[image: image1.png]



            Keck Adaptive Optics Note 849
Keck Next Generation Adaptive Optics

Preliminary Design Phase Project Report #31

P. Wizinowich, Sean Adkins and the NGAO Team

December 31, 2010

1. Narrative

This report is the thirty-first 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 November 2010.   

1.1 Summary

The focus in November 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 January 19.

· ATI-funded near-IR tip-tilt sensor. SDR successfully completed on 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. Effort discontinued.  

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

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 November included the following:

· PSF calibration.

· Formulated an observing plan for testing/verifying the r0 estimator used in Jolissaint’s code.  Team hopes to make these observations during early 2011 (semester A) as part of AO engineering time.  The seeing (r0) 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.

· Data taken to measure the AO deformable mirror actuator influence functions.  This information is needed to determine the contribution of imperfect actuator fitting to the incoming distorted wavefront on the estimated PSF.

· Reduced  Focal Anisoplanatism (FA)

· Team met in early December and concluded that the gains in AO performance from Ellerbroek’s reconstruction (MVE) techniques were largely due to regularization (smoothing) in both NGS and LGS cases.  The current Keck reconstructor already has a similar regularization term included in the reconstruction matrix.  MVE for LGS should show “stretching” to overcome cone effect, but this gain appears to be smaller than originally expected.   Careful checking of original simulations (done circa 2006) revealed that much of the expected gain was from not correctly accounting for the modeled deformable mirror’s inability to correct for the highest spatial frequency components of focus anisoplanatism (cone effect).  This effect masked some of the cone effect error leading the team to believe that the gain was bigger than expected.

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 November: 

KAON 843, Preliminary Design Phase Project Report #30

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.  The tracked version of the DAVINCI MS Project plan is 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).  A total of $3124k has been spent through November or 95% of the budget including contingency.   

1.6 Anticipated Accomplishments in the Next Period

All of the previously anticipated accomplishments through September have been completed and we have chosen not to list them here (see the June report for this list).  No major accomplishments were planned for 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 

Nov 2010

Dec 2010 to 

Apr 2011

Expenses Notes Actuals Actuals Actuals Projected Total

Senior Personnel

Peter Wizinowich, Project Manager 63,885 $        73,255 $        30,800 $        10,000 $        177,939 $     

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

Richard Dekany, Co-investigator 45,202 $        107,396 $      43,908 $        3,000 $          199,505 $     

Donald  Gavel, Co-investigator 46,560 $        56,209 $        8,696 $          - $                 111,464 $     

Total Senior Personnel 155,647 $      236,859 $      83,403 $        13,000 $        488,909 $     

Other Personnel

Post Doctoral Associates 50,133 $        48,856 $        18,009 $        - $                 116,998 $     

Other Professionals (Technician, Programmer, Etc.) 341,287 $      992,368 $      265,319 $      80,000 $        1,678,973 $  

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

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

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

Other - $                 - $                 - $                 - $                 - $                

Total Salaries and Wages

547,066 $      1,278,083 $   366,731 $      93,000 $        2,284,881 $  

Fringe Benefits 153,359 $      337,779 $      104,593 $      26,412 $        622,142 $     

Total Salaries, Wages and Fringe Benefits

700,425 $      1,615,862 $   471,323 $      119,412 $      2,907,023 $  

Equipment - $                 - $                 - $                 - $                

Travel

Domestic 19,040 $        9,801 $          24,715 $        - $                 53,556 $       

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

Other Direct Costs

Materials and Supplies 6,488 $          19,138 $        5,372 $          1,000 $          31,998 $       

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

Consultant Services - $                 22,111 $        98,821 $        - $                 120,932 $     

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

Subawards (Subcontracts) - $                 44,125 $        70,350 $        30,000 $        144,475 $     

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

Total Other Direct Costs

9,754 $          88,135 $        176,187 $      31,400 $        305,477 $     

Total Direct Costs

729,219 $      1,722,335 $   672,226 $      150,812 $      3,274,592 $  

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

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

Total Direct and Indirect Costs

729,219 $      1,722,335 $   672,226 $      150,812 $      3,274,592 $  

Contingency

Labor (Total Salaries, Wages and Fringe Benefits)  3 - $                 - $                 - $                 1,184 $          1,184 $         

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

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

Total Contingency

- $                 - $                 - $                 1,184 $          1,184 $         

Total Cost including contingency

729,219 $      1,722,335 $   672,226 $      151,996 $      3,275,776 $  

Funding Profile

2007 TSIP Funding 6 729,219 $      1,318,141 $   - $                 2,047,360 $  

2009 TSIP Funding 7 404,195 $      672,226 $      151,996 $      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.

Year 3


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