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Traub & Jucks (2002
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Difest ohservation of exo-planets
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=ApproacieraNunuamentaliguestion: I
HOWAWEre the planets born? = ayons reney
plowy cliel igjay BVolve 22 How ak Out life???
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- High'contrastiand small angular separation
, , ¢ AT -
between a planetand the parent star.

n No longer dream e (Marois et al, 2008)
- Next step Is systematic characterization. g |

We are performing R&D for SPICA
coronagraph instrument (SCI)

Kalas et al. (2008)
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=|ton, Kllkagawa et al.:

j__[)] et gbs;,e /atio r] of exo-planets

_ Narita, Yamashita et al:
Monitor bsefﬂatlon of planetary transit

- Honda et al:
Snow line




SRICARas aplatiform of coronagrpah

NSO GUIIENIESECNE: __‘,&0,)3 arge aperture, quick
[EaliZation)
= Ereesnomalturhulence:
= IniraredfaeVantagesin Contrast
= Continuous wavz*lﬁng”ri'% age in infrared
n Vsi TRERDARWIN, . . (Ultimate performance)
- SPlC WI|| ne launched ealier
n Vs. JWST (6.5mi space telescope, 2013 launch: the most

powerful rival)

- ~x10 higher contrast by monolithic mirrors and active optics
- Capability of coro.+spectroscopy (JWST does’nt have)

- Ny

SCI has significant advantage over JWST



_ \WhHat can SCI reveal?
LFONIGEINYAVEIHES

SQUantitelVEseslationandicomparison of performance
SraliSelecuonroiFconcrele target: (- talk by Itoh, Fukagawa)

N INEXESIeRRcombINInG them, imaginary legacy survey
e detall estiMeaton 0f:e pServation time, Improvement of observation strategy,
eedback to instrimentation, stronger justification for SCI.

Mearky Stars (1Gyr, 10pe) » Mrarky Stars{1Gyr, 10pe)
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Plonets Orbiting HR 8799
(Sept. 2008)

Thanks to T. Matsuo”

big contribution

Wearby Stars{SGye, 10pc]

Good targets!
(Marois et al. 2008)--
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aph, Imaging/Spectroscopy
il mask
-

~10-7 after subtraction)
1k Si:As array (InSb detector is optional)

L L
Spectral resolut B 0 and 200
Filter ;#"'"Band pass filters
Disperser for spectroscopy transmissive devices (e.g. grism) in filter wheele

* D=0

n Baseline specification Is presented.
n Further improvement is ongoing toward the best, final solution.



optical layout

N Compact SEINHERSIareobtained:

(FABKuNeRNeUSING@100HZ stiffess, —12kg for optics, mechanics, electronics)
] ]

i Furr CINIMPIOVEMENEISTengoing toward the best, final solution.
b ]



CojenagiEeph method

Al Sy 5hﬂpﬁd PUIIIMESKICOIBhagraph
SAVantayEISVETYNOLUSEAgaINSE POINting error.
= AGVantageZACHIGALCAWVOTKI(EXCEPL
—CORURUEUS SPECtUm
3 F']&‘!llﬂng»ﬂ* H]gh precis;ign iar

e.g., Enya et al. (2007), Haze et al.(2008 ' n e

n Improvement of mask design Is ongoing.
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F size effect) ~ Example of mask deS|gn

(Enya et al. 2009)
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Clyyoyeniciactive

N Cryegenic detormanle minror(DM)
- MEMSIDNMERCompactarge format (many channels)
- DEMO: Withral pretetyPENUEVIce s coeeded.
l::‘]EJ';MUE: WireSjernesss '
n' Cryegenic tipstilemiri or -
- Baseline design uses piezo actuators.
- Collaboration with Ioﬁﬁ\ﬂiyﬁta, Sako, Nakamura)

- Should be considered'in total atitude control system
- Current the most challenging issue for SCI.
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Enya et al. (2008)




‘ A/‘ati@H o% planetary transit
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W llgor: -preduct
(aatalkipy INatas Yamashita) e Gy

- NONRE graph moederas a fine
cameral & spectometer is useful.

N SPITZER‘ﬁoneered

- Characterization*or Infrared S Tinett (2008)
spectral features of exo-planets
- Stability Is essential.

n JWST is the most powerful rivalji
- Internal calibrator Is considered

Wavelangth (pmj)

Swein et al, (2008)



Summary

pAVERRIENpERionming R&D for SCI
N SOMEbIg progress.

= Sidjapnijile sitfe)¥ | ‘i
= Techinical’lchellenge.
= Constraimisiof resource
- Concreterdesign c gﬂe_@ﬁ’ument

- Still'more progress is heeded.

- - 3

n Teaming |

- Why we have to hurry?

- participation for Scientific study, instrumentation
- Please feel free to contact to enya@ir.isas.jaxa
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