Outline for final report on NGS acquisition (WBS 3.2.3.7.1) and LGS acquisition (WBS 3.2.3.7.2)
Goal: draft to discuss by Friday 25 January

Deadline: Friday 1 February
1. NGS acquisition camera

a. Required functionality for acquisition system  (David )
i. Targets for NGS acquisition sensor: NGS tip tilt stars (LOWFS), d-IFS science targets, narrow relay science target

ii. Calibration for various pointing origins & registration of other sensors with acquisition camera

iii. Guiding camera w/o NG AO (?): (Additional functionality: might be useful for installing NGAO, installing lasers, testing subsystem.  Note that we can guide on ACAM with current system.) 
iv. Field ID

1. Expected LOWFS star magnitude, science object magnitudes 

2. Expected contamination of galaxies, doubles stars

3. Status of surveys (UKIDSS, VISTA, CFHT, etc,)

4. Existing or planned instruments (ACS, Gemini MCAO, Keck I or Keck II)

v. Minimize overhead

1. How much time can we use for acquisition?

vi. Troubleshooting (discuss problems, solutions in later section)

(double star, field galaxy, mis ID, other issues)
vii. Photometric Calibration
b. Required functionality from other NGAO subsystems (David/Chris)
i. Keck telescope facility see MAGIQ req (David)
1. Telescope pointing accuracy:
2. Catalogues available
3. Keck telescope slewing speed
ii. Available field of view (Chris )
iii. Registration of acquisition to other sensors (Chris)
iv. Level of AO correction (Chris) 
1. Seeing limited

2. partial correction

3. boot strap (1TT bright star, then stars2/3 locked, move 1TT to final dim star) 

4. GLAO Vis/IR science possibilities

v. LOWFS field of view (can the LOWFS do these acq. tasks?) (Chris)
1. Double star, galaxy

2. Required LOWFS FOV 

vi. Motion control (Chris)
1. Focus control for acquisition camera

2. Shutter control
3. Filter wheel
4. Shutter, ND filters
vii. Control software (Chris) 
1. Shutter, integration, binning, readout 

2. aqusition to other sequencers: 

3. AO sequencer interface to acquisition, (Erik/Chris)
c. Sample acquisition scenarios from science cases (Narrative and Table) (David)
i. High-z galaxies on d-IFS

ii. GRB on d-IFS or NF science

iii. Grav. lenses

iv. Asteroid/planets at predicted UT
v. Asteroid/planets at any given UT


vi. Planets around low-mass stars (Or astrometry in sparse field) 

vii. Galactic Science (including GC)

viii. Very Bright (V<2) NGS for IF

d. Comparison of Vis (<1.0m) and IR (1.0-2.5 m) acquisition sensors (Chris)
i. Design concepts for IR (HawaiiII RG) and Vis (MAGIQ EEV detector/ LLNL SNAP detector)

ii. Photon budget: limiting magnitude, sensitivity, resolution, sky background, twilight, moonlight

iii. Algorithms and software

1. Processing of acquisition data

2. Spiral search

3. Automatic field ID, pattern recognition, etc. (see MAGIQ)
iv. Acquisition table (first column is “At least one NGS(V or J < 17)”)

1. Nominal acquisition 

2. Trouble shooting ( Caese1-Case5, bottom of table)

v. Score concepts (good, bad, same) and evaluation

vi. Recommendation

e. System design completion (Chris)
i. Recommendation for preliminary design work, thing we don’t understand or didn’t cover well.

ii. List of high cost and long lead items

iii. List of high risk items and mitigation strategies

f. Appendix: functional requirements for NGS acquisition camera

2. LGS acquisition camera (Chris)
a. Do we need this ( Backup to LGS pointing model) 
b. Required functionality for acquisition system

i. Targets for LGS acquisition sensor:

1. Main asterism

2. Point and shoot laser beacons
3. 
ii. Focus stage motion: range and tracking?
1. Focus on LGS or NGS??
2. just position no tracking
iii. Minimize overhead

iv. Troubleshooting

v. Laser spot, size with unstuck primary

vi. Photometrically calibrated
c. Required functionality from other NGAO subsystems
d. 
i. Laser system

1. stability of pointing, model requirement (Doug Summers)
2. reconfiguration of LGS constellation 

ii. Available field of view

iii. Registration of acquisition to LGS WFS sensors
iv. Registration of acquisition to NGS acquisition sensor (point and shoot)
v. LGS WFS field of view

vi. LGS probe arm requirements

vii. Control software

1. AO sequencer interface to acquisition

e. Design concepts for LGS sensor (Chris)
i. Photon budget, limiting magnitude, sensitivity, resolution, Rayleigh background

ii. Acquisition table 

1. Nominal acquisition 

2. Trouble shooting 

iii. Score concept 

iv. Recommendation

f. System design completion (Chris) 
i. Recommendation for preliminary design work.

ii. List of high cost and long lead items

iii. List of high risk items and mitigation strategies

Appendix: functional requirements for LGS acquisition camera
