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trajectories of inside and outside surface of the shell; (b) variation of the shell thickness during

the acceleration-phase.
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Analytical studies of Rayleigh-Taylor instability growth in
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Abstract

Laser direct-drive fusion uses high power lasers to ablate the target shell,
compress and heat the fuel with the spherical{focusing rocket effect, to
approach the fusion ignition conditions. The”shaped nanosecond laser pulses
compress and accelerate the DT target symmetrically, and forms a high density
plasma hot-spot at stagnation. The hydrodynamic instabilities, especially the
Rayleigh-Taylor instability, which happened at the interface of plasmas, may
destroy the compressed shells, and thus reduce the temperature and density of
the hot-spot. This paper theoretically analyses the hydrodynamic instability
growth with the conditions(ithe 2020 winter experiment of the double-cone
ignition scheme. Both/analytical model and one-dimensional simulations have
indicated the fuel shellsswete compressed with low adiabat under the current
quasi-isentropic waveform. The Rayleigh-Taylor instability remains in safe
region with almaximum perturbation amplitude reaches 0.25 of the shell
thickness/at the most peak grown moment. The growth of the hydrodynamic
instabilities could be further decreased by increasing the thickness of the shells,
using high foot pre-pulses and improving the uniformity of the target surface

and laser irradiation in the future design.

Keywords: Laser fusion, Implosion symmetry and hydrodynamic instability
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