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NGAO System Design Phase: Work Scope Planning Sheet

WBS Element Title:
Optical Relay TS (m6)

WBS Element Number:
3.1.2.2.2
Work Package Lead:
Richard Dekany
Work Package Participants:
Brian Bauman, Peter Wizinowich

1. Work Scope

WBS Dictionary Entry: 
Consider the relative performance, cost & risk of OAP, general 2-mirror & Offner relays.  Consider image quality vs. FoV, pupil image quality & the flowdown of requirements onto the (variable distance) LGS wavefront sensor(s).  Evaluate science path and wavefront sensor paths to 150” radius, while optimizing the design over a 90” radius (after confirming that these are the correct radii to consider).  Complete when an NGAO baseline optical design is selected.


Consider the optical design for a narrow field (30” diam.) optical relay utilizing practical DM’s having ~4 microns of surface stroke (and providing sufficient tip/tilt correction via some strategy).


The big issue here is comparing the optical design and packaging challenge/benefit of MCAO, MOAO/MCAO hybrid, and MOAO designs (w/ and w/o an AM2).  This is not an exhaustive comparison of all costs, benefits, and risks.


We choose to combine 3.1.2.2.3 (Field Rotation) into this study, but will require additional ME support to do so.  That proposal WBS dictionary element is written more along the lines of a mechanism comparison between K-mirrors and rotators, but we wish to concentrate on the optical packaging issues (e.g. do K-mirrors fit into the appropriate optical spaces) as top priority, with consideration of mechanical issues of rotators having lower priority. 

Requirements: 
To successfully complete this TS, to make a fair comparison of these architecture options, we will need significant add’l ME support as many of the key questions involve packaging constraints on Nasmyth.  (suggestions: Bell, Lockwood, and/or Velur for SolidWorks support.)

2. Inputs:
The Indian Wells point design stands upon its own.  There is no pressing near-term need to further explore this option. 

Object Selection Mechanism support to be provided by Anna Moore as part of her OSM trade study (under 3.1).
Some of the effort allocated to this activity may occur in parallel to the System Architecture work package WBS 3.1.3.  This task will encompass the documentation of the technical performance of different relay options.

There are a list of questions, submitted by Dekany to Max in April 2006 for which timely feedback is essential.  In addition, we need guidance on the following:

How many instrument output ports must we support?  (Need input from Operations strategy work from LeMignant).

What is the volume of each instrument? 

What ‘interface area’ is needed (instrument size at the interface)?

3. Products:
Zemax and SolidWorks designs for the 3 architecture options.  A technical report describing the key technical challenges and cost drivers for each approach.  

4. Methodology:
Using the current ScRD and SRD, along with ME details of the Nasmyth platform environment, we will first explore a number of potential approaches to appropriately feeding the LGS HOWFS, NGS LOWFS, Truth WFS, and science instruments.  We will discuss the basic approaches with CARA engineering staff to ensure we fully understand the constraints on designs and then select a preferred implementation based on our judgment of technical risk and first-order cost analysis.  These architecture alternatives will be the starting points for SDM development during the Spring/Summer of 2007, leading to a selection of a baseline NGAO program by August 2007 (first SDM version due 8/22/07.)
5. Estimate of effort:
About 80 hrs (total) was spent on the optical design development of the Indian Wells point design.  For each of the 3 approaches to be pursued here, we estimate a smaller effort, 40 hrs each, plus an additional 20 hours of systems engineering support (particularly instrumentation issues) each, and 40 hours of ME support for packaging issues.  This totals 220 hrs, far more than originally allocated.
6. Approvals:
100 hours Bauman, 50 hours Dekany, 30 hours TBD instrument support, + 40 hrs TBD ME support
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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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