Responses to many of Peter’s comments.

SMA 4/19/10

Some comments were editing, or editorial, and many have been addressed in version 1.1 of the report. Some of the others will require further work to fully address. Those that can be answered now (many of them) are found here.

Fig. 4.  Do the advantages of having the IFS pickoff near a focal plane outweigh the disadvantages?  Any dust or structure on this pickoff will be reimaged to the detector focal plane and any non-repeatability in the pickoff positioning will move this structure on the detector.  Perhaps this is not much of an issue for an IFS (as opposed to an imager)? 

The pickoff is in a vacuum dewar that will be very clean. The mirror will be near, but not exactly at focus. The concept for moving the mirror is to do so in a way that does not change the path to the imager. The current arrangement improves the throughput to the IFS.

Is there any science driver for doing simultaneous imaging in the outer field while also doing IFS science?  This would drive the parfocality.  I don’t think that observing efficiency would be impacted by not having the imager and IFS parfocal.  It would be nice to have them close in focus so that we don’t have to worry so much about calibrations being valid for both. 

This capability is thought to be useful for PSF stars imaged at the same time as the science target for the IFS.

Why do you call these three mechanisms unique to the NGAO instrument?  NIRC2 for example has a pupil mask rotator.  Doesn’t NIRSPEC have a changer between grating and mirror (or am I thinking LRIS)?

Unique was intended to mean “not simple heritage”, but this description has been changed in version 1.1 of the report. Yes, NIRSPEC has a mirror and grating interchanger to go between cross dispersed mode and low resolution spectroscopic mode.

I’m not sure a bellows will work since we do need good insulation.  We may need some capability to shim. 

This purpose of the bellows is to allow differential motion to occur between DAVINCI and the AO bench cold enclosure. Insulation would be installed over the bellows (outside) as required.

“cooled by a liquid to air heat exchanger”.  The electronics vault will have an air to liquid heat exchanger to cool the vault.  You just need fans (vibration isolated) in this rack.  

Could you specify whether this is a standard 19” rack and its height?  Also is there any maximum cable length issue?

The reference to the HX has been removed. The ICD actually specifies that the rack is forced air cooled, and that it is a standard full height (45 U) 19” rack. According to Ed Wetherell the required lengths are 10 to 15 m. While this seems very long these cable lengths are likely possible without an intermediate location for the electronics with the possible exception of the USB 2.0 interface to the detectors, a repeater will be required for cable lengths over 5 m. 

What value do the image quality numbers provide when the real spec is the wavefront error?  Are these actually consistent?

The specifications for image quality were intended to guide the design. Two different ways of saying the same thing are not needed once the design achieves the original requirement. We will review the comparison between the two forms of specification for image quality.

Distortion.  What does 0.5% mean?  Does this mean 0.5% of 30” = 0.15” or 0.5% of 1 pixel = 0.04 mas.  Perhaps could make the definition clear (sorry if this already has a standard definition).  We are trying to do 0.1 mas astrometry so 0.04 mas is already a substantial chunk.  We should tie this to the astrometry flowdown budget (an admittedly incomplete flowdown at this point). Note 5. Why do you mention the plate scale? 

The requirement is for 0.5% of the 8 mas pixel on the sky or 0.04 mas.

Non-uniformity.  10% sounds high to me if we are trying to do 1% or better photometry.  Is this spec acceptable to the science team?

10% is before flat fielding and is a common number for non-uniformity, the detector QE non-uniformity can be as high as 10% by itself. We need to discuss this with the science team.

Instrument background.  If these are all the same why then differentiate them by wavelength?

They may not be at some point depending on design and implementation decisions.

Ghosting.  Do you have a reference for this be an acceptable level? 

These values are consistent with refractive optics used in MOSFIRE and supported by analysis. A similar analysis will be required for DAVINCI. A draft analysis will be part of the PD report.

Note 10.  Shouldn’t this go down to 0.7 um? 

