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NGAO System Design Phase: Work Scope Planning Sheet

WBS Element Title:
NGAO Work Package for Rayleigh Rejection Trade Study (Post M3, Revision 1)
WBS Element Number:
3.1.2.2.5 
Work Package Lead:
Viswa Velur 
Work Package Participants:
w/ inputs from C. Neyman, D. Gavel and P. Wizinowich.
1. Work Scope

WBS Dictionary Entry: 
Evaluate the impact of unwanted Rayleigh backscatter to NGAO system performance.  Consider the relative performance, cost, risk and schedule of various strategies for mitigation of LGS Rayleigh backscatter. Techniques include background subtraction, modulation and optimizing projection location.  This issue is closely coupled to laser pulse format, with pulsed lasers generally providing more options for Rayleigh mitigation than CW lasers.  Complete when NGAO baseline architecture selected.
Requirements: 
Basic LIDAR equation (Gardener et. al. and Hardy) based estimate of Rayleigh scatter is modeled for the Keck telescope. Types of lasers, Rayleigh rejection schemes are looked at. The impact of Rayleigh scatter will de documented based on above model for a single WFS and compared with results from the Subaru telescope’s PASP paper. Brent’s notes on fratricide will be documented on the report. Two projection geometries will be considered and qualitative (order of magnitude) #s on system performance will be documented. Also long term and short terms trends seen from other (non-Rayleigh) atmospheric effects will be discussed in the report.

2. Inputs:
Assumptions: On-axis projection of lasers for simplistic initial model, US standard atmosphere (Allen’s astrophysical quantities)
3. 
4. Products:

A presentation was given to the EC on 12/14/06. A report is under preparation, sample table of contents, list of figures are as follows:
Contents (incomplete)
1 Introduction
1.1 WBS dictionary definition of trade study 
2 The LIDAR equation - estimation of Rayleigh scatter 
3 Sodium laser types and Pulse Formats 
4 Rayleigh scatter mitigation techniques 
4.1 Classic background subtraction by de-tuning 

4.2 Pulse tracking for 1-3 μsec. lasers in conjunction with the use of polar co-ordinate

CCDs or other pulse tracking technique 

4.3 Electronic or mechanical chopping 

5 Comparison of laser options 
6 Comparison of performance, cost, risk(s), schedule of various Rayleigh rejectionstrategies 
7 Other factors 
List of Figures

1 Rayleigh return vs. altitude 
2 Laser type and pulse options for NGAO 

List of Tables

1 Comparison of laser types and pulse formats 
2 Comparison of different Rayleigh scatter rejection techniques.
5. Methodology:
Estimate the # of photons collected by the telescope due to Rayleigh scatter and estimate how this affects the WFSs for a single beacon and single WFS. Explore the laser types and pulse formats and show their relative pros and cons in a tabular form. Long terms trends in atmospheric scatter cross-section is shown using published papers. Yet to determine the scheme for comparing laser projection options and incorporate EC’s recommendations.
6. Estimate of effort:
5 days (already spent) to do Rayleigh return math, research on aerosol scatter, listing laser types and evaluating Rayleigh rejection schemes and writing a preliminary 7 page report. The effort would take 8 more days to add in the EC recommendations and update the report. If there are any final comments from the EC it would take another day to incorporate those. I hope to submit the final report on or before the 10th of January.
7. Approvals:

	Control
	Name
	Date

	Authored by:
	Viswa Velur
	12/19/2006

	Approved by:
	WBS X.X 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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