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NGAO System Design Phase: Work Scope Planning Sheet

WBS Element Title:
Wavefront Error Budget vs. Sky Coverage; Encircled Energy Error Budget vs. Sky Coverage


WBS Element Number:
3.1.1.5 and 3.1.1.6
Work Package Lead:
Richard Dekany

Work Package Participants:
Don Gavel, Ralf Flicker

1. Work Scope

WBS Dictionary Entry: 
3.1.1.5 Development of residual wavefront error budgets for a set of key observational scenarios.  The first step is to document the budget and tool used in the proposal.

3.1.1.6 Development of encircled energy budgets for a set of key observational scenarios
Requirements: 
We will use the key observing scenarios identified in the June 2006 NGAO proposal to refine the wavefront error and encircled energy error budgets using the spreadsheet tool developed by R. Dekany.  Time allowing, additional cases suggested by the Science Team can be considered.

2. Inputs:
2.1.4 Science Requirements Summary; will provide the science guidance for the first iteration of this tool.  Other key refinements will come from 3.1.1.1.4 Sodium Return vs. Laser Format; all the trade studies under 3.1.2 (particularly 3.1.2.3.3 LGS Asterism Geometry and Size and 3.1.1.1.2 Telescope Dynamic Wavefront Errors, for which only crude models currently exists). 
3. Products:
This work package will generate 1) an initial report documenting the assumptions in the spreadsheet tool (a technical summary, not a ‘users manual’), 2) a new technical report describing several key design trades (parametric studies).  The specific content will depend on the Inputs.  We do not envision release of a general-use tool; rather the spreadsheet tool should be usable by a few trained members of the Systems Engineering team.
4. Methodology:
The content of the error budgeting spreadsheet has been assembled from published references, primarily Adaptive Optics for Astronomy, by Hardy.  Errors are divided between high-order wavefront errors and tip/tilt errors, each contributing to an expected delivered Strehl ratio (from which equivalent RMS wavefront errors are estimated using the Marechal approximation.) Within each category, individual error terms are estimated with either engineering equations or given allocations (particularly true for systematic error terms).  Sky coverage calculations utilize visible star counts by Allen and IR star counts by Spagna.  Validation of the tool will be conducted by comparison with on-sky performance of the existing Keck AO system.  See below for report outlines.
5. Estimate of effort:
Appendix 10 of the SD SEMP allocates 220 total hours to the combined effort of these two work packages.  Because the budgeting tool largely exists, this effort will explore parametric relationships in response to the Inputs up to this 220 hour limit.
6. Approvals:
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Draft Report Outlines


NGAO Wavefront Error Budgeting Tool

1. Background

2. Assumptions

3. High-order Wavefront Errors

4. Low-order Wavefront Errors

Tip/tilt errors

Focus errors

Calibration / systematic errors

5. Sky Coverage

Sky coverage vs. tip/tilt star magnitude

NGAO Initial Wavefront Error Budget

1. Introduction

2. Key Observing Scenarios [based on key science cases]
3. Parametric Studies [approximately one per key observing scenario]
Optimized system performance vs. total sodium laser photoreturn

Optimized system performance vs. DM correction order

Performance vs. Seeing and Wind Conditions

4. Conclusions

Key NGAO WFE performance drivers and sensitivities

�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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