Here’s a list of concerns and notes on the SWIFT FDR documents:

The plan for alignment to the AO system needs more detail in all respects.  I’ve mentioned the things I could think of in the following sections. 


Pupil alignment (SWF-PLA-OPT-01-1.0 Sec 4.2 and SWF-TRE-OPT-01-2.0 Sec 5.6.1): 

In the alignment plan, it says that they want to use a defocused image on the slicer to give them something that looks like a pupil.  Then they want to align this to their “pupil baffle”.  I looked up what they mean by pupil baffle, but they are extremely vague both in what this physically will be and where it will be located.  If they mean a pupil stop and they intend to have a central obscuration on that pupil stop, then I think this could work, although not very accurately (maybe 10-20% of the pupil).  To use this you would also have to be sure that the beam is well-aligned.  If there’s any angle to the beam coming in, this would translate to a parallax affect and the defocused image actually would not be at the same location as a real pupil.

I’ve sent a slide from Sidd’s defocused data.  In this case the white light was 25mm out of focus.   You can see that before calibration, this pupil alignment procedure wouldn’t work.  After non-common path calibration, there is a chance, but it’s still a bit fuzzy.  Farther out of focus should help, but it won’t look like their Zemax picture.

I guess I also don’t understand what will be used to image this pseudo-pupil or how big it will be.  I didn’t think they had any detectors in the system that will use more than a few pixels for a given image.

They don’t mention anything about the z-location of the pupil.  Maybe it’s not an issue because they assume they’ll line everything up internally first and then just get focus from the AO system, but it would be nice to know what their assumption is.

Focus Alignment(SWF-PLA-OPT-01-1.0 Sec 4.1):

Their assumption about focus is incorrect.  We do not have infinite adjustment with the HOWFS or LOWFS z-stage (which is what they’re implying they will use, depending on the observing mode).  In the mechanical section (SWF-TRE-MEC-01-2.0 Sec 3.2.5), it states that PALAO will provide +/-2mm of focus.  Then I found that the ICD specifies that we can give +/-2mm of focus using the LOWFS.  If they’re not in laser mode, they won’t be using the LOWFS, for one thing.  And currently, we do not adjust focus in the AO system.  We adjust PHARO.  I think it’s possible to use the z-stages, but I don’t think it’s good idea to rely on that too heavily.

Either way, they need to have a way to initially align the instrument on the bench to within a couple of mm.  

Also, why do they only care about axial focus?  Why don’t they care about locating the focus in x and y?  It seems like there must be some tolerance on that.  In the mechanical section (SWF-TRE-MEC-01-2.0 Sec 3.2.5) it says that the mounting mechanism needs to be very good in order to repeatable x-y positioning of the image plane.  But there is still no way given for the initial x-y alignment of SWIFT on the AO bench.

Software (SWF-TRE-SFT-01-2.0 Sec 2.1 and Sec 4):

“Caltech will provide existing ‘scaffolding code’ which recreates the behaviour of the AO system.”  Hmm, this doesn’t currently exist, but it might be possible to give them a simple AO simulator.  I’m waiting to hear from Thang on this one.  

Do we want remote control of SWIFT (like we have with PHARO)?  It’s not critical, but we’ve found it useful on PHARO for doing the phase retrieval and flex cam work.  Would it be possible for them to provide a method for remote control?  

Shutter Signal:

Currently SWIFT can obtain AO status messages once per second.  Included in these messages are the status of all the loops, and an unused parameter labeled “ao quality”.  We could put average DM residuals in the ao quality parameter if they want.  The laser shutter status can also be obtained through these messages, although we don’t currently send it.  There is nothing that would give a fast TTL signal.  Personally, I think the loop status would be the most useful, but which loops to look at would depend on the mode (UTT and DM in laser mode, TTM and DM in normal mode).
Mechanical Interface (SWF-TRE-MEC-01-2.0 Sec 7):

I just want to point out here that this scheme won’t work for PHARO unless we mount PHARO and FM3 to a plate that extends the entire width of the bench.  The pads are too far apart to fit all three under PHARO.  But even if two pads at one end was acceptable for PHARO, the mounting pads are rotationally symmetric, so there is no way to locate an angle for FM3.   

Mass Limit (SWF-TRE-MEC-01-2.0 Sec 8.2 and 9.1):

Has this weight limit been okay’d with Palomar?  They seem uncertain about their limits.  Can we clarify that so they don’t just keep adding more weight?   And they’ve only specified the handling cart to hold 200kg while the instrument is projected to weigh 222kg. 

Non-Common Path Calibration:

This isn’t mentioned anywhere, but it will be important.  They should know that we currently have two methods of doing this calibration and both rely on us getting image data from the system.

· Tuning zernikes: Optimizing Strehl ratio by observing the results of applying known aberrations to the DM 

· Phase retrieval: Minimizing WFE using out of focus images and Modified Gerchberg-Saxton algorithm

Both methods essentially have Strehl as their metric.  If this is appropriate for SWIFT and they can provide image data, then we can implement that same methods.  If not, then it would be useful for them to come up with a better metric and the data to use for that metric.

