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1. Narrative

This report is the thirtieth 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 October 2010.   

1.1 Summary

The focus in October was on the post-PDR NGAO activities and the next steps for NGAO.  

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).  Their high level status as been included:

· MRI-funded laser launch telescope. System PDR successfully completed on October 12. Launch telescope DDR scheduled for November 30.

· ATI-funded near-IR tip-tilt sensor. SDR planned for Dec. 7.

· MRI-proposed laser. Proposal unsuccessful; will be resubmitted in January.  

· PSF reconstruction demonstration. Efforts ongoing.

· Parametric oscillator implementation. Effort discontinued.

· Reduced focal anisoplanatism error. Cost/benefit analysis continuing.  

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

The mechanical model clean-up is complete.

1.2.2 WBS 1.3.2.4 Proposals

PSF reconstruction proposal submitted to ATI on November 2.  Laser proposal will be resubmitted to MRI in January. 

1.3 Technical Status

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

Technical progress in October included the following:

· PSF calibration.

· Completed and submitted a proposal to the NSF ATI program.

· Jolissaint restructured his r0 (seeing) estimator for Keck and tested it with simulated data.  Discussed ways to calibrate and or verify that the estimator is working, including comparison with the Mauna Kea MASS/DIMM and open loop images from the AO system.  The seeing is needed to extrapolate the residual wavefront error to scales that are not measured or corrected by the AO system.  The standard PSF recovery methods assume that Kolmogorov turbulence is a reasonable approximation.

· Neyman sent Jolissaint current information on the reflectivity of the Keck segments.  The AO data recorded over the summer may be impacted by the aperture apodization, as old coatings on the Keck 2 segments were exchanged over the summer with ones that have a fresh aluminum coating.  Also provided segment wavefront maps to determine the effect of the segment wavefront errors on the PSF. 

· Reduced  Focal Anisoplanatism (FA)

· Ellerbroek provided more results from his closed loop minimum variance estimator (MVE) reconstructor code.   The performance improvement obtained through the use of the MVE or constrained MVE is not huge, but is consistent and non-negligible compared to a least-squares reconstructors.  Also determined that there may be an advantage (at least for some observations) in adjusting the pointing of the LGS away from the science object once an IR NGS WFS is implemented at Keck.  The performance penalty in the science direction is smaller than the improvement in the NGS direction, and may optimize overall performance for the case of a faint NGS that needs to be "sharpened".

· Neyman prepared a plan and schedule estimate for doing an on-sky test of the MVE reconstructor at Keck. Group will meet in earlier November to determine if we should continue in this direction.

· Science Case.  

· Compared performance of NGAO for extragalactic science to present day Keck LGS AO and Keck LGS AO with the new near-IR tip-tilt sensor.  

· Summarized new material from the science case requirements document on integral field unit simulations, black hole mass measurements and resolved stellar populations.

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 October:

KAON 822, Preliminary Design Phase Project Report #29

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

There is little point in tracking the PD phase schedule since our tasks and priorities have changed for the post-PDR work.  A high level snapshot of the tracked version of the new schedule through July 2010 was provided in the July 2010 report; with 82% of the total PD phase work complete.  

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 $3008k has been spent through October or 92% of the budget including contingency.   

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 along with their status in italics:

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

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

· Make a decision on the software framework infrastructure for NGAO.  Complete.
· Make a decision on whether to proceed with the parametric oscillator.  Complete.
No major accomplishments were planned to be completed in October or November.

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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May 2008 to 

April 2009

May 2009 to 

Apr 2010

May 2010 to 

Oct 2010

Nov 2010 to 

Apr 2011

Expenses Notes Actuals Actuals Actuals Projected Total

Senior Personnel

Peter Wizinowich, Project Manager 63,885 $        73,255 $        29,218 $        15,000 $        181,358 $     

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

Richard Dekany, Co-investigator 47,841 $        106,829 $      41,064 $        15,000 $        210,734 $     

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

Total Senior Personnel 158,285 $      236,293 $      78,978 $        39,000 $        512,557 $     

Other Personnel

Post Doctoral Associates 50,133 $        48,856 $        18,009 $        12,214 $        129,212 $     

Other Professionals (Technician, Programmer, Etc.) 339,317 $      989,940 $      239,147 $      125,000 $      1,693,403 $  

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

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

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

Other - $                 - $                 - $                 - $                 - $                

Total Salaries and Wages

547,735 $      1,275,088 $   336,134 $      176,214 $      2,335,172 $  

Fringe Benefits 153,533 $      337,000 $      95,632 $        50,045 $        636,210 $     

Total Salaries, Wages and Fringe Benefits

701,268 $      1,612,088 $   431,766 $      226,259 $      2,971,381 $  

Equipment - $                 - $                 - $                 - $                

Travel

Domestic 18,991 $        8,881 $          23,664 $        3,000 $          54,536 $       

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

Other Direct Costs

Materials and Supplies 6,488 $          19,138 $        4,496 $          1,000 $          31,122 $       

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

Consultant Services - $                 22,111 $        98,821 $        28,000 $        148,932 $     

Computer Services 2,628 $          2,580 $          1,075 $          400 $             6,683 $         

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

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

Total Other Direct Costs

9,754 $          88,135 $        104,961 $      29,400 $        232,251 $     

Total Direct Costs

730,013 $      1,717,642 $   560,392 $      258,659 $      3,266,706 $  

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

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

Total Direct and Indirect Costs

730,013 $      1,717,642 $   560,392 $      258,659 $      3,266,706 $  

Contingency

Labor (Total Salaries, Wages and Fringe Benefits)  3 - $                 - $                 - $                 9,070 $          9,070 $         

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

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

Total Contingency

- $                 - $                 - $                 9,070 $          9,070 $         

Total Cost including contingency

730,013 $      1,717,642 $   560,392 $      267,729 $      3,275,776 $  

Funding Profile

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

2009 TSIP Funding 7 400,295 $      560,392 $      267,729 $      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 October 2010

