Commentary on the LGS WFS design

Don Gavel, 12/2/2009

Excellent effort, I think this is a good progress toward preliminary design status, i.e. most components are specified and the optics and mechanics layed out and ready to go. I’m a little worried about the completeness of the analysis, i.e. not sure whether this meets system requirements, not because it obviously doesn’t, but because this presentation didn’t clearly present the path from design to requirements. I’m sure this has been done, but it needs to be more fully documented.

Here are my specific comments / suggestions

Page 4: What was the reason for abandoning pupil rotation? Why is slow pupil registration tracking needed?

Please see http://www.oir.caltech.edu/twiki_oir/pub/Keck/NGAO/WFS/OSM_De-rotation.ppt to understand why we don’t need a derotation.
A TT mirror is required at the focus created by the pick-off (just in-front of the Shack-Hartmann collimartor) because the LGS output of Version 7 of the NGAO optical design isn’t telecentric. We have to get the LODM and the lenslet aligned for each point in the field.
Page 7: sentence at end of page got cut off mid-sentence

Fixed and updated document.
Section 4.1: When you say 25-45 micron spot, or 130-150 micro spot – do you mean by ray trace from a point source? This seems to be much smaller than the extended LGS spot is going to be.

Yes, this is aberrations due to the NGAO optical relay.

Section 4.1: I would have preferred this spot size discussion to be summarized in a table – the narrative is hard to follow.

Rich D.?

Page 8: “curvature of the focal plane” – Is this the sag over a certain field of view? Is it the 120” field of view?

The table has been updated.
Page 9: 6 microns rms radius seems quite negligible compared to ~700 microns/arcsec. Am I interpreting this point correctly?

This discussion on spot size vs zenith angle, AO relay aberration, etc. needs a summary and a conclusion. Is there a push-back on the AO design needed to improve the quality of the delivered LGS image?

Page 11: I could argue for a smaller spot size (coarser plate scale) for the tomography WFS. This allows a choice of a more noise-optimal set of centroider weights. Have you done the trade against the nonlinearity errors?

Related: Are the nonlinearity numbers in the right column of Table 1 critical? (would have preferred these be in units of arcsec). Is 0.019 waves tolerable while 0.085 waves intolerable?

Page 13. Comment regarding changing but known focus calibration: This is not an additional requirement on the RTC, but on the Supervisory Controller (which loads these parameters into the RTC dynamically)

I assume all “waves” units are 589 nm waves?

Updated table has all the units specified correctly.

Section 5.1.4 – I’m confused by this discussion. Does the design meet the requirement? It seems to be only a derivation of another requirement.

Yes, this is a derived metric for the optical quality of the LGS WFS relay.

Section 5.1.5 – I suggest the TBD field stop size be set equal to one subaperture field, (at least no bigger than this) to prevent cross-over. Anti-aliasing will not be possible on the extended LGS spot.

Page 16 – I suggest you don’t worry about specifying a custom lenslet. There are a number of other qualities you’ll need to specify, such as optical quality, uniformity of grid, etc.

Page 16 – I suggest you get some feedback from Brian Bauman about the lenslet / collimator design. He has developed some optimization techniques you might be interested in.

I will. I essentially picked a commercial best-form singlet for the collimator and choose a plano-convex lenslet for the designs with the dot-relay. Custom bestform singlet collimators were designed for the WFS designs without a collimator.

Section 5.2.3 – Empty section. What are going to be the contents of this section (“performance”)? Have the relevant performance calculations been done and just need documentation?

