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These reactions are of interest, in particular, to study the production of isomers in plasma in relation with 
astrophysical problems [1], Meanwhile a careful study of the produced photons is of interest for the study of 
intense photon "beams" (radiography, ignition in the Inertial Fusion physics). In both cases, the optimization 
of these photon beams as regards the number of photons as well as their angular dispersion is important. 
From previous experiments, with polypropylene targets, it has been shown that both the target thickness and 
the preplasma conditions influenced the distributions of the produced electrons [2,3]. Here we investigate 
the effect of the target atomic number (Z) on the electron production. The experiments have been done with 
two TW class lasers, with fs pulses; targets of CH, Al Cu, Au and Ta have been used. All the targets had the 
same thickness (10pm). The energy distribution of the electrons and their angular distribution have been 
characterized [4], Both lasers had nearly the same energy (1J), the pulse duration was respectively 40 and 80 fs, 
respectively at LOA (Palaiseau) and IOQ (Iena). The main differences of the lasers regarded the contrast (106 

at LOA, 107 at IOQ) and the ASE duration (2 ns or 0.5ns). In presence of a large ASE the number of electrons 
above 10 MeV were ~109, roughly 3 orders of magnitude higher than without ASE. As regards the angular 
dispersion of electrons above lOMeV,measured at LOA, it was increasing progressively between CH targets and 
Au ones, ranging from 12° to 40° between these increasing atomic numbers. 
The explanation of such a flagrant difference in the results of these two apparently similar experimental 
campaigns is related to the size and form of preplasma created by the ASE preceding the main pulse. Namely, in 
the first series of experiments with low Z targets the ASE creates a large scale plasma that expands spherically 
from the laser focal spot. The characteristic density scale length is much larger than the laser focal spot and 
consequently the main pulse interacts essentially with a weakly inhomogeneous low density plasma. These 
conditions are very favorable for the efficient electron acceleration and a formation of a collimated electron 
beam. On the contrary, in the second series of a weaker ASE, or in the experiences with higher Z targets, the size 
of preplasma is comparable or even smaller than the focal spot size. Consequently, the efficiency of acceleration 
is much lower and the beam divergence is much higher due to the density curvature radius comparable to the 
focal spot. Hydrodynamic simulations of the ASE interaction with the targets and the kinetic PIC simulations 
of electron acceleration have confirmed this assertion. 
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The creation of states with high energy density in the laboratory requires a large and fast energy input into 
matter like in dynamic experiments applying intense particle beams or lasers to heat and compress the material 
under investigation. Inevitably, highly nonequilibrium states are produced with the energy being pumped 
mainly into either the ion or the electron subsystem. Apart from the hydrodynamic response, temperature 
equilibration takes the longest of all relaxation processes and, thus, defines the minimum time delay between 
pump and probe pulses needed for equilibrium measurements. 
In the present contribution, general energy balance equations for multicomponent systems are derived on the 
basis of quantum kinetic theory. This approach allows for a consideration of correlations in both the internal 
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energies and the energy transfer rates. We show how known expressions for the energy transfer rates, namely, 
the Fermi-Golden-Rule (FGR) and Coupled Modes (CM) rates, follow from the presented formalism. It is 
shown that these rates describe the transfer of total energy between the subsystems and the approximations 
made are highlighted. As the effects of coupled collective modes are still under discussion, we present results 
for the electron-ion energy transfer rates. 
Then the equilibration of all contributions of the total energy including the species temperatures is 
investigated for dense hydrogen and beryllium relevant for inertial confinement fusion as an example. We 
find deviations from an ideal temperature relaxation and demonstrate how correlations and collective modes 
affect the shape of the temperature curves, the relaxation time, and the final temperature. It turns out that the 
most important effect of coupled modes is not an increase in relaxation time but a different form of the time 
evolution of the electron and ion temperatures, while correlations mainly affect the final plasma temperature. 
Finally, a comparison with experimental results and recent molecular dynamics (MD) simulations is given. 
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The reentrant cone approach to Fast Ignition remains one of the most attractive because of the potential to 
efficiently collect and guide the laser light into the cone tip and direct energetic electrons into the high density 
core of the fuel. However, in the presence of a preformed plasma, the laser energy is largely absorbed before it 
can reach the cone tip. A few of the imperative issues facing Fast Ignition, then, are the conversion efficiency 
with which the laser light is converted to hot electrons, the subsequent transport characteristics of those 
electrons, and requirements for maximum allowable prepulse this may put on the laser system. 
This talk will discuss results from an experiment on the Titan Laser at LLNL (150 J, 0.7 ps, 2X1020 W/cm2) where laser 
prepulse was intentionally varied from 8 m j (the minimum, intrinsic prepulse of the short pulse beam) up to 1000 m j by 
using a separate long pulse (3 ns) beam to artificially simulate prepulse by overlapping the main prepulse in both space and 
time. The targets were 30° opening angle Au cones with a 20 mm thick wall, 10 mm thick tip, and 30 mm inner diameter, 
with a 40 mm-diameter, 1.5 mm long Cu wire attached at the cone tip. The Cu wire served as a Ka fluorescence diagnostic 
to measure forward-propagating electrons out of the cone tip. A highly oriented pyroMc graphite (HOPG) spectrometer 
provided absolute Ka yields and a spherical Bragg reflecting crystal recorded the spatial pattern of Ka emission. 
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