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NGAO System Design Phase: Work Scope Planning Sheet

WBS Element Title:
LOWFS & d-NIRI AO and Object Selection

WBS Element Number:
3.1.2.2.16
Work Package Lead:
Anna Moore
Work Package Participants:
Sean Adkins, Brian Bauman, Rich Dekany, Steve Eikenberry, Anna Moore, Viswa Velur

1. Work Scope

WBS Dictionary Entry: 
Review the options and propose an architectural strategy for the optimal implementation of the LOWFS and d-NIRI object selection in the NGAO system; and document the results. This implementation must provide the recommended method of AO correction to increase performance.
Requirements: 
Conventionally the d-NIRI AO and object selection is covered solely in the d-NIRI instrument design itself. As the LOWFS and d-NIRI operate at similar wavelengths therefore share the same focal surface, in addition require AO compensation for performance enhancement, it is necessary to address the architecture of this system early in the system architecture phase. However, it is noted that close involvement of the science instrument WBS is required so that all design parameters are addressed.
2. Inputs:
A basic layout of the Nasmyth platform of the Keck telescope in relation to the telescope, covering dimensions, height of focus, distance from focus to telescope elevation ring for example. Together with the System Requirements Document the following NGAO WBS will be useful even in draft form: (a) WBS 3.1.1.3 Throughput; (b) 3.1.1.5.2 WFE Budget Rev 1 (c) 3.1.1.13.2 Performance budgets summary ver 1 (d) 3.1.2.2.2 Optical Relay; (e) 3.1.2.2.9 LOWFS architecture; (f) 3.1.2.2.10 Number and type of LOWFS; and; (g) 3.5.2.1 DNIRI concept development if this will commence in the short term.  Published papers on previous examples of successfully implemented pick-off designs such as optical switchyards of this beamsplitter size, non-cryogenic fishing-pole techniques of similar plate scale, novel robotic pick-offs (KICKBOTS/STARBUGS) and kmos2-like tiled focal array will be investigated. Input from the IWG will be requested regarding the implementation of the optical switchyard.
3. Products:
Zemax models of proposed architecture (note not design so implying only a basic layout for proof of concept). Proof of concept Solidworks model of proposed architecture on Keck Nasmyth platform. Report and ppt giving overview of system architecture. Suggested table of contents for report:
1. Introduction
2. Review of possible configurations
a. Optical switchyard

b. Sharing separate focal surfaces

c. Sharing the same focal surface

d. Other

3. Proposed proof of concept designs for each configuration
4. Evaluation
4. Methodology:
Research current and past methods of pick-off as listed above. Take the current array of the proposed configurations for the AO optical relay with an adequate field and try to implement a LOWFS pick-off solution for each. Working in tandem with optical relay architecture group is mandatory during this stage. Investigate relative strengths of an optical switchyard versus pick-off mechanisms in a focal surface ahead of science relay versus a completely shared focal surface. There must be adequate confidence in any pick-off mechanisms presented, therefore, preliminary proof of concept drawings are required. 
5. Estimate of effort:
120 hrs. Divided as AM (88hrs); SA (8hrs); RGD (8hrs); BB (8hrs); VV(8hrs). SE has already agreed to consult.
6. Approvals:
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