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1. Narrative

This report is the twenty-eighth 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 August 2010.   

1.1 Summary

The focus in August 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):

· 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.

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

1.2.2 WBS 1.3.2.2 Project Management and Meetings

1.2.3 WBS 1.3.2.4 Proposals

A decision was made to request TSIP funds for two other non-AO projects instead of AO-correction of the ATI-funded near-infrared tip-tilt sensor.  A decision on whether to proceed with an ATI PSF reconstruction proposal will be made in September.  

The Astro2010 report identified a mid-scale innovations program as the 2nd highest priority large scale ground-based astronomy project.  Next generation AO systems were explicitly mentioned as candidates for this program.  This offers us the option to seek mid-scale funding to continue NGAO.   

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 August included the following:

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

· PSF-reconstruction

· On-axis NGS AO PSF recovery data was recorded on the night of August 26 over a range of 10th to 14th R-magnitude.  A few asteroids were observed as potential targets for PSF recovery.

· MASS/DIMM and wavefront controller telemetry data were recorded during LGS AO observations of AGNs on the nights of August 29 and 31, along with observations of calibration star pairs.

· Upgrades to the AO telemetry recording system (TRS) were tested.  The changes are intended to fix bugs when the TRS database is queried from IDL.  The changes would allow the recording of AO keywords into the database to assist with later analysis.  

· Parametric Oscillator (PO) implementation

· A draft system requirements document was prepared.

· A draft statement of work document was prepared for the real-time controller modifications that would be done by Microgate.

· AO and accelerometer data were recorded on two interferometer nights.  The data is being analyzed to determine the performance of the PO techniques.  Preliminary analysis points to smaller gains than originally expected.

· Reduced  Focal Anisoplanatism (FA)

· A group meeting (Dekany, Ellerbroek, Gavel, Neyman, Wizinowich) was held to discuss possible approaches to this project and its potential utility.  A plan for work over the next few months was developed.

· Team decided to explore Ellerbroek’s technique for closed loop minimum variance estimators that can be constructed as a single matrix multiply.  This type of reconstructor is compatible with the current hardware and would not require real time code changes.

· Software Framework Selection

· The Telescope Control System and NGAO software teams worked on evaluating the remaining two software framework options: EPICS and the Common Services Framework from ATST.  The team has recommended that we proceed with EPICS.  An official decision will be made in September.

· Mechanical model cleanup

· Some progress made.

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 August:

KAON 799, Preliminary Design Report #27

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 $2928k has been spent through August or 99% of the budget excluding contingency (89% 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 along with their status in italics:

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

The anticipated accomplishments for September are the following:

· Make a decision on the software framework infrastructure for NGAO.

· Make a decision on whether to proceed with the parametric oscillator.

2. Financial Summary

The budget, expenditures to date and estimate to completion for the NGAO project is shown in Table 1.

[image: image2.emf]Year 1 Year 2

May 2008 to 

April 2009

May 2009 to 

Apr 2010

May 2010 to 

July 2010

Aug 2010 to 

Apr 2011

Expenses Notes Actuals Actuals Actuals Projected Total

Senior Personnel

Peter Wizinowich, Project Manager 63,885 $        73,255 $        27,124 $        15,000 $        179,264 $     

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

Richard Dekany, Co-investigator 47,841 $        106,829 $      37,518 $        15,000 $        207,188 $     

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

Total Senior Personnel 158,285 $      236,293 $      73,338 $        39,000 $        506,916 $     

Other Personnel

Post Doctoral Associates 50,133 $        48,856 $        15,985 $        12,214 $        127,188 $     

Other Professionals (Technician, Programmer, Etc.) 339,317 $      989,940 $      201,432 $      125,000 $      1,655,688 $  

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

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

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

Other - $                 - $                 - $                 - $                 - $                

Total Salaries and Wages

547,735 $      1,275,088 $   290,755 $      176,214 $      2,289,792 $  

Fringe Benefits 153,533 $      337,000 $      82,345 $        50,045 $        622,923 $     

Total Salaries, Wages and Fringe Benefits

701,268 $      1,612,088 $   373,100 $      226,259 $      2,912,715 $  

Equipment - $                 - $                 - $                 - $                

Travel

Domestic 18,991 $        8,881 $          23,755 $        3,000 $          54,627 $       

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

Other Direct Costs

Materials and Supplies 6,488 $          19,138 $        4,437 $          1,000 $          31,063 $       

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

Consultant Services - $                 22,111 $        77,598 $        28,000 $        127,709 $     

Computer Services 2,628 $          2,580 $          860 $             400 $             6,468 $         

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

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

Total Other Direct Costs

9,754 $          88,135 $        83,464 $        29,400 $        210,754 $     

Total Direct Costs

730,013 $      1,717,642 $   480,319 $      258,659 $      3,186,633 $  

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

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

Total Direct and Indirect Costs

730,013 $      1,717,642 $   480,319 $      258,659 $      3,186,633 $  

Contingency

Labor (Total Salaries, Wages and Fringe Benefits)  3 - $                 - $                 - $                 89,143 $        89,143 $       

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

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

Total Contingency

- $                 - $                 - $                 89,143 $        89,143 $       

Total Cost including contingency

730,013 $      1,717,642 $   480,319 $      347,802 $      3,275,776 $  

Funding Profile

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

2009 TSIP Funding 7 400,295 $      480,319 $      347,802 $      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 August 2010

