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Understanding the formation of the edge density pedestal is essential for optimizing the
performance of ITER and future fusion power plants. In present experiments, the pedestal
structure is shaped by the combined effects of neutral fueling and transport mechanisms, with
neutral ionization being a dominant factor [1]. Recent advancements at DIII-D, particularly
the installation of the Lyman-alpha diagnostic [2, 3] (LLAMA/ALPACA) and the near
X-point charge exchange neutral spectroscopy [4] (CENS) systems have significantly
improved our ability to measure hydrogenic neutral ionization rates at various locations in the
main chamber. These diagnostics, paired with modeling tools like DEGAS2, XGC, and
SOLPS-ITER, have provided critical insights into edge particle fueling and transport.

With the direct measurements of poloidal asymmetries in pedestal fueling we extract
information to evaluate the flux-surface averaged particle source and enable stricter validation
of pedestal transport codes. The new measurements, coupled with numerical analysis, find
that these fueling asymmetries strongly correlate with divertor recycling asymmetries and are
dependent on drift effects [5, 6], flows in the private-flux region [7], parallel flows in the main
SOL [8, 9], rotation [9], magnetic topology and divertor regime. The high temporal resolution
of the particle source measurements also allowed to study the particle transport in density
modulation experiments through the separation of convective and diffusive contributions and
recent studies have shown evidence of an inward particle convection in the pedestal [10, 11].
This contribution will also discuss future need for expansions of neutral diagnostic and
modeling capabilities to advance pedestal predictions.
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