[image: image2.png]


Keck Next Generation Adaptive Optics
[image: image1.jpg]



Title

Date


NGAO System Design Phase: Work Scope Planning Sheet

WBS Element Title:
Companion Sensitivity Performance Budget

WBS Element Number:
3.1.1.10
Work Package Lead:
Ralf Flicker and Bruce Macintosh
Work Package Participants:
Richard Dekany, Michael Liu, Chris Neyman

1. Work Scope

WBS Dictionary Entry: 
Development of a companion sensitivity performance budget, based on a strawman coronagraph approach meeting the science requirements.  Develop a contrast-driven spatio-temporal wavefront error budget that includes not just AO performance but realistic values for static/internal effects, so that we can see what instrument design choices (e.g. optics quality) are important now. 

Requirements: 
More specific science requirements than currently presented need to be generated and agreed upon in order to place the benchmarks of the contrast-driven WFE budget in context (at what PSF radii to quote contrast numbers, and what are the required contrasts from science cases). This will be addressed in an upcoming IPT meeting.
2. Inputs:
Some of the fundamental assumptions forming the basis for this study include:
· Only consider LGS science cases (and bright tip-tilt stars)

· Atmosphere model based on CN-M2 (NGAO proposal, June 2006)

· Modeling and results from the trade studies regarding telescope errors (3.1.1.1.2 & 3.1.1.1.3) and tomography errors (3.1.2.3.3)

· High-order WFS errors assumptions from WFE budget (3.1.1.5)

3. Products:
Deliverables of this trade study include:
· A spread sheet tool for producing contrast-driven wavefront error budgets

· A technical report containing 1) a summary of the high-contrast science cases from which the performance requirements are derived (referencing the science requirements document for the global context), 2) an initial wavefront error and contrast budget, and 3) a summary of the methods and assumptions of the spread sheet WFE budget tool (see ToC below) 

4. Methodology:
The contrast-oriented WFE budget spread sheet is the central tool for this study. The initial version of the tool is to be provided by Bruce Macintosh (version 1.0 delivered 1/22/07). The method of the tool involves modeling the spatial-frequency PSD for each of the contributing error terms, either from a priori assumptions or from consideration of simulated PSFs. The initial tool contains terms accounting for the most common AO errors, with initial estimates for some NGAO specific terms that are harder to estimate a priori (tomography, LGS specific and telescope errors). It is the task of subsequent refinements by numerical simulation (YAO, LAOS) to provide better estimates for the latter, including simulations that model the effects of applying a simple (or sophisticated, in later revisions) coronograph. Initial simulations will proceed using a simple diffraction-suppressor (Blackman pupil) to model an ideal coronograph, later to be substituted by more realistic models of standard and apodized Lyot pupils. 

5. Estimate of effort:
160 hours (originally 240) (to be revised)
6. Approvals:
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	Approved by:
	Rich Dekany
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	Peter Wizinowich
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�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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