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the world s attention on the possibility of IFE as a virtually inexhaustible, carbon free, energy option. This talk 
will summarize the capabilities of NIF, discuss NIF ignition, NIF's experimental program in HED science and 
the potential for laser-based fusion energy. 
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Inertial Confinement Fusion relies on the compression of small amounts of an equimolar mix of Deuterium 
and Tritium (DT) up to volumic masses of several hundreds of g/cm3. Such high densities are obtained by 
means of the implosion of a spherical shell made of cryogenic DT fuel. In the conventional scheme a hot spot 
is formed in the central part of the pellet at the end of the implosion. If the pressure of this hot spot is large 
enough (several hundreds of Gbars), thermonuclear heating occurs with a characteristic time shorter than the 
hydrodynamic confinement time and the target self ignites. Since the central hot spot pressure results from 
the conversion of the shell kinetic energy into thermal energy, the threshold for the ignition of a given mass of 
DT is a direct function of the implosion velocity. Typical implosion velocities for central self ignition are of the 
order of 400 km/s. Such high velocities imply both a strong acceleration of the shell and the use of large aspect 
ratio shells in order to optimize the hydrodynamic efficiency of the implosion, at least in direct drive. These two 
features strongly enhance the risk of shell beak up at time of acceleration under the Rayleigh-Taylor instability. 
Furthermore the formation of the hot spot may itself be unstable, this reducing its effective mass. 
High compressions may be achieved at much lower velocities, thus reducing the energy budget and enhancing 
the implosion safety, but the corresponding fuel assembly requires an additional heating in order to reach 
ignition. This heating maybe obtained from a 70-100 k j laser pulse, delivered in 10-15 ps (Fast Ignition). An 
alternative idea is to boost up the central pressure of a target imploded at a sub-ignition velocity by means of 
a convergent strong shock launched at the end of the compression phase. This Shock Ignition (SI) concept 
has been suggested in 1983 by Scherbakov et al. [1]. More recently, R. Betti et al [2] developed the theoretical 
approach of SI, and Lafon et al [3] established its gain curves using an extension of the Rosen Lindl model. 
The efficiency of shock ignition comes from the fact that, unlike conventional central ignition, the final 
fuel assembly is not isobaric, i.e., the low density hot spot pressure significantly exceeds the pressure of the 
surrounding cold dense fuel. This high hot spot pressure is obtained from two pressure amplification stages : 
the first amplification mechanism is spherical convergence. A converging shock increases its strength as C09 

where C is the shock convergence ratio. A second amplification stage occurs when the ignition shock collides 
with the outward directed shock that results from the shell stagnation at target centre. Under optimal matching 
conditions, shock collision produces a x 6 amplification of pressure. 
We discuss in the presentation the conditions for the obtention of optimal pressure amplification, at first 
by studying the ignition window in the space spanned by laser power and launching time, and secondly by 
modelling the relation ship between the laser intensity required for shock production and the implosion 
velocity. This latter study indicates a sensible safety trade off using a 250 km/s implosion velocity and a laser 
spike of ~5xl015 W/cm2 for the shock production. 
First kinetic calculations [4] and implosion experiments [5] indicate that laser plasma interaction in the regime 
of shock ignition may remain under control, provided that the SRS generated hot electrons energy stay below 80 
keV. Shock Ignition has been proposed as the baseline of the HiPER [6] project and shock ignition experiments 
have been proposed on the National Ignition Facility with gains expected between 60 and 100 at laser energies 
below 500 kj. 
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The shock waves in laser plasma interaction have played an important role in the study of inertial fusion energy 
(IFE) since the 1970 s [1,2] (and perhaps earlier [3,4]). The interaction of laser (or any other high power beam) 
induced shock waves with matter was one of the foundations of the target design in IFE. Even the importance 
of shock wave collision was studied [5] and its importance forgotten. In due course the shock waves were taken 
as granted and became "second fiddle" in IFE scenario. 
At the forefront of past decade the "fast ignition" (with an extra multi-petawatt laser beam [6] or special impact 
target design [7]) received the leading role. Recently [8], the idea of combining the fast ignition with a shock 
wave was suggested. This is achieved by launching a shock wave during the final stage of the implosion in order 
to ignite the compressed fuel. In this scheme, like other fast ignition schemes, a significant reduction of the 
driver energy in comparison with standard IFE scenarios is required for the same high gain fusion. 
This paper contains a critical analysis of shock fast ignition. In particular, two of the problems will be discussed: 
(1) the high energetic electrons (higher than 100 keV associated with the last shock that can disturb the ignition 
and (2) the instability of the propagation of the igniting shock wave that might be a problem [9]. The shock 
fast-ignition scheme seems to be the easiest to implement (in the fast ignition models) and therefore the 
experimental proof of this scheme is of utmost importance. Some experiments for checking the feasibility of 
this idea will be suggested. Last but not least, a new variation of fast ignition shock will be proposed. 
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