Keck NGAO system design – Optomechanical November 6, 2007
Reni Kupke, Don Gavel, Chris Lockwood, Brian Bauman (by phone)

Interfaces from AO relay to dNIRI/TTS object selection mechanism and LGS WFS object selection mechanism.

Comment from Chris: details of pickoff mechanics cannot be done in this (system design) phase. Only ~1.5 months left on WBS 3.2 schedule. Instead, needs a paper study on what’s been done successfully. Chris sent around an SPIE paper by an Anglo Australian Observatory team on prototype “Starbug” (kickbot) actuators (Haynes et. al., SPIE 6273, 2006).

The main sticky point for us is that the 202 arcsec AO relay field requirement has caused the 2nd level beam line of the relay to increase to 300 mm above the 1st level beam line (see Reni’s latest Zemax drawing). There is clearance for a dNIRI OSM, in the sense that the 126mm diameter focal plane, and about a 25mm annulus around it, is not intersecting any of the other relay beams. But it is tucked in amongst the beams. There is still plenty of room (~300mm) above the focal plane, so some sort of “snout” approach to the OSM might work here. Other options were discussed but all seem harder to deal with (e.g. flattening out to one level in not possible (Brian), spreading it out with a different fold angle makes the 2nd level not parallel to the Nasmyth, etc.
Recommended resolution is to use a “representative model” for the OSMs for now. Action: Don will write a draft document (meaning essentially a template) of requirements on the AO relay interface to the two object selection mechanisms. Maybe Viswa or Anna has already started this? Action: Anna needs to complete a concept for the moving parts and optical train of the representative OSM. Viswa has indicated that the same type of OSM would be used for the LGS WFS pickoffs.
We decided a whole WBS 3.2.3 team face-to-face is needed soon. Looks like Friday Nov 16 will work for most. Action: Don will write a draft agenda for this meeting.

Chris points out that the positioning of kickbots and beams is a “productivity of instrument” issue to be addressed by the non-real-time control system, because of the random positioning of science objects. An algorithmic concept needs to be worked out. This is probably not a big issue for the LGS WFS because of the radial symmetry of the constellation.

The discussion about OSM is essentially related to answering questions about the interface to the AO relay. Main questions are:

Will an OSM snout design physically work ok with the new 2-level AO relay design?

Why did we need two levels? Brian answered this question as it is the only feasible packaging solution.

Action: Reni will assess an option of using a 7mm pitch woofer DM instead of 5mm, to see if this opens up some space. This will be a minimal effort just to see if it helps; otherwise we need to work within the existing design.

ADC discussion.

If we use single wavelength band ADC’s there will need to be one ADC for the science leg and a different one for the Tip/Tilt sensors in the dNIRI pickoff leg. It may be possible to design an all-IR ADC to put in Peter’s originally suggested position, after the LGS WFS pickoff and before the dNIRI pickoff. A single band ADC may be physically too large (Action: Brian to check into this). With single band ADCs, there appears to be enough room to fit one on the dNIRI arm (both the TTS and the IFUs will see it), and for one after the dNIRI pickoff (~100mm is needed). An alternative is to put the science ADC in the f/46 beam output of the 2nd AO relay. Because of the slower beam perhaps this would make it larger.

Actions:

Brian to design:
· f/15 all-IR ADC

· f/46 single-band IR ADC

· f/46 single-band visible ADC

not sure if we need an all-visible option or an f/15 visible option. Also, we need to check from requirements flow-down if separate ADCs for the science channels of dNIRI are needed. Action: Peter Wizinowich is going to provide ADC requirements (based on the discussions at the 11/5 all-team meeting)
Brian commented that he thought that the chromatic dispersion through the dichroics would be negligible or at least fixable with the ADC, based on his experience with the more demanding GPI requirements.
Next Meeting(s):

AO relay opto-mechanical meetings are every Tuesday at 11:00 PDT. Next meeting Nov 13 Gavel will not be able to attend because of a GPI all-hands meeting at UCLA, however other team members should meet.

An all-hands opto-mechanical (WBS 3.2.3) design team meeting will take place on Nov 16 at UCSC.
