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The plasmas of hohlraum or target corona for direct and indirect inertial confinement fusion

(ICF), correspondingly, still require the first principle studies of numerous plasma instabilities

which may affect absorption, transport, scattering, small-scale inhomogeneities, etc. Plasma

instabilities also would be a destructive part of the ignition failure at the largest ICF facility

(NIF) that points to a need for meaningful understanding and deliberate investigation of the

corresponding underlying physics. High energy fluxes can drive instabilities of the ion acoustic

type such as radiative heat transport instability (RHTI) [1] and return current instability (RCI)

[2]. Here we discuss the effects triggered by these instabilities in hydrodynamical plasma flows

and the improved description of RCI instability for arbitrary-Z plasma.

The RCI for high temperature and high-Z plasma may significantly increase laser light ab-

sorption through turbulent ion acoustic density perturbations as compared to classical inverse

Bremsstrahlung [2]. However, in low-Z plasma RCI also may appear for sufficiently large Te/Ti

ratio. In this context, we have extended the results of Ref. [2] for high-Z plasma to arbitrary-Z

one with the corresponding description of the instability threshold change due to nonlocal trans-

port effect. The model of weak turbulence due to RCI has been embedded in hydrodynamical

code and used for finding the conditions for anomalous absorption and absorption coefficient in

a plasma corona. By using Fokker-Planck simulation, we also discuss how ion-acoustic anoma-

lous absorption in the near critical density domain changes a heat transport into an overdense

plasma as compared to the inverse Bremsstrahlung case. An example of RHTI evolution in a

plasma with radiative transport has been considered with a hydrodynamical approach. We dis-

cuss an importance of both kinds of ion acoustic instabilities for near–vacuum hohlraums.
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