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	Title
	Mitigating focal anisoplanatism using Cn2-optimized LGS reconstructors

	Date
	TBD

	Lead
	TBD

	Time requested
	~2 hr

	Required conditions
	On-sky, atmospherically-limited AO performance


	Purpose

We wish to verify the performance gains for single-LGS performance predicted by simulations, thereby immediately benefiting science sensitivity and PSF control while mitigating technical risk for NGAO.

Resulting data will be transferred to TBD for analysis.  Data will include:

Mauna Kea MASS/DIMM Cn2(h,t) profile data

NIRC2 image data (open loop, telescope corrected to estimate seeing)

NIRC2 image data (closed loop, to evaluate performance under various conditions – 
see below) 

Wind speed estimates (TBC)

Reported seeing information from other MK observatories (TBC)

Note:  the validity of this experiment will depend upon the appropriateness of the Cn2(h,t) measurement used in development of the optimal reconstructor(s) to actual conditions.  Conditions exhibiting rapid variation of Cn2(h) should be avoided.




	Test procedure

1. Perform all usual pre-observing calibrations, including NCP calibration.  Obtain sky flats per usual procedures for Ks observing band with NIRC2.

2. Confirm nominal operation of the MK MASS/DIMM.

3. Obtain mean wind speed estimate from meterological or other sources (incl. HOWFS estimate).  Wind speed vs. altitude may be additionally useful, but is not necessary.

4. Collect open loop seeing data

4.1. Point telescope and acquire a V ~ 7 (TBC) NGS within 20 deg of zenith (TBC), preferably slightly to the East. 

4.2. Configure AO system

4.2.1. Create a ‘flatmap’ to compensate for telescope aberrations.  This could be in actuator space or centroid offset space. (_need ref to standard procedure here_)
4.2.2. Configure AO system with flatmap

4.3. Configure NIRC2

4.3.1. Measure set of three(3) 60-second open-loop Ks-band NIRC2 images at each of three(3) dither positions (separated by ~10 arcsec)

4.4. Record MASS/DIMM information

4.4.1. Note time-tags and record MASS/DIMM measurements concurrent with open-loop observations.

5. Begin: Generate Cn2(h)-optimized LGS reconstructors (see appendix for algorithm description) (TBC)
6. Obtain baseline reconstructor LGS AO performance estimate (steps TBC)
6.1. Select recommended WFS frame rate and servo gain settings

6.2. Use the standard Keck LGS AO reconstructor (_need filename or descriptor here_)
6.3. Register DM/WFS pupil as normal
6.3.1. Check that there are at least 300 (TBC) counts per subaperture per exposure so that performance is not limited by measurement error
6.4. Close LGS AO system loops

6.4.1. Set telemetry data recording parameters, if appropriate

6.4.2. (_consider detailed steps of LGS lock-up here for consistency_)

6.4.3. Note the following:

6.4.3.1. Start/stop time (e.g. in seconds since 1970 and UT, or similar)

6.4.3.2. Telescope elevation

6.4.3.3. Wind speed and direction

6.4.3.4. Latest seeing values from the MASS/DIMM

6.4.4. Quickly validate the quality of the telemetry data (if appropriate to Keck SOP’s)

6.5. Collect NIRC2 data

6.5.1. Measure set of five (5) 60-second closed-loop Ks-band NIRC2 images at each of three (3) dither positions (separated by ~10 arcsec)

6.6. Record MASS/DIMM information

6.6.1. Note time-tags and record MASS/DIMM measurements concurrent with open-loop observations.
7. Repeat #6, using Cn2(h)-optimal reconstructor

8. Begin: Create 2nd epoch optimal reconstructor based on new MASS/DIMM data for #10 below.

9. Repeat #6, using baseline LGS AO reconstructor (to enable interpolation of seeing changes)

10. Repeat #6, using 2nd epoch optimized LGS AO reconstructor from #8 above.

11. Repeat #4, open-loop seeing estimate for validation of seeing stability.

 

	Post-observing:

12. Obtain auxiliary seeing or wind-speed data, as needed.
13. Estimate Ks-band Strehl ratios and equivalent RMS wavefront error for each reconstructor data set.  
13.1. Use recorded flat-field information and median combination of dithered images to obtain Strehl
13.2. Estimate standard error across 5 median-combined PSF estimates at each dither positions (to calibrate field-dependent aberrations).  
13.3. Compare 1st and 2nd epoch reconstructor performance relative to adjacent baseline reconstructor performance.
Open planning questions:
14. Need appendix / attachment summarizing simulation results as guidance
15. Would greater zenith angle accentuate the physics we’re looking for?
16. Should we also make a direct comparison with NGS locking onto the V ~ 7 star?  (If so, do we additionally want the same measurement noise from the HOWFS for both the LGS and NGS – this would require making a calculation in situ on e.g. atm transmission, etc.)?  We’d want the same performance, not the same photocounts…



	Results and conclusions
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