We assume an ADC operates in the AO system so beams are co-incident as a function of (.

We also assume that the instrument is either fixed with respect to the telescope, or can be rotated to an arbitrary angle, or can track the field rotation as a target transits.

We assume the AO system delivers a stable image of the pupil (no pupil wander > 1% diameter), with no change of the pupil image scale or change of pupil image distortion temporally or with JHK filter.  Maximum pupil image distortion is epsilon (still need to specify).

Pupil image should be as flat as possible, though curvature will likely not matter for Shaped Pupil (SP) but may for Apodized Pupil Lyot Coronagraph (APLC) (APLC yet to be toleranced for pupil image curvature).  We need to get a constraint on these tolerances.  In any case, pupil plane curvature will increase the cost of coronagraphic masks and should be avoided if possible.

Coronagraph Rough Specs:

The coronagraphic optics are presently envisioned as a separate, “cool” unit, with an input from the AO system, and an output to the science camera dewar.  A second output behind the focal plane mask is possible.  This unit would be cooled to –10C.  Based on rough beam requirements, this component would have a length of about 1.2 m.

There are three custom mask wheels, each holding 12 positions for 2 cm or 1 inch optics.  Each optic is on its own rotation stage for rotation to an arbitrary position angle.  These are called Pupil Wheel 1, and 2 and Focal Wheel.

A converging f/64 beam output from AO system enters a “cool” (~-10C) Dewar with a 1.5 cm pupil image accessible to PUPIL WHEEL 1 just inside the dewar.  

From pupil plane, an image plane is formed at Focal Wheel.

The image plane mask will be reflective for the science light.  For some coronagraphic masks, the rejected starlight can be transmitted and used in a separate optical path, if, for example the calibration or some other device could use the light (i.e. an exit window from the dewar, for example, just behind the Focal Wheel).  Image plane plate scale is ~2.5 mm/arcsec (41 mas = 16 (m = (/D at H band)

After Focal Wheel, light is recollimated using an OAP to a 1.5 cm pupil image at Pupil Wheel 2 (size chosen so that identical masks can be used in both pupil wheels, but could be downsized to reduce instrument dimensions).  This should be the cold stop for the science camera as well as a second coronagraphic pupil stop (thus the choice for –10C, though exact emmissivity calculations still need to be done).  If the beam is stable as described above and flexure is minimal, active beam alignment at this final pupil plane is not required.

After this final pupil we form an f/128 converging beam for a cold image to the IFU or MWI.  (pixel scale at IFU image plane will then be ~5 mm/arcsec, allowing 2x nyquist sampling in the image plane at the science camera assuming pixels of around 18 (m.)  This final beam spec can be adjusted for whatever the IFU or MWI requirements are and is independent of the needs of the coronagraph.

Required Changes to ExAOC Optical Requirements v0.1

Pointing Accuracy:  .1 (/D is only 4 mas, recommend .01 (/D.  Should not be difficult with appropriate choice of tip-tilt mechanism (photons are not the limiting factor)

WFE:  Where did 80% Strehl come from?  Isn’t the whole point to do much much better than this?  In the lab performance should certainly have at least a 99% Strehl goal for the coronagraph optics at 1 (m.

Are we adding L band science?

Recommend investigation of doing wave front sensing in the band of interest.  Cf chromatic effects at S > 92%.

