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1. Narrative

This report provides an update to Project Report #4 that was submitted to the Observatory Directors on September 19, 2007.  The next project report will be submitted in January. 

1.1 Summary

The system design phase had just begun at the time of the last report and this has been the primary focus of our activities during this reporting period.  This is the phase where conceptual designs are developed for all the major subsystems and the functional requirements (version 2) are further refined.  Work scope planning sheets have been developed and approved for each major WBS element. 

A decision was made by Observatory management to submit an NSF ATI proposal for the deployable near-IR integral field spectrograph system design phase.  Sean Adkins took the lead in producing the proposal based on materials developed by the NGAO team and in consultation with his co-principal investigators, James Larkin, Observatory management and the NGAO EC.

The percent of the work being completed has been falling behind the percent of the budget spent over the last few months.  We will be evaluating and addressing this issue.

1.2 Technical Status

The technical status reported below is organized according to the major WBS elements in the SEMP.  Only the currently scheduled WBS elements are included.   

1.2.1 System Design Phase Management (WBS 1)

The NGAO Twiki site (http://www.oir.caltech.edu/twiki_oir/bin/view.cgi/Keck/NGAO/WebHome) continues to be utilized to manage and document the project.

One team meeting has been held since the last report and another is scheduled for Nov. 5.

Management emphasis during this period has included: supporting the subsystem design phase and the preparation of an ATI proposal.    

1.2.2 System Requirements (WBS 2)
Work has continued on the science case requirements document (SCRD) and system requirements documents (SRD).  Version 1.15 of the SRD was produced to incorporate science operations requirements from the observer and Observatory points of view.  The status of items needed to complete release 2.0 of the SCRD and SRD have been summarized.  The next step is to identify the remaining tasks needed for release 2.0, including needed AO and science simulations and analysis.   The observing scenarios that have been developed will also be included in release 2.0 of the SCRD.
1.2.3 Performance Budgets (WBS 3.1.1)

The progress and status of each of the performance budget elements has been summarized in previous project reports.  The remaining work for the system design phase includes updating the wavefront error budget and the performance budget summary based on the system architecture and subsystem designs, and development of the observing efficiency and observing uptime budgets.  We also plan to produce some science products (simulations, sensitivities, PSF uniformity and stability) based on the subsystem designs. 
1.2.4 Trade Studies (WBS 3.1.2)

A series of trade studies was initiated at the start of the Keck NGAO System Design phase in order to help solidify system requirements and to give us a perspective on the feasible system architectures.  The progress and status of these trade studies has been described in previous project reports.  All but one of the trade studies have been completed.  

1.2.5 System Architecture (WBS 3.1.3)

As mentioned in the previous progress report, the subsystem and system architecture evaluations have been completed and the system architecture has been selected.  
The first release of the functional requirements has been completed for the AO system and laser facility (see http://www.oir.caltech.edu/twiki_oir/bin/view.cgi/Keck/NGAO/FunctionalRequirements).  Work has begun on the second release which will be a product of the subsystem design phase covered in WBS 3.2 to 3.5.  Multiple requirements management tools were reviewed for the purpose of maintaining the requirements.  A multi-user requirements management database tool, Jama Software’s Contour, is currently being evaluated and the requirements have already been entered into this tool.  A procurement decision will be made by Nov. 23. 
Version 1 of the technical risk analysis was completed as a result of another revision of the technical risks document (KAON 510) using a more rigorous risk analysis methodology.
1.2.6 AO System & Laser Facility Design (WBS 3.2 & 3.3)

As mentioned in the last project report, five working groups have recently started work covering the following areas: AO opto-mechanical, AO wavefront sensors, AO operational tools, laser facility and controls (real- and non-real-time).  The following technical leads have been identified for these groups: Don Gavel, Viswa Velur, Chris Neyman, Jason Chin and Erik Johansson, respectively.  Work scope planning sheets have been approved for nearly all of the WBS elements.
AO Opto-mechanical. The opto-mechanical design from the system architecture phase has been used as the starting point.  The field of view has been expanded from 120”to 202” diameter in response to the sky coverage analysis.  This has impacted the K-mirror size, the height of the second optics layer and the location of the deployable near-IR integral field spectrograph.  A space frame structure for optics support is being evaluated.  A trombone ADC concept has been selected to be located after the LGS pickoff.  An initial draft of an opto-mechanical interface control document (ICD) has been produced.

