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General conclusions:

The LOWFS team is to be commended for their coming up to speed so quickly on the NGAO effort and presenting a well thought out and in-depth preliminary design for the LOWFS system. The work presented at this review was mostly focused on the dewar and fore-optics design. Not a great deal of attention was put the on pickoff mechanics design, with the assumption that we’ve adopted the earlier Caltech design for the pickoff arms and associated optics.

There appeared to be some weakness in understanding the full set of requirements given by NGAO and how they flow in to performance metrics on the sensor subsystem. Nevertheless, we believe these can be addressed within the remaining time before PDR. The review committee has concluded that the effort is progressing well and recommends that the LOWFS team complete the key action items listed below in time for presentation at PDR:

Notes and action items:

1. The powered optics in the system did not specifically map the NGAO-defined pupil to the pupils in the LOWFS. The pupil map drawing 1410-CM0010 should be consulted and optical prescriptions modified accordingly.

2. The NGAO senior management has made the decision to remove any requirement on LOWFS operation in K band. It does not appear that the sensor design presented could easily be retrofitted for K band.

3. Tolerancing of the custom lenses in the optical design needs to be done.

4. System throughput needs to be calculated using the as-designed optical surfaces and recommended coatings.

5. The sensitivity and performance of the sensor has not been calculated and mapped to NGAO’s performance budgets, particularly sky coverage and tip/tilt error. Rich Dekany has stated that this calculation will be addressed in the Performance Budget review.

6. The flow down from NGAO performance budget to LOWFS performance characteristics should be made clear at PDR.

7. It was stated that the LOWFS pickoff arms would be the same as the design for the LGSWFS pickoff arms. Some evaluation needs to be done to assure that the LOWFS specific performance issues are being met by this design.

8. Pupil motion as a function of pickoff field position will need to be analyzed.

9. LOWFS pickoff mechanics (crank and lever) need to be put in the mechanical drawings.

10. Some thought has to be put in to how to reliably prevent collision of the pickoff arms. This is complicated by the fact that each LOWFS can be independently adjusted in focus.

11. The Truth Wavefront Sensor (TWFS) design has not been done. The LOWFS team should complete this design before PDR. Some analysis needs to be done to decide if the TWFS pickoff should be ahead of or after the deformable mirror.

12. The dewar window needs to be included in the optical model. 

13. The operating ambient temperature outside the dewar will be 258K, consistent with the -15C cold space. The thermal calculations need to be revised accordingly. Any relaxing of requirements should still allow for testing the system in the laboratory environment at 290K.

14. A signal-to-noise and sensor performance analysis needs to be done taking into consideration background thermal noise, H2RG readout noise, brightness of star, throughput, pixel size, spot size and any other parameters affecting the overall performance, and mapped to the NGAO error budget.

15. Phase diversity was presented as a method for calibrating for non-common path aberrations. Since the sensor needs to be taken out of focus to present a ~100pixel across image on the detector, some optical analysis needs to be done to assure that this resulting beam is not vignetted.

16. The method of calibrating the Focus/Astigmatism sensor needs to be addressed. It was suggested this could be either a phase diversity method (on 4 spots) or a method using the TWFS.

17. The issue of using an engineering grade H2RG detector is a difficult one. Engineering degradations are not simple (like just one bad quadrant) but could be a number of types of defects that are possibly all unacceptable. Some analysis needs to be done to determine if any engineering grade cost savings that meets requirements is possible.

18. CryoTiger vibration measurements were presented, but these need to be translated into motion at the detector for determination of effect on overall sensor performance. The telescope vibration environment should also be taken into account (refer to requirement SR-292).

19. The use of a charcoal getter is highly discouraged. The team should consider requiring cleanliness and other fabrication practices that would avoid having to use a charcoal getter.

20. The placement and amount of the Zeolite getter material should be evaluated. It is recommended that the Zeolite be placed at the coldest part of the dewar, rather than at the forward position it is shown. There should also be some means put in place that provide for periodic maintenance (bake-out) of the Zeolite. The use of an ion pump is a possible substitute for using getters.

21. Is it possible to position the CryoTiger compressor off of the Nasmyth platform (this would need long lines)?

22. Weight on the LOWFS translation stage needs to be calculated and the focus stage shown to be compatible with it.

23. Consider using custom ridged mounts instead of adjustable commercial mounts for the LOWFS fore-optics. The design approach should be that assembly, adjustment, and testing are done as a stand-alone unit, without need for further internal alignment when it is installed into the NGAO system.

24. The choice of Leach control electronics for H2RG readout, over the Teledyne-supplied ASIC, was criticized. Some analysis needs to be done to show that this is necessary for performance and/or cost reasons.

The committee would like to thank the LOWFS design team for their time and efforts to put on this mini review.

Don Gavel
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