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NGAO System Design Phase: Work Scope Planning Sheet

WBS Element Title:
NGAO versus Keck AO Upgrades TS (M5)

WBS Element Number:
3.1.2.1.2
 Work Package Lead:
Peter Wizinowich
Work Package Participants:
Chris Neyman.  New participants (not in the SEMP): Rich Dekany, Marcos van Dam 
1. Work Scope

WBS Dictionary Entry: 
Consider the feasibility of upgrading one of the existing Keck AO systems incrementally to meet NGAO science requirements.  Consider opto-mechanical constraints & upgradeability of embedded & supervisory control systems.  Consider impact on science operations during NGAO commissioning.  Complete when option assessment documented.
2. Inputs:
The key assumptions that are used as starting points for this WBS element include: the measured performance of the existing Keck AO systems, the existing implementation of the existing Keck AO systems and the existing planned upgrades to these systems (NGWFC and Keck I LGS AO upgrade).   
3. Products:
Two KAONs will be produced as part of this trade study; drafts of both of these have been posted.  KAON 461 will summarize the performance predictions for various upgrade options.  KAON 462 will compare the NGAO requirements to those of an upgraded Keck AO system, discuss the upgrade options in more detail including how they might be implemented and discuss the overall pros and cons of an upgrade approach versus a new system.    

4. Methodology:
We will assume the Keck I LGS AO system (or alternatively Keck II), with the NGWFC upgrade, as the starting point in terms of the base on which to add upgrades.  The predicted performance of the Keck I LGS AO system, and each potential upgrade, will be determined by extrapolation from the existing Keck AO error budget in KAON 461 and by use of the NGAO wavefront error budget tool.  The initial upgrade emphasis will be determined by evaluating where the biggest improvements to the error budget would be practical.  Although we will primarily concentrate on the wavefront error budget, since this is likely the most difficult and most important budget to achieve, we will also consider how upgrades might be used to improve all of the performance budgets.  Upgrades that might be considered include improved wavefront sensor cameras, more laser power and/or better sodium coupling, more subapertures, better tip/tilt sensing, use of some tomography information (perhaps from Cn2 profilers), lower emissivity, observing efficiency improvements and improved science instruments. 

5. Estimate of effort:
SEMP plan: 100 hrs including 60 hrs of Neyman and 40 hrs of Wizinowich.  Revised plan: 4hrs of van Dam, 16hrs of Dekany, 45hrs of Neyman, 35hrs of Wizinowich.
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