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SPICA Coronagraph Instrument (SCI) is a MIR high dynamic range
imager/spectrometer designed for the study of exoplanets. The primary target of Specifications
SCI is Jovian exoplanets, whilst use for observation of other targets are aslo Observation mode Coronagraphic imaging
possible. Cronagraphy is realized by binary shaped pupil masks. The baseline Coronagraphic spectroscopy
design without a deformable mirror (DM) provides contrast of 10 . The contrast Non-coronagraphicimaging
of advanced design with DM is better, toward 10°. Non-coronagraphic spectroscopy
Coronagraph method Binary pupil mask
Guaranteed contrast @PSF* Baseline design
104 @maskl, 10* @mask2
Coronatgraphlc spectroscopy Advanced design
_ 10® @maskl, 10 %> @mask2
. e e Spectral Resolution in ~20, ~200 @spectrsocopy mode
Filter bands in imaging mode Band-pass filters at both Short, long
+ Grism in the channels
Telesoope, filter wheel Inner working angle 3.3-12 A/D(maskl)
Oz‘gtz'“'q Ais - Outer working angle 1.7-4.5 A/D (mask2)
Telogeoe Focq 1o | Wer™ e Chanebr  Haok changer it e s = aging ek Sensitivity and detection limit See figures shown left
- Coronagraphicimage Focal plane mask P FOV 1, X 1,
Siks _ f":;‘iii?,fj"w.m scl Detector and channel Short channel: 2k x 2k InSb (A<5micron) *
—etector {nit Long channel: 2k x 2k Si:As (A>5micron) *
Filter Wheel + G_ris"‘ in the Wavelength coverage Coronagraph Imaging/spectroscopy
i Illgigctnr Unit ﬁlter Wheel 3'5_27Hm**
Non- coronagraph Imaging/spectroscopy
L 1-27pm**
Optcraft CO Narrow width mask (= shit,
* simultaneous use of Short/long channels is possible at any mode
** Dropping 20 — 27 um is being considered.
o . : Spacecraft Resources
Sensitivity and detection limit of Jovian exoplanets
18401 . ; 1e+01 — ; , , Resources Specification System Allocation
H20 CHa NH3 d=10pc Hz0 CHa4 NHs d=10pc . . . o .
16400 | 1ev00 | | Detectable mass of planets Cold Mass 20 kg with TBD margin 20 kg with 20% margin
Cold Volume [mm] 200 x 650 x 330 100 x 650 x 398
1e-01 1e-01 | 1Gyr - X -
= 10%: M, ..~ 1-2M, Heat Lift at 4.5K Baseline design
£ 1e02 | 1 1e-02 f 10%: M, ~5M, [mW] . 2.6/0.1 w!th 30% margin 6 / 0.4 with 30% margin
z —_— 4 ; R 104: M. .~ 10 M (observing/standby) | Advanced design
& 1e-03 MEging .03 Pl ik HEETg limit ] _ '
E,C’ OIS i VM‘. .............. 10°F(G2) 2.6/ 0.4 with 30% margin
E 1e-04 10° F(MO) 1 1e04 ‘ spic t 10° F(MO) ™" SGV:_) Electric Power [W] Baseline design
SPICA itivit sensitivity .M.~ .
1605 | e sog 1 1605 (hr. 5510 ] 10_5 -. Miimit ~5MJ (observing/standby) TBD (smaller than values 60/ 16 with TBD
_ 1My, 1 Gyr IM.5G 10 . M ~ 10M, for Advanced design) marein
r -4 . ~ H A
1e-06 | Spectral models by Burrows, EMj, 1 g;; 1 1e06 ‘ Spectral models by Burrows, 5 Mj: 5 Ggr 19 ' |Vllimit no detection Advanced de5|gn g
1eo7 [ Sudarsky & Lunine (2003) 10 My, 1 Gyr 1e07 Lk Sudarsky & Lunine (2003) 10 M,, 5 Gyr * Figures: by M. Fukagawa 60/ 16 with TBD margin
5 10 15 20 25 5 10 15 20 25 *Estimation:
Wavelength (micron) Wavelength (micron) T. Matsuo, T. Kotani, et al — ;
Pointing accuracy 0.06 arcsec (0-p) for 20 min.
requirement
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