Meeting Single LGS tomography or Reduced Focal Anisoplanatism
Attending:  Peter PW, Don DG, Rich RD, Brent BE and Chris CN
Goals: Decided what the logical next steps are. 
Compare notes on using Cn2 profile information with LGS reconstructors. 
Resolved: 

Original idea still useful, continue project through simulation phase to assess performance gains (need to understand the bang for the buck)
Expand simulation task to include some other ideas, with emphasis still on item 1:

1) Reduced FA error (Original goal)

2) Balance Sci. and NGS TT correction for “best” performance

3) Improve other science metric, i.e. astrometry error

Look at reconstructors that don’t require RTC, Microgate modifications
Actions:

1) CN: Will perform some LAOS simulations to scope out expected performance. CN will expand simulations to include other goals besides reducing FA, initial results due by next meeting 

2) BE: Convert RATFOR to MATLAB for constrained Min. Var. estimators from 1994 paper. BE goal to complete in 6 weeks, update on progress in 2 weeks. 

3) RD: draft observation/test plan: first draft due next meeting
4) CN: Check performance of current IDL recon.pro code, report next meeting
5) CN/PW: Ask Microgate (MG) about expanding the NGWFC/RTC to support Pseudo Open Loop Control, reply from MG in 3 months.  Not asking for a quote but just a sense of what it would take to implement
6) ALL: Meet again in one month, exchange emails as needed.

7) CN: Add page for project to NGAO TWiki

Notes/Minutes:
Some initial discussion of goal for this NGAO follow on work, if the follow on MRI proposal for next year would emphasize “limited LGS Tomography” or “IR tip-tilt star sharpening”.  No immediate decision, but IR tip-tilt sharpening was previously ranked to go 1st.  But this current work must be small $ and involve using end of current NGAO TSIP funds.

Reviewed Chris’s slides, some comments and questions

1) Don: In future we might use GoToMeeting to have a virtual black board to share equations/ideas, etc.

2) Rich: which is the bigger effect Cn2 profile or open loop control? 

CN: Will work in this with first round of simulation, LAOS simulation with Cn2 optimized to isolate ground layer effects

3) CN: Worry that DM Hysteresis will reduce effectiveness of estimating “open loop measurements”. 

Don: Brent, how are you simulating DM Hysteresis in LAOS? 

Brent: Use model in LAOS, (need to find reference).But to first order ‘errors’ from hysteresis cancel out is this class of closed loop estimators. 

4) BE, RD: both commented on need to consider balance between different goals, A) On axis FA reductions or B) Correction of both Science and NGS Tip Tilt Star.  RD: Maybe you just put the LGS between them which is easier to do. BE: Maybe you do both things LGS pointing and RTC optimizing.
5) DG, CN: Appears we aren’t ready to make a down select to the “algorithm” but investigating all the suggestions is only a small delta on doing this round of simulations.
6) Some discussion on how the current system handles the rotation of pupil and the zenith dead zone. 

Action: CN to verify his statements by looking at the real IDL code recon.pro  

Action: CN/PW to investigate with Microgate how hard it is to add second matrix multiply.
7) BE: I can take my old RATFOR code and convert it to MATLAB for generating constrained minimum variance reconstructors. These are non-iterative unlike the Pseudo Open Loop controllers.   Also might be useful to GEMINI folks.

8) RD:  We want to look at other metrics besides just Strehl, frequency spectrum of phase errors also important, might consider which science is best served by these reconstructors.  Astrometry (reduction field anisoplanatism with limited Strehl gain), High Contrast observation of Binary Brown Dwarfs (want high Strehl over small field), etc.

8) PW: Would like us to consider simple things, like rescaling the correction, that are less mathematically optimal but more simple to actually apply.    (CN note after meeting: We want a freshman physics explanation of what we are doing)

