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1. Narrative

This report is the twenty-seventh monthly project report for the Preliminary Design (PD) phase in the development of the W. M. Keck Observatory’s (WMKO’s) Next Generation Adaptive Optics (NGAO) facility.  This report covers the PDR follow-up work performed in July 2010.   

1.1 Summary

The focus in July was on the post-PDR NGAO activities, the July 7 SSC meeting at which the next steps for NGAO was discussed and preparing pre-proposals for SSC and Director review.  

1.2 Management Status

The PD phase plan presented at the SDR included work under the following management WBS elements. The progress in each of these areas is discussed below.

1.2.1 WBS 1.3.2.1 Planning

The NGAO related post-PDR development activities, identified in the June report, include the following items (in approximate order of priority):

· MRI-funded laser launch telescope

· ATI-funded near-IR tip-tilt sensor

· MRI-proposed laser

· PSF reconstruction demonstration

· Parametric oscillator implementation

· Reduced focal anisoplanatism error

The first four of the above projects are proceeding.  An approach to the last project on this list is still under development.

A MS project plan and budget was prepared for the parametric oscillator demonstration that would have completion in March 2011.  We are proceeding with the system design phase of this project and will review whether to continue it in September.  A project team kick-off meeting was held to discuss the plan and start work on the project.

Several additional NGAO risk reduction activities were also identified as appropriate to carry out:

· Differential motion between DAVINCI and the NGAO tip-tilt sensors

· Real-time control design

· Control system design

· Performance modeling

· Wavefront sensor camera path forward

· Mechanical model clean-up

Some work was performed on the real-time control design, performance modeling (especially the Galactic Center case and modeling in support of the pre-proposals) and mechanical model cleanup in July.

1.2.2 WBS 1.3.2.2 Project Management and Meetings

1.2.3 WBS 1.3.2.4 Proposals

Final NSF approval of the ATI proposal for a near-IR tip-tilt sensor was received. 

The SSC requested that the NGAO team prepare 3 page pre-proposal recommendations for potential submission to TSIP or ATI.  The team provided pre-proposals for AO-correction of the ATI-funded near-infrared tip-tilt sensor and for PSF reconstruction.  The SSC/Directors are scheduled to review these pre-proposals on August 6.  

1.2.4 WBS 1.3.2.5 Programmatic Risk Assessment and Mitigation

1.3 Technical Status

The technical status was reported at the NGAO PDR held in June.  

Technical progress in July included the following:

· A Contour software update to support the requirements database was successfully installed.

· PSF-reconstruction

· Lu and Jolissaint recorded data during Lu’s July LGS AO Galactic Center (GC) run.  This data will be used to test photometric corrections of the GC.

· A revised version of the wavefront controller Telemetry Recorder System (TRS) query tool was written that includes tip-tilt data in LGS AO mode.  Work continued on debugging issues with the IDL to TRS interface in the area of queries of the RTC configuration.

· Continued work on simulations that show how PSF knowledge affects things like recoverable galaxy morphological properties and black hole mass estimates.  Similar PSF issues are currently being discussed among groups working on HST WFC3 near-IR data, enabling a mutually beneficial collaboration. 

· Parametric Oscillator (PO) implementation

· Located the ‘as-built” transfer functions for the current NGS and LGS AO systems, and the source code, control parameters and data items for the interferometer implementation of its PO.  

· Recorded accelerometer and AO data on both telescopes during a recent interferometer run.  The data are being analyzed to estimate the performance of the PO technique.

· Reduced  Focal Anisoplanatism (FA)

· Potential use of Cn2 information from the Mauna Kea facility MASS as a statistical prior in a reconstructor for single LGS AO was discussed.  The current closed loop real-time processor would require modification to incorporate the open loop back-projection tomography estimator; the DM actuator hysteresis could be a limiting factor for this type of reconstructor since we don’t know where the DM surface actually is.

1.4 Keck Adaptive Optics Notes

All of the NGAO KAONs can be found at:

http://www.oir.caltech.edu/twiki_oir/bin/view/Keck/NGAO/NewKAONs.  

The following KAONs were produced in July:

KAON 778, Preliminary Design Report #26

KAON 779, Preliminary Design Reviewer Report

1.5 Schedule and Budget Status

1.5.1 Milestones

As reported in the June report all of the preliminary design phase milestones and preliminary design phase mini-reviews were completed. 

1.5.2 Schedule

A high level snapshot of the tracked version of the new schedule through July 2010 is shown in Figure 1 with 82% of the total PD phase work complete (versus 81% complete at the end of June 2010).  

For the purposes of the NGAO PD phase, and due to the future funding uncertainty, no additional work has occurred on the DAVINCI science instrument design. The tracked version of the DAVINCI MS Project plan is therefore unchanged since the June 2010 report (52% of the overall design work and 73% of the PD work is complete).

