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reaction paths, the lifetimes of the newly accessible excited states
must be understood; he uses statistical Hauser-Feshbach decay
models to calculate relevant lifetimes.

At large laser facilities such as the NIF and OMEGA [4], stellar-
like conditions are achieved by symmetrically illuminating a target
using a large number of high-energy laser beams. This leads to
compression of the target materials, which subsequently generates
a high-density, high-temperature plasma environment. Using
deuterium and tritium as fuel in the target, this process can also
produce high neutron yields (up to 110" at the NIF) over a short
(~100 ps) time window through fusion reactions. The platform has
been successfully used for studying rates of low-Z reactions, using the
reactants as fuel in the target, as reported in [5-7] and in Mohamed
et al. Future directions for this path of research are explored by Casey
et al,, who lay the foundations for using this platform to study plasma
screening including discussion of practical constraints, and Wiescher
et al., who examine feasibility of studying three charged-particle-
induced reactions involving mid-Z reactants using this platform.
Despotopulos et al. review available techniques for adding small
amounts of seed nuclei of interest for stellar nucleosynthesis into
or in close proximity to the target for exposure to stellar-like
conditions or nucleosynthesis-relevant neutron fluxes.

High neutron fluxes in short time periods can also be achieved
using high-power, short-pulse lasers based on chirped pulse
amplification [8]. This path to stellar-relevant experiments is the
subject of two of the papers in this Research Topic, Jiao et al. and
Burggraf and Zylstra.

The HED platform comes with its own challenges. Rapid
gradients in space and time must be considered. In some cases,
thermalization rates may be lower than plasma confinement
times, which means standard hydrodynamic and Maxwellian
assumptions must be examined. Crilly et al. address these
challenges by theoretically investigating impact of
hydrodynamic and kinetic effects on S-factors inferred from
ICF-type experiments.

The new platform cannot be exploited without state-of-the-art
diagnostics [1, 9, 10]. Despotopulos et al. review the radiochemistry
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diagnostic suite available at the NIF. Mohamed et al. review gamma
detection capabilities available at OMEGA and the NIF, and identify
a gamma spectrometer as an additional tool that would enable many
more experiments. Additional nuclear diagnostics are also available
at the various facilities, and should be exploited as research
continues (see, e.g., Refs. [11, 12]).

Broad interdisciplinary nuclear, plasma and astrophysical
expertise will be required to tap the potential of this new line
of research. The intent with this Research Topic is to advertise the
platform’s capabilities to attract the necessary expertise to this
emerging field, and to gather momentum behind the efforts to
utilize these new capabilities to answer questions previously
impossible to address in terrestrial experiments.
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