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High precision (micro-arcsecond) astrometry of nearby bright stars is theoretically (in the photon noise limit) possible with a space coronagraph with the addition of a wide field diffraction
limited camera imaging an annulus of background stars around the central coronagraphic field. With micro arcsecond accuracy on a 1.4-m telescope, the mass of all planets that can be imaged
by the coronagraph would be estimated. Simultaneous imaging and astrometric measurements would reduce the number of astrometric measurements necessary for mass determination, and
reduce confusion between multiple planets and possible exozodiacal clouds in the coronagraphic image. While scientifically attractive, this measurement is technically very challenging, and must
overcome astrometric error terms, which, in conventional telescopes, are several orders of magnitude above the photon noise limit. This paper investigates how some of these limitations could
be overcome with new technical approaches, and identifies outstanding issues. The astrometric measurement is performed by simultaneously imaging background stars and diffraction spikes
from the much brighter coronagraphic target on the same focal plane array. The diffraction spikes are generated by a series of small dark spots directly on the primary mirror to reduce
sensitivity to optical and mechanical distortions.
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The scheme proposed here directly addresses this problem by adding
to the focal plane a reference pattern (diffraction spikes) which is
introduced directly on the aperture stop (primary mirror PM) of the
telescope. The dots on the PM act as a diffraction grating creating
secondary beams which emerge from the primary mirror with slightly
different angles and travel through the optical system up to the focal
plane. Light from an off-axis star and light from a nearby
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camera.A grid of small black dots on the primary mirror produces diffraction spikes which
are superimposed on the wide field image of numerous background stars.
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field of fainter stars using the diffraction spikes. The diffraction spikes
are referenced to the central star, and also encode astrometric
distortions in the optical system.

Distortions due to
unknown static error in
optical surfaces

for 1” per year proper motion star
and 1.5nm surface quality M2 and M3
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