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IF/P-06 Implosion Scaling and Hydrodynamically Equivalent Target Design - Strategy for Proof
of Principle of High Gain Inertial Confinement Fusion -
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Abstract: Scaling laws for hydrodynamically similar implosions are derived by applying the Lie group
analysis to the given set of partial differential equations for the hydrodynamic system. Physically this
implies that any fluid system belonging to a common similarity group evolves quite in the same manner
including hydrodynamic instabilities. The scalings strongly depend on the description of the energy trans-
port mechanism, i.e., whether the fluid system is heat conductive or adiabatic. It has been also found that
the property of the hydrodynamically equivalent implosion is most likely kept under a specific condition
even when the system is cooperated with such other sources as classical laser absorption, hot electrons,
local alpha deposition, and bremsstrahlung loss. The results will give the basis of the target fabrication
and diagnostics for the project - fast ignition realization experiments (FIREX EL = 60 kJ, AL = 0.35 pm,
NB = 92 beams).
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Abstract: The fast ignition scheme is one of the epoch making method for the inertial fusion energy. The
numerical simulation plays an important role in estimating the performance of the scheme and designing the
targets and laser pulse shapes for this new ignition scheme. One of the key issues in numerical analysis for
the fast ignition is controlling of the hydrodynamic of imploding target to form a high density core plasma
in non-spherical implosion. In order to study the problem, we have upgraded the integrated implosion
code. Using the code, implosion of a non-spherical shell target with a conical target is simulated. As
the result, we can conclude that the implosion with the cone which in not clean spherical geometry can
make the high density core region also. In this paper, we will describe the detail feature of the integrated
implosion code and the performance of the non-spherical implosion that is estimated by the present code.

XA02032 57

IF/P-08 . Analysis of Core Plasma Heating and Ignition by Relativistic Electrons

Y. Nakao, Department of Applied Quantum Physics and Nuclear Engineering, Kyushu University,
Fukuoka, Japan
Contact: nakaognu1.kyushu-u. ac.jp

Abstract: Clarification of the pre-compressed plasma heating by fast electrons produced by relativistic
laser-plasma interaction is one of the most important issues of the fast ignition scheme in ICF. On the
basis of overall calculations including the heating process, both by relativistic hot electrons and alpha-
particles, and the hydrodynamic evolution of bulk plasma, we examine the feature of core plasma heating
and the possibility of ignition. The deposition of the electron energy via long-range collective mode, i.e.
Langmnuir wave excitation, is shown to be comparable to that through binary, electron-electron collisions;
the calculation neglecting the wave excitation considerably underestimates the core plasma heating. The
ignition condition is also shown in terms of the intensity (h) and temperature T(h) of hot electrons. It
is found that (h) required for ignition increases in proportion to T(h). For efficiently achieving the fast
ignition, electron beams with relatively "low" energy (e.g.T(h) below 1 MeV) are desirable.


