AR FRIMR B EER MU —03v 72024
26 November 2024

AR O ZABMIZEA[FFERIOFTSITODEHRE

FMERBEALBEEKRE > 7RMANAAOS—124—)

Acknowledgments:

AR, ANER, KAFAR(BXXXE), BARFFMTR(EREEIXR), FRXBR(RREIX
oB), NEENK, A=K, MERK, RHFHERK (LBEXFOB) M, ZLDEIFTDIHAIC
FUTHNTLFET.



Introduction — Discovery of Exoplanets
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Data from “NASA Exoplanet Archive” https://exoplanetarchive.ipac.caltech.edu/index.html
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https://exoplanetarchive.ipac.caltech.edu/docs/counts_detail.html

Introduction — Toward Exploration of “Earth2.0”

https://github.com/nasavbailey/DI-flux-ratio-plot/
Copyright 2021 California Institute of Technology
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Vortex Coronagraph
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[Refs] Foo et al. (2005), Opt. Lett.,, 30, 3308
Mawet et al. (2005), ApJ, 633, 1191

Lyot stop Final image
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Discretized Vortex Phase Masks
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Vortex phase masks

Foo et al. (2005), Opt. Lett.,, 30, 3308
Mawet et al. (2005), ApJ, 633, 1191

~__— Discretization

4-quadrant phase mask 8-octant phase mask 12-sector phase mask
(4QPM) (80OPM) (12SPM)

Rouan et al. (2000), PASP, 112, 1479 Murakami et al. (2008), PASP, 120, 1112 Carlotti et al. (2009), A&A, 504, 663 5



Two approaches for phase masks
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Two approaches for phase masks
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(Geometric phase, a.k.a. Pancharatnam phase)
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Two approaches for phase masks
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(Geometric phase, a.k.a. Pancharatnam phase)
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Right-handed Left-handed Murakami et al., Opt. Express, 21, 7400 (2013).
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Photonic-crystal Phase Mask
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Murakami et al. (2010), ApJ, 714, 772
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Lab. Demonstration using two lasers (at NAO))
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Broadband Coronagraphic Masks
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Expected performance of the multi-layer PC-80PM (example)
Murakami et al. (2020), Proc. SPIE, 11443, 114432M.
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Problem of Residual Stellar Speckles
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Lab. Testbeds at Hokkaido Univ.
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Lab. Testbed “EXIST”
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Lab. Testbed “EXIST”
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Lab. Testbeds at JPL
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Summary

-
« FHEDOMIKE AN BREREICHITT

Roman Space Telescope (2026%F~) : ¥ {iT3E5EH% Coronagraph Instrument
Habitable Worlds Observatory (2040F X% B $9) : [ELVERIEBTI0PDEE S FRENKHE

« JAP=WORIZEDAOFTTIIRTINA R (< RY) DEFE
2iIREL—Y TARYYLIRERERE
BT XRRyRHCIT @ JPLTOD S ER
FEEETAMYR, TRIFHE AT LDEE - @ ATC/NAO), dLiEEKZE

- SEROEE
IR RY, 6 REETRIDEIF
B2 EmEHIEERE > LOVERETI0YDEE R ESEEFXBIEY
B ET AR RMT DR eg, GREREEY VT &I




	スライド 0: フォトニクス技術による将来コロナグラフの開発
	スライド 1: Introduction – Discovery of Exoplanets
	スライド 2: Introduction – Toward Exploration of “Earth2.0”
	スライド 3: “Classical” Lyot Coronagraph
	スライド 4: Vortex Coronagraph
	スライド 5
	スライド 6
	スライド 7
	スライド 8
	スライド 9: Photonic-crystal Phase Mask
	スライド 10: Lab. Demonstration using two lasers (at NAOJ) 
	スライド 11
	スライド 12
	スライド 13
	スライド 14
	スライド 15
	スライド 16: Lab. Testbeds at JPL
	スライド 17: Summary 

