Reviewer comments on Alignment, Calibration & Diagnostics mini-review
Don Gavel

Opto-mechanical design

· In your consideration of the refractive option, did you talk with Brian Bauman? He has designed a refractive projector for the GPI telescope simulator that is co-focal from mid-optical to 2 microns. There may be an advantage as it allows for two pupils in free space

[TS]:  I have not talked with him but I will.

· Will the pupil mask rotate? This would be to test the reconstructor’s ability to deal with a rotating pupil.

[TS]: This was not currently planned, but probably could be included.  The area around the pupil is tight in the current design. 

· I assume the simulator is inside the cold enclosure (this was not explicitly stated). Is this a requirement?
[TS]:  Yes, it is inside the cold enclosure.  This was not a requirement, but a response to packaging problems.  Placing it outside would mean that it is farther away from the AO focal plane, resulting in either larger optics or the need for extra optics close to the rotator to collimate the beams.  Placing it inside in a temperature controlled environment also helps with the overall system stability.
Alignment Plan

· The AO optical bench could allow for the first turning mirror to be adjustable so as to correct for slowly varying telescope pupil misalignments.
· Section 2.4: The instrument feed switchyard mirror could be used to adjust pupil alignment in the instrument.

· End of section 2.4: putting the telescope simulator in the cold enclosure should mitigate its thermal drift.

· 3.7: In the present design concept (from JPL), the LOWFS do not have a common mounting plate. Perhaps struts or metered bars could be used to force their co-alignment.

Calibration Plan

· What is the provision for image sharpening given that Davinci will not be adjustable in focus?
· 4.3: It’s not clear that image plane calibration will work in IFU mode – the spaxel size is large compared to the diffraction limit. Perhaps power in the bucket, but likely very insensitive.

· 4.5: Good point. The position of the input tip/tilt (for calibrating the WFS) must be well known. Davinci could be used in the narrow field to help calibrate the motion, LOWFS detectors in the wide field.

· 4.2 Astrometric grid. Another possibility is to use diffraction from a wire grid in a pupil plane.

· 4.5 Comments on LGS WFS calibration:

1. I suggest putting the LGS sources on z-translation to simulate “elongation”

[TS]:  Interesting.  Are you suggesting to move them back and forth at a high rate during exposures?  
2. Calibrating the open-loop WFS for open loop measurement has been demonstrated in the lab, but not on the sky yet.

3. It would be nice to have a set of aberrator plates that have known low-order aberrations for testing calibration.  This would be in addition to atmospheric aberrator plates. LAO may be able to make these.

· 4.7 DM Calibration: I favor the insertable Hartmann sensor idea (doesn’t need interferometric reference wave, can use the existing beam, and it’s a lot easier than taking the MEMS out). Hartmann has two n’s by the way. The AO relay optomechanical design needs to be revisited to make sure we can supply the kinematic fixtures.
· 4.8 DM registration: I racked my brain trying to think of a way one could determine registration given only a focal plane image. No real sensitivity. The suggestion of putting a pattern on the LODM and correcting it with the HODM seems reasonable, but not sure if it would be sensitive enough at the 1/10’th high-order subaperture regime. This needs quantitative analysis. I highly suggest putting some sort of pupil viewer, even if mounted outside Davinci.

· 6: Step-by-step process is a good start. I would like to see this section become more quantitative.

