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Reviewers:

Donald Gavel (chair)

Jim Lyke

Brian Bauman

James Larkin

General conclusions:

The instrument design team is to be congratulated for excellent work in putting together a clever and workable design for the baseline instrument for NGAO. The instrument has excellent design features, notably the simultaneous on-axis imaging mode and a hybrid technique of slicing the IFS field that has clear advantages in minimizing cross-contaminating noise in adjacent field-point spectra. The team is also to be congratulated in putting together this degree of design detail in such short order (starting considerably later than the NGAO project itself).  Their enthusiastic goal of achieving PDR level of readiness for the imager and IFS optical design is close to being attained. A credible approach for packaging has been presented albeit at closer to the conceptual/system design level.

The committee expresses the concern that, in presenting DAVINCI at PDR, that an extra effort will be needed to make a compelling case versus reusing the current instrument, OSIRIS. We believe that there are certain key performance elements that must be given very explicit “apples to apples” comparisons, particularly sensitivity and signal-to-noise conditions for various science cases. Although these are presented in the report, they are difficult to convert to similar quantities previously published for OSIRIS. We suspect that there are roughly factors of two improvements in sensitivities with DAVICI, given the careful optical design and the use of multiple gratings more optimally matched to their bands, and this combined with the other advantages such as the simultaneous imaging and reduced cross-contamination of spectra mentioned above should make the case.
We were asked six specific questions to consider during the review. In response to these:
1) It appears that the imager meets NGAO requirements for sensitivity and time to signal to noise for all the key science cases. There is still a question of pixel size (7 vs 8 milliarcseconds) where finer scale is traded for less field of view, but it appears both cases will work out.

2) Further steps to optimize the imager design were not specifically identified.

3) Further work on the coronagraph is needed. In particular, the evaluation was done only for perfect wavefronts on an unobscured aperture and just barely met the contrast specification at 0.2 arcseconds. Also, the Talbot imaging effects of imperfect optics not at pupil conjuates will need to be evaluated for impact on achievable contrast. If the system is driven to needing an apodized pupil, the provision for this will need to be addressed given there is no easily accessible second pupil available.

4) The committee thinks the IFS concept is suitable for several of the key science cases that have gotten the most attention, particularly those benefiting from high resolution spectroscopy, sensing between the OH lines, etc. This design however does not well address the planetary and exoplanatery science cases where mineralogical spectra at R~100 are of interest. It is recognized that it may be an impossible request to accommodate all the cases ideally with a single spectrograph. Some feedback from the science requirements team is needed for further direction on this issue if it hasn’t been completely dismissed in earlier discussion.

5) The suggestions for analysis and performance explanations were given above, notably that “apples-to-apples” comparisons to existing similar instruments will be useful in making the case for DAVINCI.

6) The presentation, optical design, and analysis are reasonably complete for the imager and up to the field slicing section of the IFS. There is considerable design work to be completed on the IFS. There is a question of choice of size of the slicer optics taking into account diffraction as well as geometric optics. Also, the design of the IFS camera and mechanical placement of its sensor is not complete. The overall mechanical design instrument is at a state of conceptual design with considerable work needed on mechanical mounting, dewar accommodation, etc. needed prior to a PDR review of this aspect.
The review committee recommends that the instrument design continue on to the PDR level. We also recommend that the action items listed below be completed in time for the June PDR:

Notes and action items:

· The 5% spectral bands should have some overlap by design.

· There was some doubt expressed by Liz McGrath that the background limits at shorter wavelength bands were computed correctly.

· DAVINCI is specifically designed so that the cold occulting spot is inside the dewar. We recommend evaluating if putting it outside the dewar will adversely affect K-band performance. There might be a space advantage at the AO interface if the focal plane doesn’t need to be inside the dewar.

· There was some concern about the need for two focal planes and two relays in the design. (But there is an advantage of a common cold stop).

· There was some concern about the high off-axis angles used in these OAP relays.
· There was a suggestion that the pupil image, which drives package size, could be made smaller.

· Pupil image curvature should be taken into account in the design of the pupil mask.

· Coronagraph science target set 1 requirements were met by the current design. There was a request to evaluate if target set 2 goals could be met.

· Note on coronagraph requirements: requirements in the ScRD, SR-98, and those in the final summary table seem to all differ. This needs to be rectified.

· One choice of coronagraph occulter was to allow a bit of transmission. 10% would probably be too high in dim companion cases, causing saturation. This should be reevaluated.

· The coronagraph simulations should use the actual Keck pupil with obscuration and the baseline subaperture spacing of 61 across, according to the drawing posted in the NewKAONs page on the Twiki site.

· Mid scale frequency aberrations on non-pupil plane optics affect contrast and should be evaluated for requirements.

· It is suggested that provision be made for a pupil viewer if this is feasible without high impact on cost. A pupil viewer will greatly simplify alignment.

· Two choices of IFS slit configuration, 8-slit and 6-slit bundles, were presented. The 8-slit configuration would require push-back on the R=3000 requirement at shorter wavelength bands. This should be discussed with the science requirements team.

· The design document text should be made clearer in describing the spectrograph slit and spaxel configurations and how they map to the detector in each spectral band case.

· One item that was not addressed was that of data reduction pipeline. Some statement about the approach is needed in the PDR design presentation.

· The calibration process needs to be thought through and an initial plan documented. OSIRIS uses special masks to enable spectral calibrations. The slicer hybrid approach may make spectral calibration easier. 

