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Laser-plasma interaction physics is one of the main challenges of Inertial Confinement Fusion. Experiments in 
large-scale, high temperature, plasmas are needed to understand the physics of parametric instabilities, mainly 
the stimulated Brillouin and Raman scattering and filamentation. Experimental results obtained with well-
defined interaction conditions are needed to test the numerical simulations still under development and to 
improve the target design. To be carried out with long length and high temperature plasmas, the experiments 
require multikilojoule laser beams, a careful choice of targets and sophisticated diagnostics. 
The LIL (Ligne d'lntegration Laser) facility has been used with foam layer targets to study interaction physics 
in underdense plasma, in the millimeter scale, at temperature around 2 keV. The LIL facility delivers 12 k j of 3co 
light in pulses of 2.7 ns in a quadruplet. Low-density foams (3 to 10 mg/cc) with lengths in the range [300 |im,l 
mm] and very small microstructures (~|im) have been used. The plasma parameters, electron density, velocity, 
temperature profiles, were obtained from hydrodynamics simulations with the code CHIC and HERA. The 
numerical results were compared with the experimental measurements of longitudinal X-ray images at different 
times, the temporal evolution of the transmitted light through the foam, and the overall energy balance. 
Results will be presented on the beam propagation through the foam, plasma induced smoothing, the reduction 
of the imprint and stimulated Brillouin and Raman scattering. The interpretation of these results is achieved by 
means of various interaction codes, PARAX, HARMONY and HERA. 
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In Russia, at Lebedev Physical Institute of Russian Academy of Sciences (LPI), the issues of IFE target fabrica-
tion are focusing on methods that will scale to a high rep-rate and cost-effective target production. To realize 
the goal, an approach based on using free-standing targets (FST) at each production step has been developed 
at LPI. 

In this report we discuss the main results achieved at LPI in the area of IFE-related technologies: 
1. It has been shown (theoretically and experimentally) that the fuel layer structure is of crucial importance for 
the development of IFE injection scenario. In optimal case, the fuel layer should be in an ultra-fine state. 
2. Experimentally, the FST technologies developed at LPI allow forming the cryogenic layers in an ultra-fine state. 
Using high-melting additives in the range of 3-to-20% stabilizes the meta-stable ultra-fine fuel layers. That 
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means that the FST technology is promising for the formation of ultra-fine cryogenic layers from DT-mixture. 
Tritium here stands as a high-melting additive relative to deuterium. 
3. Program "Multiple target protection methods" is under way. Among they are: 
- Target materials. They must satisfy a wide range of required and desirable characteristics. Optimal micro-
structural design and materials selection allow one to obtain chemical, physical and mechanical characteristics 
for specific applications. 
- Outer reflective metal coating. This has been experimented by depositing the outer reflective layer of Pt/Pd 
(200 A thick) onto the polystyrene shell (1.5 mm-diam.) and filling it with D2 fuel (50 pm-thick layer) having 
3% additive of Ne. Then, a solid layer is formed inside the shell by the FST layering method. 
- Outer protective cryogenic coating (solid Xe, Ne or DJ. Using the piezo-vibrator (i.e. R&B cell made at LPI) the 
outer cryogenic layers from solid 0 2 have been fabricated onto the polystyrene shells. These proof-of-principle 
experiments showed the possibility to form outer protective cryogenic layers. 
- Protective cover (shroud). The target injection scenario has been developed including co-injection of a special 
protective cover (shroud from solid Xe, Ne or D2) ahead of the target that forms a wake area in the fill gas to 
avoid convective heating. 
4. A concept of target factory based on PST technologies have been proposed at LPI and then examined in 7 
different projects. The concept aims to demonstrate large benefits of using free-standing targets for realization 
of a production scheme "covering the shells with an outer protective layer - shells filling with fuel - fuel layering 
inside a batch of moving free-standing shells - rep-rate assembly of target-&-sabot units - target injecting". In 
the process, the target interface issues are of critical importance. 
5. A prototypical target factory was accomplished at LPI with the demonstration of filling (up to 1000 atm), 
layering (up to 100 pm-thick layers) and injection of millimeter size free-standing targets. The repetition rate 
is about 0.1 Hz 
6. Research has shown that the FST technologies are suitable not only for spherical cryogenic targets, but also for 
cylindrical ones (hohlraum targets for laser and heavy-ion drivers, cryogenic cylindrical targets for LAPLAS 
experiments on the FAIR facility etc.) 
7. The created science & technology base is currently used at LPI for development of the FST- layering module 
for a high rep-rate production of cryogenic spherical shock ignition targets of a HiPER-class ( 0 - 2 mm, W = 211 
pm; £,-200 kj, v > 1 Hz). The aim of these targets is to demonstrate the feasibility of laser driven fusion for IFE 
reactor. 
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Femtosecond-laser excitation is a key means of creating well-defined, uniform states of Warm Dense Matter/ 
High Energy Density Matter through isochoric heating of a solid. The process is generally thought to be strict 
forward. Laser absorption by electrons leads to electron heating. Thermalization of the heated electrons 
occurs in femtosecond time scales, followed by heating of the lattice via electron-phonon coupling. Isochoric 
heating condition is maintained only briefly until the lattice reaches its melting temperature and disassembles. 
However, a series of systematic studies of femtosecond-laser excited gold has revealed some highly unusual 
behavior. This talk is a review of our experiments and accompanying observations of a superheated warm 
dense solid, lower than expected conduction electron density, and non-equilibrium electron density of states. 
Comparisons will be made with other theoretical and experimental results. Our findings suggest the need 
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