NGAO Requirements Changes/Edits

From System Architecture Meeting

July 9 – 13, 2007

References:
· SCRD v1.1 (SCRD v1 + 3 updated spreadsheets) 

· SRD v1.11

· FRD v0.1

· Requirements summary v3

Changes/Edit:

· Ability to image over as large as practical a field.

· Need a tbd requirement for polarimetry

· Trade study on # & type of NGS low order WFS says that a 2’ diameter field is sufficient

· Do we need a requirement for an NGS for telescope vibration correction?

· Make sure MRI field requirements are correct.

· Do you need both the fine & coarse scales for the NIR IFU?

· FRD: Increase WFE allotment to science instruments from 30 to 50 nm rms (in dNIRI case might increase more; best image slicer might only be able to achieve 100 nm).
· Is the 100 mas spaxel requirement for the NIR IFU really needed (since this is covered by dNIRI)?

· May want to include a requirement to be able to handle a larger launch telescope (at least space wise; 1 m vs 0.5 m).  

Changes that came up in the Requirements Summary discussion:

· Change “Spectroscopy” columns to “Spectrograph” to be consistent with “Imager”.

· Is a deployable imager requirement needed?

· Does dNIRI need to go to Y&z?  CM says yes.  Already listed this way.
· Add a column for the interferometer.

· CATS not represented as a science case.  Could be addressed with the dNIRI IFU.

· Need to specify that the fov & field of regard is a diameter.

· Does the fov take into account dithering?  No they don’t (except for dNIRI); they only account for the object size.  Need to add this.  May be different for imager and spectrograph cases, and may be different for NIR imager since this is already a 15” field.    
· Is < Nyquist required for the high contrast case?

· Should be driven by isoplanatic angle (for all but dNIRI) and not by detector size.  May want field as large as can be accommodated by isoplanatic angle (to a Strehl of 10%) in order to find a PSF reference, as long as this is easily accommodated by available detector sizes.

· Should allow for science target itself to be used for TT.  How do you then address the splitting of the light?  In general may be able to take part of the science light for TT as long as background not an issue.

· 25 mas for 50% encircled energy for visible spectroscopy is not consistent with the 170 nm rms wfe and 15 mas rms TT numbers.  Need to determine what is consistent and whether this is acceptable.

· Would be good to have rms WFE & TT residual versus sky coverage.

· Need to quantify PSF estimation requirement.

· Should drop differential tracking requirement from dNIRI (note that this may not be possible when the dNIRI LOWFS are used for other science instruments).

· Need to include differential atmospheric dispersion compensation.  

· May be better to specify the acquisition requirement in terms of a fraction of the science field of view (for example, 0.1 of the field).

· Flowdown from 3 sec dither time may require that the telescope doesn’t move for a dither (since the telescope takes 2 sec) and instead the AO/instrument must provide the dither motion.

· 10 sec for dNIRI nod/dither is ok.

· Need to specify the nod/dither distance.  Values need to be confirmed.
· Need to specify what kinds of rotation tracking are required.  Vertical angle likely required for high contrast case.

· Need to add polarimetry requirement.

· Change NIR AO designation under AO backup switching to NIR instruments.

· “Required” under AO backup switching for IR doesn’t make sense.
  

Additional changes in version 6 (from Liz McGrath on 7/13/07):
1) removed pixel scale requirement for spectroscopy.  Anna is adamant that this is not meaningful for an instrument designer and that the value of importance is what spatial resolution you want at the focal plane.  The pixel size will be chosen by the detector design in order to properly sample the PSF.  So I have kept Nyquist sampling for imaging, but put N/A for spectroscopy with a note that the pixel scale should be at least 2 pixels per reimaged "pseudo slit".  There may be a better way to word this, but it is confusing to me.

2) I have added a few lines to discriminate between what I think are the three main types of dithers we will want to do.  One is a regular dither, which remains on the detector.  One is a micro-dither, which is a sub-pixel shift, and one is a nod, which is off-chip (ie, to get a sky or PSF).  I suggest we try to keep to these (or some other agreed upon) wordings to avoid confusion.  There is an accuracy for each type of dither that may be limited by different things.  If you think the accuracy is only limited by the smallest dither (the micro-dithers), then we can combine these rows.

3) I have added a time to reacquire after nodding off-chip.  These numbers are just guesses at this time, and may be unrealistically small.

4) I made switching from d-NIRI to single IFU in NGS mode a requirement rather than a goal, as per our discussion with Aaron Barth about getting wiped out due to inability to propagate the laser.

I made all my changes in red, so they should be obvious.  Feel free to iterate with me on these and/or let me know of any comments and corrections.  This was an attempt to address some of the questions that had come up in the last few days.

