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ABSTRACT

Near-Angle Scatter (NAS) of the host star’s light may limit the ability of a potential Habitable Worlds Observatory (HWO) to detect and characterize an Earth-like
planet around a Sun-like star via coronagraphy. NAS from each optical surface produces an E-field across the dark hole that is coherent. These E-fields sum and
could be as large or larger than the coronagraph mask leakage E-field. NAS E-fields contribute to the dark hole noise floor via both shot noise and heterodyne
amplification of the wavefront instability. The amount of NAS is determined entirely by the statistical properties of the optical surface microroughness and the
operating wavelength. Surface properties include not only the rms roughness, but also correlation length and the functional form of the distribution itself. We
derive an expression that specifies the surface statistics required to achieve a given coronagraph error budget NAS throughput allocation.

INTRODUCTION NAS IN THE DARK HOLE

Direct Imaging of  exoplanets requires Every optical surface before the coronagraph focal plane mask can scatter host star light directly into the
coronagraphs capable of rejecting host starlight dark hole. Because of the coronagraph’s optical design, each scattering site on the primary mirror produces
and enabling imaging of its companions. Habitable a collimated wavefront in the dark hole. Secondary mirror scatter produces wavefront with 30-m radius.
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o e n o) (o) HETERODYNE AMPLIFICATION

After wavefront control ‘digs’ the dark hole, a ‘leakage’ field E(u,v) remains. Any AE(u,v,t) disturbance or drift
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Near-angle scatter can increase the static E-field. And consequently, to keep the heterodyne term constant,
Coronagraphs achieve this flux ratio by blocking

the star’s light with a focal plane mask (FPM). A

the wavefront instability must become smaller.

o _ Also, If NAS increases the static E-field, then it also increases its shot noise.
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