Corrected in version 1.1.

Nominally f/46 should produce a plate scale of 0.727 mm/” * 46/15 = 2.23 mm/” versus the 2.5 mm/” you quote. 

Reni will answer this one.

You say a 100 mm diameter focal plane but earlier you proposed a 90 mm window.  Is this ok? 

No, it has been corrected to 120 mm in version 1.1.

There was some issue at this week’s opto-mechanical interface meeting about DAVINCI having moved to the right on the Nas platform because of this layout.  This may already have been resolved, however would there be any problem with just flipping this design about the input beam? 

The orientation of the optical layout is determined by the off axis angle of OAP1 in DAVINCI to OAP4 in the AO system, so a flip about z will not work.

Here you show a mirror with a hole in it to feed the IFS.  This is different than you had described the pickoff until this point.  I have more concern about a fold mirror at the focal plane for the imager that will be used for precision astrometry and photometry. 

The pickoff is in a vacuum dewar that will be very clean. The mirror will be near, but not exactly at focus. The concept for moving the mirror is to do so in a way that does not change the path to the imager. The current arrangement improves the throughput to the IFS.

Would there be much advantage to you if we could reduce the AO output f/# to DAVINCI at the level of perhaps 10%?

At this point changing the AO design might not be a good idea, and yes there would be some reduction in path length, Reni should provide a more complete answer.

In 6.4.5 a 1.2 mm lenslet is mentioned.  What is the relationship between this and the 200 um pitch lenslet array mentioned here? 

Answer, the 1.2 mm pitch is for the hybrid slicer design.

Smaller lenslet pitch than OSIRIS by how much? 

Answer, 80% of the pitch of the OSIRIS lenslets which are 250 microns in diameter.

We should definitely re-visit the baseline concept of a different grating for each passband as we learn more about the gratings.  Could we for example, use the same grating in different orders for two passbands separated by 2x the wavelength of the lower passband?

This may be possible but it needs additional investigation as we have to consider interaction between a few parameters, such as blazing conditions, dispersion and resolution.

You have not defined the parameters in the blaze condition equation.

At this point definition of blazing parameters is not necessary. They will not affect distribution of spectra at the detector. These parameters will be set for high efficiency at CWL after illumination condition is finalized for each grating. Blaze parameters for stock gratings are not applicable in our configuration (not Littrow).

You give the worst case spot sizes but you don’t say what the requirement is or if this is or isn’t a problem. Generally in this document you should say if the performance is satisfactory or not and justify that statement. 

Spot size requirement is less than 2 pixels (spatial and spectral sampling). We meet this requirement for all sub-slit except edge sub-slits from group 4 slicers. The spot is larger that 2 pixels in one axis by ~10%. This can be mitigated by changing M2 spherical mirrors to aspheres (toroidal).
So, in Table 15, what does it mean in terms of science performance to have this much scattering reaching the detector?  Is this acceptable?

The worst case is for the shortest wavelength is 2.1 % TIS with a 6.3% fraction reaching the detector. I.e. 0.13% of incident energy (for the whole FOV) will contribute to the background at the detector. This can be reduced to 0.03% by a tighter tolerance for roughness of 4 nm rms, for example.

Table 16.  How do the combined throughput numbers compare to OSIRIS?  Why is the grating reflectivity only 60% if you have selected the grating for each band?  Is this a good grating performance? 

Answer, OSIRIS H and K band measured efficiency is 19% (Table 2-6 of the current user manual).With a new grating OSIRIS may double its throughput. 60% is an average number, it may be conservative, more exact estimates will be done for the selected blaze angles. 

What R does the design produce? 

See the Table 19 and 20 in the report.

This section presents 8 and 6 spectra options, however you don’t discuss why you are considering these two options or which one you have selected as the baseline or how you will select the baseline (or selected the baseline).

Answer, we are converging on this decision. 
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