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NGAO System Design Phase: Work Scope Planning Sheet

WBS Element Title:
Telescope Dynamic Wavefront Errors

WBS Element Number:
3.1.1.1.2
Work Package Lead:
Christopher Neyman
Work Package Participants:
Christopher Neyman, Ralf Flicker
1. Work Scope

WBS Dictionary Entry: 
Improve/document our understanding of the actual primary mirror wavefront errors.
Requirements: 
Our goal will be to determine the effect of dynamic errors including segment motion (segment tip and tilt), telescope jitter (tip and tilt) and telescope focus, on the performance of higher order AO systems.  We will not perform an exhaustive study of the exact magnitude of the effects in the current system.  Instead we will use the current understanding of these errors as inputs to Monte Carlo simulation of the NGAO system.  We will also make worst case and best case estimates of these errors to bound the performance of future NGAO systems.  The trade study team believes the following methodology supports the goals of the NGAO system design and the available hours.  
2. Inputs:
The input temporal PSDs were synthesized from measurements reported in:
· T. Erm, “Report of the Keck mission March 10-19 Part 1. Vibrations,” Caltech, 3-31-2004

· T. Erm, “Analysis of Keck vibration data from 4/16/04, 4/29/04, 5/1/04,” Caltech, 4-16-2004

· F. Dekens, “Atmospheric characterization for adaptive optics at the W. M. Keck and Hale telescopes,” PhD thesis, UCI, 1998 
3. Products:
The product of this WBS will be a table of residual wavefront error as a function of the input disturbance PSD. The inputs will also be document in a format suitable for inclusion in other simulations. See below for report outlines.
4. Methodology:
By the rationale commonly adopted for NGAO trade studies, the effects of wavefront errors resulting from dynamic telescope aberrations can be estimated in a simulation that is focused on this effect alone, without needing to run a full-fledged simulation of the entire LGS-based tomography AO system. The LAOS code (used for other NGAO simulations) is currently not developed so as to allow us to easily simulate dynamic telescope/segment errors with arbitrary temporal power spectral densities (PSDs). This capability was however implemented in another code, the YAO package, during the KPAO phase of the NGAO project. Therefore the YAO code (v3.8) will be used for this trade study, simulating a 48x48 (and 64x64) SH NGS AO system, in order to avoid including any effects from tomography errors. The noise can be set to zero, and the fitting error is measured separately and can be subtracted in quadrature, leaving only wavefront errors resulting from WFS aliasing and imperfect wavefront estimation and control (reconstruction and servo-lag) in the simulation. Active segment control is not simulated, but the input PSDs are estimated to include what we believe are the residuals from the active control system.
5. Estimate of effort:
120 Hours 
6. Approvals:
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Draft Report Outlines


NGAO telescope dynamic errors
1. Introduction to study

2. Keck telescope dynamic errors

3. AO simulation of Keck telescope dynamic errors

4. Implications for NGAO

�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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