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The laser-driven relativistic electron beam is
characteristic of short pulse, high energy and large charge
quantity. It has significant applications in suprathermal
electron transportations, fast ignitions, particle beam
radiography, and the generation of ultra-short X/y
radiation sources as well as neutron sources. Generally,
there are three ways to generate electron beams with lasers,
including laser-foil interaction through pondermotive
force acceleration, laser-low-density-plasma interaction
through wake-field acceleration as well as laser-NCD
plasma interaction through direct laser acceleration (DLA)
mechanism. Comparatively, The DLA electrons have
advantage of both high energy and high brilliance, hence
attracted a lot of attentions these years. However, the
experimental realization of stable and controllable NCD
plasma remains highly challenging. For example, NCD
plasmas generated via solid target ablation evolve rapidly
with unstable parameter gradients, while those produced
by hypersonic gas jets suffer from long rising edges and
limited maximum density.

We experimentally generate uniform and stable NCD
plasma sample (T~17 eV, n,~4-10?° c¢cm>) through
heating a foam target with nanosecond-laser-induced
hohlraum radiation in the soft x-ray regime. When a high-
power ps laser was focused in the plasma, the DLA
mechanism was effectively triggered and a brilliant

relativistic electron beam was generated. Previous
studies!"! have shown that nanosecond-laser-heated foam
evolves into plasmas with specific density gradient
profiles depending on the delay. Measurement with
different delays between the ps laser and ns laser were
investigated to study the characteristics of the resulting
electron beams.

In cases of 6 to 15 ns delay, the electron beam spectra
can be relatively well-repeated, which demonstrated the
robust property of this method. The electron beam has a
Maxwellian distribution with temperature of about 12
MeV and cutoff energy near 90 MeV. The charge quantity
is about 90 nC for electrons with energy larger than 1 MeV.
The half-divergence angle is about 11°. By adding a high-
Z converter, brilliant y-ray sources with brightness up to
10'% /sr (reference energy: 16 MeV) were further produced.
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