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Title Precision Photometric and Astrometric Calibration for Exoplanet Imaging
With the development of high contrast imaging techniques, direct imaging at a small
angular separation from stellar host is now viable. In order to constrain the properties
of companions, photometric and astrometric calibration has to be done very precisely.
Often coronagraphs are used to occult the on-axis starlight so as to image faint
companions. Performing relative photometry and astrometry of the companion with
respect to the host star is difficult in post coronagraphic images as central starlight
cannot be directly used as a photometric and astrometric reference. Our approach is to
add fiducial incoherent copies of the host star in the image plane and alternate the
pattern of these copies between exposures. Subtracting two frames with different
calibration patterns helps in removing static and slowly varying incoherent speckle
halo components without losing calibration references for each frame. We
implemented this on-sky by modulating the deformable mirror of the Subaru
Coronagraphic Extreme adaptive optics instrument at high speed to generate artificial
incoherent speckles. The photometric and astrometric stability of these artificial
speckles for 10s second frame-exposures were measured to 5% and 20mas (angular
separation) precision respectively over a cadence of 30 seconds. The measurements
do not show correlated residuals, indicating that residual noise averages as the
inverse square root of number of exposures in longer time series.
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