AO Wavefront Sensors.  Good progress has been made on the functional requirements.  A document clarifying the assumptions and architecture was written and distributed for comment.  First order optical designs have been worked out for the LGS wavefront sensors.  The low order wavefront sensor target requirements are being iterated with the science team.
AO Operational Tools. Work has begun on the conceptual design of the acquisition cameras including consideration of their location and optical interface.  A sensitivity (photon) budget has been produced for the acquisition cameras. Requirements for radiometric calibration sources, AO point source simulators and atmospheric phase screens have been documented.  Work has begun on requirements for a Cn2 monitor and point spread function camera.     
Laser Facility. With the completion of the work scope planning sheets, the emphasis has moved to the updating of requirements and generation of conceptual designs.  A draft of the laser architecture report has been generated in support of all Laser Facility WBS elements (see http://www.oir.caltech.edu/twiki_oir/pub/Keck/NGAO/AOSystemDesign/NGAO_Preliminary_Conceptual_Laser_Architecture_v1_2.doc).  The report examines current laser technology and determines if they can be applied to meet the NGAO laser requirements.  The report provides pros and cons of the existing laser systems.  As a deliverable, this report also provides criteria to assist in the laser down selection process.  The final draft will prioritize the criteria to assist with this process.  Discussions have started with a laser vendor to determine the technical feasibility of building a laser for NGAO.  Further discussions with potential vendors are expected during the Fall CfAO retreat.   Other progress includes updating of the functional requirements for the Laser Facility and generation of subsystems data flow diagrams.  These diagrams will lead to subsystems and interface descriptions as a deliverable for these WBS elements.

Controls.  The AO controls work scope planning sheets have been revised and resubmitted. The lead engineer for controls is new to the project, so a fair amount of time was spent coming up to speed on the project and understanding the scope of the control systems tasks. An initial overall system level block diagram for the NGAO system and its interfaces has been developed and will be updated during the remainder of the design process. This diagram identifies all the major control modules required for the NGAO system. The next steps will be to revise the functional requirements and develop block diagram level designs for each of the control modules in the system. A draft ICD is also being produced.  The Real-time Control (RTC) sub-modules and their functions have been defined, and RTC cabling requirements are being developed.
1.2.7 Science Operations (WBS 3.4)

Four work scope planning sheets have recently been produced for the top-level WBS elements in this category.  Two of these planning sheets were updated subsequent to review and have been approved.

A draft pre-observing interfaces specifications and design manual has been produced, as well as an observation timeline document needed to define many aspects of the operations.  Both documents are continuing to be developed.  The requirements resulting from this development work have been incorporated into a version of the system requirements document (as mentioned in section 1.2.2). 
1.2.8 Science Instruments (WBS 3.5)
The emphasis during this period has been on producing an NSF ATI proposal to fund the system design phase for the deployable near-IR integral field spectrograph.  The co-principal investigators for this proposal are Sean Adkins and James Larkin, who are supported by a strong science team.
1.2.9 System Design Manual (WBS 3.6)

The first release of this document is complete (KAON 511).  This document is intended as a basis for the subsystem design phase and version 2 will be produced as a result of the subsystem designs.
1.2.10 Keck Adaptive Optics Notes

The technical risks and system design manual KAONs have been significantly updated. All of the NGAO KAONs can be found at http://www.oir.caltech.edu/twiki_oir/bin/view.cgi/Keck/NGAO/NewKAONs 
1.3 Schedule and Budget Status

1.3.1 Milestones

The SEMP milestones through September are shown in the table below along with their status.    Two milestones have been completed since the last report.

	#
	MILESTONE
	DATE
	DESCRIPTION
	STATUS

	1
	SD SEMP Approved
	10/9/06
	Approval of this plan by the Directors.  Initial SEMP version released to Directors for comment on 9/12 & final version on 9/29/06. 
	Verbal approval received from individual Directors.  Written approval requested.

	2
	SD phase contracts in place
	10/27/06
	Contracts issued to Caltech & UCSC for the system design phase.
	Complete

	3
	Science Case Requirements Summary v1.0 Release
	10/27/06
	Initial Release of the Science Requirements as input to trade studies and performance budgeting
	Complete

	4
	System Requirements Document (SRD) v1.0 Release 
	12/8/06
	Initial release of System Requirements with emphasis on the science requirements
	Complete

	5
	Performance Budgets Summary v1.0 Release
	6/15/07
	First round of all performance budgets complete & documented
	Complete

	6
	SRD v2.0 Release
	5/22/07
	Second release of System Requirements Document
	Nearing Completion

	7
	Trade Studies Complete
	6/22/07
	All trade studies complete & documented (as a series of KAONs); with one new trade study excepted
	Complete

	8
	SRD v3.0 Release
	9/7/07
	Third release of System Requirements
	Not started

	9
	System Design Manual v1.0 Release
	9/21/07
	First release of System Design Manual
	Complete

	10
	Technical Risk Analysis v1.0 Release
	9/21/07
	First round of project risk analysis complete & documented
	Complete

	11
	Cost Review Complete
	12/7/07
	Project cost estimates complete, documented & internally reviewed
	Some work done as part of system architecture activity

	12
	SDM v2.0 Release
	2/12/07
	Final system design phase version
	


1.3.2 Schedule

The following discussion focuses on the WBS elements for which major work should have occurred through October.    

