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Abstract:

¢

The Dynamical Investigation of Richtmyer — Meshkov Instability in Inertial Confinement

Fusion

Arash Malekpour

One of the fusion ideas, is the Inertial Confinement Fusion in which there must be perfect spherical
symmetry so that fusion reactions can occur. But the created implosions in the ICF fuel capsule are
influenced by the types of hydrodynamic instabilities such as Rayleigh — Taylor (RT) and
Richtmyer — Meshkov (RM) can eject fuel compression in the ICF fuel capsule from spherical
symmetry and cause to create growing perturbations in the ICF fuel capsule. This instabilities which
can have negative role on the efficiency of the perfect burning process of capsule, are formed due to
creation of non — uniformity in the intensity of incident laser beam and also non — uniformity of target
thickness. In this thesis, physical investigation of Richtmyer — Meshkov Instability is done by the use
of the Euler equations. For this purpose, we first obtain the differential equations concerning the
amplitude of perturbations and by the use of it, we investigate the variations of this amplitude with
time in different states. Then we investigate effective physical parameters on this instability such as
the strength of shock wave, the growth reduction factor of instability and also the thickness of
interface, the velocity of turbulent layers in the interface and the energy deposition in the interface of
fluids. Then we investigate asymptotic behavior in the Richtmyer — Meshkov Instability, presence of
decay phenomenon and also variations of bubbles and spikes velocity formed in this instability and we
explain experimental works and simulations done in this case. Also we investigate the effect of shock
wave in the formation of this instability in a special state for a spherical shock wave collided in the
radial direction to the interface of two fluids by the use of the scaling laws and the Euler equations and
explain important parameters in this case such as growth of the dimensionless perturbation amplitude
(the scaled perturbation amplitude) and the dimensionless growth rate (the scaled growth rate) with
respect to the dimensionless time (scaled time). ‘ ’

Keywords : inertial confinement fusion, Richtmyer - Meshkov instability, shock wave, perturbation
amplitude, '
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