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NGAO System Design Phase: Work Scope Planning Sheet

WBS Element Title:
Free Space vs Fiber TS (m7)

WBS Element Number:
3.1.2.3.2
Work Package Lead:
Chris Neyman
Work Package Participants:


1. Work Scope

WBS Dictionary Entry: 
Consider the performance, cost, risk, upgradability, reliability & maintainability of free-space guide star laser transport vs. hollow core fiber transport.  Complete when a beam transport system has been selected.
Requirements: 
This study will include a survey of current state of fiber technology and future capabilities.  It is likely that the NGAO laser transport requirements would exceed the current state of the art in this area.  A comparison between free-space and fiber optics will be made on the basis of performance, maintainability and cost.  The experience with the Keck, Subaru and ESO fiber optic beam transport systems will be included.  The experience with the Gemini and Palomar free space systems will be included.
2. Inputs:
Much of the background for this study is included in the Keck I laser and AO system upgrade design documents: specifically KAON 454.  Photon return requirements and laser power requirements will be taken from the following WBS elements
3.1.1.4 Sodium return vs. laser format

3.1.1.3 Throughput performance budget

3.1.2.2.7 LGS WFS number of subapertures trade study

3.1.2.3.1 Laser pulse format trade study

3. Products:
The study will produce a technical report of its findings.
4. Methodology:
We plan to survey the current state of fiber optics for high power laser transport; this would include correspondence with Crystal Fiber, Mitsubishi Cable, ESO, Subaru and Fiber laser group at LLNL as well as other groups.  Produce a laser throughput budget for fiber and free-space laser transport designs.  Make cost estimates for construction and installation of fiber and free space systems.  
5. Estimate of effort:
100 hours of work is estimated to complete this study.  This is the same as the original SEMP estimate.  
6. Approvals:



	Control
	Name
	Date

	Authored by:
	Chris Neyman
	2/12/07

	Approved by:
	Rich Dekany
	2/28/07

	
	P. Wizinowich
	2/28/07


7. Appendix Outline of trade study report

Fiber optics vs. Free-space for laser beam transport trade study 

Introduction:

Review of fiber cable options, technologies

Conceptual designs


Fiber


Free space

Throughput budget



Fiber



Free space


Cost Estimates



Fiber



Free space

Conclusions and recommendations

�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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