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NGAO System Design Phase: Work Scope Planning Sheet

WBS Element Title:
Uplink Compensation Trade Study

WBS Element Number:
3.1.2.3.5
Work Package Lead:
Donald Gavel
Work Package Participants:
Viswa Velur
1. Work Scope

WBS Dictionary Entry: 
Determine the advantages to the overall AO system performance if the laser beams are uplink compensated. Consider ways of efficiently implementing uplink compensation and delineate the extra requirements on the laser projection system. Consider the trade-offs of various options in implementation.
Requirements: 
No additional requirements.
2. Inputs:
The Keck NGAO error budget spreadsheet. Existing laser propagation and wavefront sensor simulation tools.
3. 
4. Products:
A report that shows the trade between degree of uplink compensation and total required laser power as well as conclusions from the evaluations described below.  Calculation tools that can be incorporated to the NGAO error budget spreadsheet.
5. Methodology:

· Perform an initial assessment using calculations of beam illumination of the sodium layer, sodium response, and wavefront sensing accuracy.

· Develop several options for the uplink AO system design and evaluate the advantages and trade-offs of each.

· Evaluate performance vs projection aperture size and order of correction.
· Determine optimal methods of sensing the LGS given a reduced spot-size.
· Determine if we actually need a separate DM and WFS for each laser or if we can come up with a implementation of using a single DM and single WFS (e.g. pyramids combiners at the focal plane).

· Evaluate the design impacts considering both CW and pulsed laser options, particularly requirements on elongation compensation system.
· If time permits, run propagation code simulations to anchor the basic calculations. 
6. Estimate of effort:
DG: 40 hrs, VV: 60 hrs.
7. Approvals:

	Control
	Name
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	Authored by:
	Donald Gavel and Viswa Velur
	5/15/07

	Approved by:
	WBS 3.1 Lead
	

	
	NGAO EC Chair
	


�This planning sheet should be prepared and approved prior to performing significant work on an NGAO WBS element. The purpose of this process is: 1) to ensure common expectations between the WBS element lead, WBS element participants and the NGAO Executive Committee, and 2) to ensure that WBS elements are performed in an efficient and effective manner.  This form should be completed prior to the completion of the smaller of 40 hours or 10% of the total planned effort on the WBS element.
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