SD Phase Management (WBS 1).  We are generally on track with the management items.  The planning and contracting is complete to date and meetings are being held on schedule.   The two, initially unplanned, proposals were also supported.
System Requirements (WBS 2).   We continue to be behind schedule on developing and documenting these requirements, although progress continues to be made on the second version of the SCRD and SRD.  By not having these sufficiently defined we assume more risk that the performance budgets and the AO system and science instrument decisions may need to change. This has been somewhat mitigated by producing a science case requirements summary sheet that the technical team has been referencing.  The status of the remaining science case tasks has been summarized and Le Mignant and McGrath are helping in this area.   

Performance Budgets (WBS 3.1.1).  The performance budgets have largely been on hold during this period. 
Trade Studies (WBS 3.1.2).  Only one trade study remains to be completed. 
System Architecture (WBS 3.1.3).  This phase has largely been completed on schedule.  The remaining element, which is behind schedule, is the completion of the first release of the functional requirements for the science operations and science instruments.   
AO System (WBS 3.2), Laser Facility (WBS 3.3) and Science Operations (WBS 3.4).  The subsystem design phase has gotten off to a slower start than planned, however good progress has been made, people are coming up to speed and we do have some good subsystem leadership.  This design phase will continue to be the primary focus of the team during the next two months.  
Science Instruments (WBS 3.5).  This effort is behind the replanned schedule, but has recently made good progress with the production of the ATI proposal.  This proposal pushed forward requirements and design work on the deployable near-IR integral field spectrograph.  The EC needs to work with Adkins to get this WBS on schedule.  
1.3.3 Budget

As mentioned in Progress Report #2 the total FY07 budget is $818k.  The total budget spent in FY07 was $730k.  This represents 92% of the FY07 budget, excluding contingency and 64% of the total System Design Phase budget.  

1.4 Anticipated Accomplishments in Next Period

The next project report will be distributed prior to the January Science Steering Committee Meeting.  The priority during this period will be on the subsystem design (WBS 3.2 to 3.5) and functional requirements, followed by development and review of the NGAO cost estimates.  We will also need to complete the second release of the science case and system requirements.  We anticipate milestones 6 and 11 (see Milestone table in section 1.3.1) to be complete by the next report.

2. Schedule

A high level snapshot of the tracked version of the schedule through October is shown below with 48% of the tasks complete and 53% of the work complete.  Note also that the canceled trade studies were removed to reflect the correct % complete for this WBS (this did not change the overall % complete or % work complete).
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Note that the % complete is somewhat of an underestimate since % completes were not available for the science requirements.     
3. Financial Summary

Overall Budget: The total expenditure through the end of Sept. is $730k as summarized in the following table along with the year to date (YTD) total and the FY plan from the SEMP (not from the replan).  This represents 92% of the $798k FY07 budget, excluding $20k of contingency.  These expenditures represent 64% of the system design phase budget ($1142.8k including contingency).  This should be compared to the 53% of the work complete, through Oct., noted in the tracked schedule.  This difference between % complete and & spent has been growing over the last few months and needs to be addressed.  This is potentially partly due to new people getting involved in the subsystem design phase and needing to come up to speed.
The average number of FTEs working on the NGAO system design tasks at our three institutions was 5.4 in FY07 versus the 6.1 FTE level in the SEMP.    

	Category
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	YTD
	FY Plan
	% Spent

	Personnel (FTEs)
	4.1
	5.2
	3.4
	5.7
	6.9
	5.4
	6.5
	5.2
	5.0
	5.3
	5.6
	7.2
	5.4
	6.1
	90%

	Personnel ($k)
	29.8
	50.0
	29.5
	62.2
	62.3
	49.0
	73.7
	52.8
	56.0
	69.8
	73.1
	78.6
	686.8
	700.6
	98%

	Travel, phone ($k)
	0.1
	2.7
	0.2
	5.6
	4.8
	0.1
	3.1
	1.7
	2.4
	7.3
	7.2
	2.1
	37.2
	39.9
	93%

	Students ($k)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	3.1
	3.1
	6.2
	57.4
	11%

