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Laser Launch Facility Review

Final Report: November 9, 2009
Report from the “Laser Launch Facility” review held on October 30, 2009 
Review members: Olivier Martin (WMKO, chair), Renate Kupke (UCO-Lick) and Viswa Velur (Caltech)
The purpose of the internal review was to validate an intermediate step in the design of the Laser Launch Facility before the larger-scope NGAO Project Preliminary Design Review due to take place by the end of 2010 first semester. The proposed design was presented by the LLF team then the reviewers had to try and identify any possible problem and answer the following questions:
1. Does the LLF team understand the critical requirements?
2. Does the opto-mechanical design satisfy the requirements?

3. Is the opto-mechanical design technical feasible to fabricate?

4. Are the technical risks clearly defined and are there plans to mitigate the risks?

The documents accessible prior to the review were the design documents for each sub-system, the LLF requirements document, the requirements compliance chart, and the LLF System Performance document.
The presentation was made by Jason Chin and Thomas Stalculp on October 30 and was followed by an open discussion. Other than the review panel members (R.N. and V.V. by audio/video conference), were also present: Peter Wizinowich, Chris Neyman, Drew Medeiros, Ed Wetherell, Doug Morrison.

The conclusions of the review panel are the following:

The answer to Question 1 is Yes, the critical requirements were understood by the LLF team. They come from the Laser Guide Star Facility requirements and are highlighted in the document  Laser Launch Facility Requirements v1_0.pdf.
It may be worth noting that during the presentation there was some discussion about some of the requirements being too loose, such as the 30” range of correction for the offload mirrors (FR 1990) and the 0.9” maximum laser spot size on sky (FR1948).

The answer to Question 2 is also affirmative. The LLF was presented as 3 sub-systems: a Switchyard in an enclosure attached to the Keck Telescope altitude ring, a Beam Transfer Optics over the truss tube structure and the spider vanes to the back of the secondary mirror structure, and a beam Generation System that will provide the 7-beam pattern to the Launch Telescope.
The answer to Question 3 is also Yes. The review panel estimates that the opto-mechanical design presented seemed simple enough that it should not be too difficult to fabricate.
The work that remains to be done at this stage and up to the PDR level is directly linked to the identified risks (Question 4 of the Review Charter):   

· The risk of the commercial lasers not being compact enough will not be cleared before the PDR. The most probable impact will be the duplication of the laser enclosure, switchyard and BTO to the secondary.

· Mechanical stability of the system and its impact on pointing accuracy and stability: the system should be made as insensitive as possible to possible vibrations (e.g. fingers carrying the 3 PnS beams in front of the pupil lens in the BGS). The team has to make sure that the telescope flexures (transverse and along the vertical structure) are really fully understood so that no bad surprises may appear.

· Control of optical quality and cleanliness of the system have to be finalized.
· The option for the BTO (short or long relay) has to be chosen and an alignment plan has to be prepared so that operations on the telescope are minimized. Bootstrap alignments should be considered.
· More data should be collected about the optical components, especially their impact on polarization.
· The diagnostics system has to be finalized (polarization, position of the beams)
· The control of polarization (>98% circular polarized beam at exit of the Launch Telescope) seems difficult. The current design aims at not having any control at the BGS but if it proves to not to be sufficient that would mean adding a lot of motion control channels on the BGS (up to 14) 
Overall, provided the identified risks are addressed, it is very likely that the presented design for the LLF will fulfill its role.
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