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Transverse flow at Mm enhances plasma response to the
ponderomotive force and bends the laser light

H.A. Rose, Phys. Plasm8s1709 (1996); J.D. Ludwigt al Phys. Plasmd&sl, 032103 (2024).
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Drag sl owing the fl ow 41y otmo
subsonlc veMoci ti1 es, | eads

Numerical 2D fluid mode(in y-x plane)of the isothermal plasma
includes nonlinear hydrodynamics and gmsderomotivdorce.
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Drag slowing the flow from the supersonic (M=v/¢>1) to
subsonic (M<1) velocities, leads to shock formation

Evolution of density and velocity perturbation in a shock
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Reduced hydrodynamic model with a drag coefficient
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Plasma flow across RPP laser T— te B TT
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Shock generationi scaling argument

Speckled laser beam propagation, in plasma slab or cylindrical geometries, with perpendicular supersonic
plasma inflow and laséplasma coupling through tip@nderomotivdorcealways leads to a macroscopic
shock formation provided the plasma can propagate into a thick enough laser beam. The characteristic
distance of plasma penetration across the randomized laser beam required for the flow to slow down to

subsonic velocity and form a shock, , is given by oo
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2. Experimental platforms on OMEGA and NIF
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Experimental observation of a bow shock
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TS measurements are consistent with shock generation

Crossing beams NO crossing beams

TS spectra
upstream r
at A

Flow velocity
becomes comparable
with w at ~ 6.5 ns

Shock signature in
terms of density
enhancement appear
after 7 ns
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Ray Tracing Model of Thomson Scattering

The precision of Thomson scattering measurements is improved through the use of ray tracing combined
theeikonalapproximation. This rappased TS model accounts for plagm@mmogeneitieand incorporates
finite convective gain associated with scattering instabilities driven by the TS probe.
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