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Introduction

◆Direct detection of Earth-like exoplanets requires contrast of 𝟏𝟎−𝟏𝟎 level
➢ Scattered stellar light (speckles) can be suppressed by wavefront sensing and control system

➢ However, fluctuating speckles caused by deformation of instruments will remain

◆Coherent Differential Imaging on Speckle Area Nulling (CDI-SAN)[1]

➢ Post-processing technique to suppress the fluctuating speckles

➢ Only control software for wavefront control device and camera is required

➢ This method could be effective for Roman/CGI to achieve contrast of 𝟏𝟎−𝟏𝟎 level

[1] J. Nishikawa, Astrophys. J., 930, 163 (2022).
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Before CDI-SAN After CDI-SAN

Mean contrast = 3.4 × 10−8 Mean contrast = 1.6 × 10−8
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◆The contrast was improved in speckle fluctuating situation
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Laboratory Demonstration for Suppression of Fluctuating Speckles

Contrast improvement was 𝟎. 𝟒𝟕

Facility at NAOJ[1]

[1] K. Yoneta et al., Proc. SPIE, 12680, 126800D (2023).
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