of India by Abhijit Sen et al. 
 
 
 



Material challenges for plasma facing components in 
future fusion reactors C. Thomser et al. 



High Energy Density Physics with heavy ion beams  

by D.H.H. Hoffmann et al. 



The MEC endstation at LCLS 

New opportunities for high energy density science 
Bob Nagler 



Kinetic Effects in Relativistic Shocks 
A. Stockem 

Fig.4: Plotting the density on x and t     Figure 7: Self-consistently generated  

allows to determine the shock speed.   out of plane magnetic field. 

The theoretical prediction is given by 

black line indicated by the arrow. 

 



Experiments and Simulations of Radiative shocks 

B. Fryxell 



Hypersonic Shocks: The Role of Radiation 

C. Stehlé 

Figure 5: Snapshot of the plasma at 20 ns from 1D simulations [16]. The initial position of 

the piston is at x = 0.5 cm and the laser is coming from the right. The position of the shock 

front in xenon is located at 0.37 cm. The electron density peaks at 1.4 1021 cm−3 , the 

electron temperature at 26 eV and the mean ion stage at 13. The Xe- Au interface is at 

0.386 cm and the CH-Au interface is located at 0.382 cm. 



The electron in super-strong laser fields 
P.Mulser 



 

 

PARTICLE BEAM INDUCED LIGHT EMISSION 

 by A. Ulrich 

 

Fig. 1: Overview spectrum of light emitted from argon gas at a 
pressure of 600 mbar over a wide spectral range from ~100 to 
~1000 nm. The gas was excited by a dc 120 MeV 32S beam.  



Recent experimental studies of ion acceleration driven by 

intense laser radiation 

Kar et al 



Optical probing of Laser driven electron acceleration by  

M. Kaluza et al. 



Building new catalytic sensors and devices with plasma nano- 

structuring and large scale synthesis of nanowires 
Uros Cvelbar 



Nano-structuring of solid surface by EUV Ar 8+ Laser 

Kolacek et al. 



Silicon carbide film formation by pulsed laser ablation  

and its characterization study 
Pratima. K. Mishra 



 
Modeling Plasma Processes in Gas Lasers” 

R. F. Walter 
 



Long-Distance Transfer of Microwaves in Plasma Waveguides 
Produced by UV Laser by V. Zvorykin et al. 

Figure 3: Signals from the microwave receiver (upper beam) and laser 
pulse (lower beam): upper (a and b) for the setup in Fig. 1a and lower  
(c and d) for the setup in Fig. 2d. The distance to the receiver L = 12 m. 



Advances on non-equilibrium plasma jets 

XinPei Lu 



Various authors presented very interesting work in their presentations.  

 

Quantum simulations of strongly coupled quark-gluon plasma 

V.S. Filinov 

 

First Results of Movable Limiter Biasing Experiments on the IR-T1 Tokamak 

by  Mahmood Ghoranneviss  et al. 

 

Generation and spectroscopic investigation of an atmospheric pressure water 

vapour plasma jet by Viktorija Grigaitiene et al. 

 

Evaluation optical properties carbon nano structures coating on Substrate 

Surface by Plasma Enhanced CVD by  Zahra Khalaj et al. 

 

Multi-radiation modelling of the plasma focus by  S Lee et al. 
 

Anisotropic electron distribution functions and the transition between 

the Weibel and the whistler instabilities by F. Pegoraro et al. 

 

Electron-Hole plasma in solids induced by ultrashort XUV laser pulses by 

Bärbel Rethfeld et al. 



 

 
Effect of Weakly Nonthermal  Ion Velocity Distribution on Jeans Instability 

in a Complex Plasma in Presence of Secondary Electrons by S. Sarkar  et al. 

 

XUV Spectroscopic Characterization of Warm Dense Aluminum Plasmas 

generated by the Free-Electron-Laser FLASH by U. Zastrau et al. 

 

Interference effects on the probe absorption in a driven three-level atomic 

system by a coherent pumping field by V. Stancalie et al. 

 

Effects Of Transverse Electric Field, Couple Stress And Heterogeneity Of A 

Poorly Electrically Conducting Fluid Saturated Nano Porous Zeolites 

Acquiring Smart Material Properties by N. Rudraiah et al. 

 

ITB oscillations: towards a limit cycle model by B.F.A.Silva et al. 

 



 

 

Two best poster awards 
 

SYNTHESIS OF NANOPARTICLES USING ATMOSPHERIC 

MICROPLASMA DISCHARGE 

  

Ankit Bisht, G. Roshan Deen, Usman Ilyas, Y. Wang, Alireza Talebitaher,  

P. Lee, R.S. Rawat 

 NSSE, National Institute of Education, Nanyang Technological University,  

1 Nanyang Walk, Singapore 637616, Singapore 

  

  

PLASMA IMMERSION ION IMPLANTATION IN RADIO FREQUENCY 

PLASMA 

  

B. Bora, F. Felipe, H. Bhuyan, E. Wyndham, H. Chuaqui, M. Favre 

 Department of Physics, Pontificia Universidad Católica de Chile, Chile 

 

 