1.5.3 Budget

The total NGAO PD phase budget (from the SEMP) was $3030k excluding contingency; the contingency was $449k.  The revised total NGAO PD phase budget, based on the funded TSIP proposal, is $3276k including contingency (an overall reduction of $203k).  The contingency in the new budget is $157k and we also assigned $149k for work in July and August to wrap up action items from the preliminary design review meeting.  The new budget to complete the work through the design review, excluding contingency, is therefore $3276k - $157k - $149k = $2970k.  

A total of $2885k has been spent through July or 97% of the budget excluding contingency (88% including contingency), compared to 82% of work completed excluding the science instrument.   

1.6 Anticipated Accomplishments in the Next Period

All of the previously anticipated accomplishments through June have been completed and we have chosen not to list them here (see the June report for this list).  

The anticipated accomplishments for July along with their status in italics:

· NGAO presentation to the WMKO Science Steering Committee and CARA Board.  Complete.

The anticipated accomplishments for August are the following:

· Submit & review pre-proposals with SSC/Directors.

2. Financial Summary

The budget, expenditures to date and estimate to completion for the NGAO project is shown in Table 1.
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Figure 1: Tracked version of the new PD phase schedule through July 2010
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Expenses Notes Actuals Actuals Actuals Projected Total

Senior Personnel

Peter Wizinowich, Project Manager 63,885 $        73,255 $        23,166 $        15,000 $        175,306 $     

Claire Max, Project Scientist 1 - $                 - $                 - $                 - $                 - $                

Richard Dekany, Co-investigator 47,841 $        106,829 $      31,030 $        15,000 $        200,700 $     

Donald  Gavel, Co-investigator 46,560 $        56,209 $        8,696 $          9,000 $          120,464 $     

Total Senior Personnel 158,285 $      236,293 $      62,892 $        39,000 $        496,470 $     

Other Personnel

Post Doctoral Associates 50,133 $        48,856 $        11,992 $        12,214 $        123,195 $     

Other Professionals (Technician, Programmer, Etc.) 339,317 $      989,940 $      186,462 $      125,000 $      1,640,718 $  

Graduate Students - $                 - $                 - $                 - $                 - $                

Undergraduate Students - $                 - $                 - $                 - $                 - $                

Secretarial - Clerical (If Charged Directly) - $                 - $                 - $                 - $                 - $                

Other - $                 - $                 - $                 - $                 - $                

Total Salaries and Wages

547,735 $      1,275,088 $   261,345 $      176,214 $      2,260,383 $  

Fringe Benefits 153,533 $      337,000 $      73,994 $        50,045 $        614,572 $     

Total Salaries, Wages and Fringe Benefits

701,268 $      1,612,088 $   335,340 $      226,259 $      2,874,955 $  

Equipment - $                 - $                 - $                 - $                

Travel

Domestic 18,991 $        8,881 $          23,352 $        3,000 $          54,224 $       

Foreign - $                 8,537 $          - $                 - $                 8,537 $         

Other Direct Costs

Materials and Supplies 6,488 $          19,138 $        4,330 $          1,000 $          30,956 $       

Publication Costs/Documentation/Dissemination - $                 - $                 - $                 - $                 - $                

Consultant Services - $                 22,111 $        73,008 $        28,000 $        123,119 $     

Computer Services 2,628 $          2,580 $          645 $             400 $             6,253 $         

Subawards (Subcontracts) - $                 44,125 $        - $                 - $                 44,125 $       

Other 638 $             181 $             569 $             - $                 1,389 $         

Total Other Direct Costs

9,754 $          88,135 $        78,552 $        29,400 $        205,842 $     

Total Direct Costs

730,013 $      1,717,642 $   437,244 $      258,659 $      3,143,558 $  

Indirect Costs 2 - $                 - $                 - $                 - $                 - $                

Total Indirect Costs - $                 - $                 - $                 - $                 - $                

Total Direct and Indirect Costs

730,013 $      1,717,642 $   437,244 $      258,659 $      3,143,558 $  

Contingency

Labor (Total Salaries, Wages and Fringe Benefits)  3 - $                 - $                 - $                 132,218 $      132,218 $     

Materials (Equipment, Materials and Supplies) 4 - $                 - $                 - $                 - $                 - $                

Less Planned Usage of Contingency 5 - $                 - $                 - $                 - $                 - $                

Total Contingency

- $                 - $                 - $                 132,218 $      132,218 $     

Total Cost including contingency

730,013 $      1,717,642 $   437,244 $      390,877 $      3,275,776 $  

Funding Profile

2007 TSIP Funding 6 730,013 $      1,317,347 $   - $                 2,047,360 $  

2009 TSIP Funding 7 400,295 $      437,244 $      390,877 $      1,228,416 $  

Total Funding

3,275,776 $  

Notes:

1.  Academic appointment, no direct labor charged to project.

2.  All participants are waiving their normal indirect cost charges.

3.  Labor contingency is 10% for the preliminary design phase.

4.  Materials contingency is 0% for the preliminary design phase.

5.  No usage of contingency is planned at this time.

6.  20 nights.

7.  12 nights.

Year 3


Table 1:  NGAO PD Phase Expenditure Summary for Year 1 to 3 through July 2010