	Total ($k)
	29.9
	52.6
	29.6
	67.8
	67.2
	49.1
	76.8
	54.5
	58.4
	77.1
	83.4
	83.9
	730.2
	797.9
	92%

	Contingency ($k)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	20.0
	0%


The monthly costs by Institution are plotted in the following graph.  The variability is believed to be a result of a combination of using non-dedicated personnel and cycling people on and off for specific tasks.
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WMKO Report: The following table lists the WMKO FTEs and total costs through Sept.  WMKO is 2% high on the planned FTEs and personnel costs and $2.5k high on procurements.  Overall the WMKO budget is 3% ($8.3k) over the FY07 plan.
	Category
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	YTD
	FY Plan
	% Spent

	Personnel (FTEs)
	2.1
	2.5
	1.4
	3.2
	3.7
	2.5
	3.2
	2.6
	3.0
	2.2
	3.3
	4.2
	2.8
	2.8
	102%

	Personnel ($k)
	16.1
	27.1
	11.0
	31.8
	27.3
	22.4
	29.5
	26.4
	23.8
	20.2
	39.2
	36.4
	311.3
	305.5
	102%

	Travel, phone ($k)
	0.1
	2.5
	0.1
	0.6
	0.1
	0.1
	2.7
	1.7
	1.8
	3.8
	1.6
	0.9
	15.8
	13.3
	119%

	Total ($k)
	16.2
	29.5
	11.1
	32.4
	27.4
	22.4
	32.2
	28.1
	25.6
	23.9
	40.8
	37.3
	327.1
	318.8
	103%


COO Report: The following table lists the COO FTEs and total personnel costs through Sept.   COO is significantly (~20%) below the expected number of FTEs however this has apparently been compensated with higher level FTEs as seen by the personnel dollars.  Overall the COO budget is 4% ($10.5k) over the FY07 plan.   Through Sept. a total of $261.1k has been billed (another $4.8k higher than the total below; an explanation has been requested).
	Category
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	YTD
	FY Plan
	% Spent

	Personnel (FTEs)
	0.3
	1.1
	0.7
	1.3
	1.8
	1.3
	1.8
	1.1
	1.4
	2.1
	1.6
	1.4
	1.3
	1.6
	82%

	Personnel ($k)
	6.9
	15.1
	11.4
	22.2
	26.5
	16.0
	33.5
	15.7
	20.5
	30.4
	19.3
	27.5
	245.0
	232.5
	105%

	Travel, phone ($k)
	0.0
	0.2
	0.1
	4.3
	0.3
	0.0
	0.0
	0.0
	0.4
	1.3
	3.5
	1.2
	11.3
	13.3
	85%

	Total ($k)
	6.9
	15.3
	11.5
	26.5
	26.8
	16.0
	33.5
	15.7
	20.8
	31.7
	22.8
	28.7
	256.3
	245.8
	104%


UCO/Lick Report: The following table lists the UCO/Lick FTEs and total personnel costs through Sept.  UCO is low in both FTEs and personnel costs versus the plan.  Overall the UCO budget is 20% ($25.2k) under the FY07 plan.  Through Sept. a total of $54k has been billed covering expenses through March/07.
	Category
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	YTD
	FY Plan
	% Spent

	Personnel (FTEs)
	1.7
	1.7
	1.3
	1.2
	1.4
	1.6
	1.6
	1.6
	0.6
	1.0
	0.8
	1.6
	1.3
	1.7
	78%

	Personnel ($k)
	6.8
	7.8
	7.0
	8.1
	8.6
	10.6
	10.6
	10.6
	11.7
	19.3
	14.6
	14.7
	130.6
	162.6
	80%

	Travel, phone ($k)
	0.0
	0.0
	0.0
	0.7
	4.4
	0.0
	0.4
	0.1
	0.2
	2.2
	2.1
	0.0
	10.1
	13.3
	76%

	Total ($k)
	6.8
	7.8
	7.0
	8.9
	13.0
	10.6
	11.0
	10.7
	12.0
	21.5
	16.7
	14.7
	140.7
	175.9
	80%


A postdoc is included in the UCO budget.  The postdoc, Elizabeth McGrath, started full-time paid work in early September subsequent to the completion of her Ph.D. defense. 
Science Case Requirements Report:  The SEMP does include 620 hours ($19k) for graduate students to support the science case development.  A student of F. Marchis was funded for the period of Aug. 1 through Nov. 30 for a total cost of $13.2k.  Through Sept. a total of $6.2k has been billed.

Project scientist and science community participation, which is “free” to the project, is not tracked.
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