Laboratory Generated Photoionization Fronts Relevant to Cosmology
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Abstract Experimental Design Photon Doppler Velocimetry (PDV)

Photoionization Fronts (commonly referred to as lonization
Fronts or Pl fronts) are a type of radiation-driven heat front
that dictate important physics in the reionization era of the
early universe. The first galaxies of the reionization era
merged to form minihalos. Subsequently, these minihalos
emitted ionizing radiation to the surrounding gas clouds,
which generated Pl fronts. The asymmetric propagation and
attenuation of a Pl front within a gas cloud is an active area of
study In the early universe cosmology. In the laboratory
setting, the Z Astrophysical Plasma Properties (ZAPP)
platform on Sandia’s Z-Machine facility is capable of
generating an intense radiation source to drive a Pl front
through a 0.75 atm nitrogen gas cell. To better understand
upcoming ZAPP experiments on Sandia’s Z-Machine, this
work presents an initial experimental design, accompanied by
HELIOS radiation-hydrodynamic simulations, and

Will use perpendicularly-mounted PDV as a shock arrival
measurement
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Future goal of using 2 PDV to front velocity measurement

Streaked Visible Spectrometer (SVS)

Primary diagnostic to determine the temperature and density

Will utilize spectral line ratios to characterize plasma and
determine ionization state distribution
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Establish Pl front experimental platform on Sandia Z-Machine
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Key Predlctlons Use nitrogen filled gas cell to collect SVS and PDV signal

Make a Pl front velocity measurement

Detection of High Redshift Galaxies

Radiation flux from Sandia Z-Machine will drive a Pl front
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