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Introduction

& Direct detection of Earth-like exoplanets requires contrast of 1010 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)!

» 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/CGl to achieve contrast of 10710 level
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Laboratory Demonstration for Suppression of Fluctuating Speckles
€ The contrast was improved in speckle fluctuating situation

Before CDI-SAN After CDI-SAN
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Contrast improvement was 0.47

NA@J [1] K. Yoneta et al., Proc. SPIE, 12680, 126800D (2023).
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. Laboratory Demonstration

# Laboratery setup Using for the CIH-
* Comerut o wahed ot NADT fior demomestion e CDI-SAN method SAN rethad
+ Light s laver diede (1 = 635 )
¢ Wavelnml comtral (WRC) device 490 actusier defiommible
smireew (DM}
4 Congaph R plise mek aneagach
# Frocedure of demonsiration
¥ Cenesie o dak hols wing the SAN method
*  Petfisem the CDI-SAN method using des aller generatio
= In s dessonstration, we werd & afler 20 W couns of the
SAN methed ue emudate sperh e fuciuaticn shstion
# Experimenisl rezulis
+ hlem contret © we B
- o "

| ecsmris | amcanns

Lé w10t

i sqrochle Mastisating susation
047245 107 L& 107

4_Future Works Acknowledgement
# Io our laberatory This ik i puastisdly suppaartead by 15PS ICAREMH (Cirasst Mussibes 20605850) ssd coeuduscied al
» limodcing & DV with Bigher phase ronlation Advimced Technslogy Cestes, NADH

achicve higher contest of 107w 107"

*  Developing beoadlund CDI-SAN method _
# For Roman/CGI e

= ::Jri?u o e CTH-SAH mctiod wing TVAC das 1] Misksikawa, ApY, 938, 163 (2023, [2] O etal, Ope Reve, 22, 736 (2015

hallerging Theory wath Rorrms: Proves P P rastias o Commiegy, ey § - 12, 204

This work was partially supported by JSPS KAKENHI (Grant Number 20H05893) and

conducted at Advanced Technology Center, National Astronomical Observatory of Japan.




