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NGAO System Design Phase: Work Scope Planning Sheet

WBS Element Title:
Laser Launch Facility, Laser Beam Transport, Laser Pointing 

and Diagnostics, Laser Launch Telescope combined with Laser System Architecture
WBS Element Number:
3.3.4, 3.3.4.1, 3.3.4.2, 3.3.4.3 & 3.3.1
Work Package Lead:
V. Velur

Work Package Participants:
B. Bauman (3 hrs allocated), J. Chin (24 hrs allocated), C. Neyman (75 hrs allocated), V. Velur (98 hrs allocated + 80 hrs for 3.3.1) – this is the allocation as per Don’s excel sheet. We may need to re-distribute the allocation. We may need Brian or/and Rene’s help for the LLT design.

1. Work Scope

WBS Dictionary Entry: 
3.3.4 Based on system requirements and error budgets, develop the design concept for the systems required for delivering the laser power from the laser to the sky.  Consider potential future upgrades to laser power or changes to laser pulse format.
3.3.4.1 Laser Beam Transport:  Develop the design concept for the system for delivering the laser power from the laser to the launch telescope.  Consider potential future upgrades to laser power or changes to laser pulse format.

3.3.4.2 Laser Pointing and Diagnostics:  Develop the design concept for the system for determining and controlling the alignment and pointing of the laser beams.  Develop the system concept for regular monitoring the beam quality, laser power, and health of the laser launch system.  Consider potential future upgrades to laser power or changes to laser pulse format.

3.3.4.3 Laser Launch Telescope:  Develop the design concept or specify the telescope needed to launch multiple laser beacons.  Consider potential future upgrades to laser power or changes to laser pulse format.

3.3.1 Based on system requirements and the error budgets, develop a system for producing laser beacons sufficient for NGAO. An input to this process is the result of a trade study determining the field of view, number of guide star beacons, and constellations for various science-observing conditions. Produce as output: the system architecture and design/specifications for creating and projecting the guide stars, controlling the pointing, maintaining output beam quality, diagnostics, and user control.
Requirements: 
Shall be based on the FRD.

2. Inputs:
laser specifications from 3.3.3





Assumptions:
1. Only SOR and LMCTI laser formats will be considered (if fiber laser format or any other pulsed laser format is also to be considered, it will probably take a lot more time).
2. No uplink AO
3. Spot size at the Na-layer is obtained from EBS and return #s will be worked on based on that.
4. 9 LGS beacons each with the same return.
5. The overall BTO transmission is 75%
Other inputs

· FRD

· Error budget spreadsheet

· Uplink AO note written by author to understand the saturation effect.
· LAO laser Twiki page
3. Products:


3.1. Upgrade requirements from 1.0 to 2.0.

3.2. The report on the BTO conceptual design 

3.3. LLT conceptual design with some preliminary zemax model(s)  to check feasibility.

3.4. Means to create nine LGS beacons (splitting one or 3 lasers into 9 beacons) – design concepts with losses and pros and cons.

3.5. Conceptual design document to change the asterism radius and mechanism to field 3 roving beacons 

3.6. Conceptual design document to keep LGS asterism fixed on the sky and to stabilize the LGS spot in tip and tilt on sky (or on WFSs).

3.7. Laser beam diagnostics requirements and specifications document (with beam stability, power, spectral profile, M^2 measurement near and far field spot profiles and LLT diagnostics).

4. Methodology:
TBD
5. Estimate of effort:
5.1. Requirements 2.0 – 60 hrs

5.2. BTO conceptual design – 60 hrs

5.3. LLT conceptual design w/ some preliminary zemax model(s) – 60 hrs (just to check feasibility).

5.4. Means to create nine LGS beacons (splitting one or 3 lasers into 9 beacons) – 30 hrs (developing mechanisms to create beacons).

5.5. Method to change the asterism radius and facilitate 3 roving beacons’ pointing – 40 hrs

5.6. Mechanism to keep LGS asterism fixed on the sky – 20 hrs

5.7. Method to stabilize LGS spots of WFSs – 20 hrs UTT or DTT)

5.8. Beam stability, power, spectral profile, M^2 measurement and LLT diagnostics – 20 hrs

6. Approvals:


300 hours (reduced to 230 + 80 hrs as per Don’s excel spreadsheet).

Estimated time: 280 hrs
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	Authored by:
	Viswa Velur
	12/11/06

	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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