





EXOPLANET DETECTION WITH CORONAGRAPHS 2006 THE SPICA CORONAGRAPH PROJECT
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Figure 3: Diagonal cuts across PSFs of both Maskl (left) and Mask2 (right).

limit computed within each observed dark region DR1-DR4 is 7.5%107, 5.8x107, 4.1x107, and 9.1x107,
respectively. PSF subtraction or fitting has the potential to provide better performance, though such methods
require assumptions about the repeatability of the pattern observed in the dark regions or the shape of the PSF.
Therefore, the simple 3o limit corresponds to a conservative estimate of the detection limit. Nevertheless, all the
values are below our 10 limit.

For the coronagraphic image with Mask2, the average
contrast of DR1, DR2, DR3 and DR4 on a linear scale
is 1.1x107, 1.0x107, 9.0x10” and 1.3x107,
respectively. The average contrast of the whole dark
region is 1.1x107. The 3o limit is 3.8x107, 3.0x107,
2.7x107 and 3.8x10” for DR1, DR2, DR3 and DR4
respectively. In the bottom part of Figure 4(d), an
irregular speckle pattern can be observed, getting
brighter close to the optical axis (bottom right). This
pattern was invariant in repeated measurements with a
fixed setup. Change in the air flow and suspension
conditions made no significant difference in the
observed image. On the contrary, when we shifted and
rotated the mask, this speckle pattern changed,
suggesting the same limiting factors as for Maskl1.

Figure 4: Maskl and Mask2 PSFs (left) and close-up
of the respective dark regions (right). The scale bar CONCLUSION

corresponds to 10 A/D. We reported the results from a laboratory experiment

using a binary checkerboard-type pupil shaped mask coronagraph. Although this kind of mask presents several
limitations (large IWA and low throughput), its manufacture and implementation are very robust. Two masks,
optimized for either obstructed pupil or not, were fabricated and tested. Both masks achieved a higher
performance than the 10 requirement: 2.3x10” and 1.1x10”. Therefore, we conclude that a binary
checkerboard mask is a very attractive solution for the future MIR coronagraph of the SPICA space telescope,
for which this study was carried out. Other coronagraphic solutions, more complex to implement are also
considered, but the checkerboard mask can be regarded as the safest option.

A more exhaustive description of this experiment is available at astro-ph/0609646 (soon to appear in A&A).
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