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Chris Lockwood 

UCO Lick Observatory 

Comments on KAON 692: 

Viswa, Alex and Rich, 

First, this shows a lot of design effort, well done. 

My comments are mostly w.r.t. mechanical design. 
1. Section 3: Should this be part of section 5.3 Possibly…
2. Section 3: The stability requirements I’ve seen (except for alignment angle) are TBD. Do you know the stability of the WFS relative to the wide field relay output FP? (Or is determining this planned prior to PD?) No, I do not have this info either!
3. Section “5.3 Mechanical Design” seems to capture the elements of the design that weren’t addressed in prior sections (e.g. mechanism selection). As a result it reads with less detail than expected. Suggest either state that case initially (that much of the design has been addressed in previous sections and that this section picks up the remainder) or expand the detail. (Some specific points follow.) 
4. Section 5.3 suggest referencing figs 16 and 27. OK
5. Section 5.3 Last Line: …Figure 38, Figure 39Figue 1 (needs a correction). Yes 
6. General: The honey well wobble switches have hysteresis? I did not work the detail design of the limit switch yet as its purpose is only to backup the software in case of glitch the tripping would not require accuracy or repeatability. 

Also, in figure 39 two of the profiles look to be semicircular where as the 3rd looks to have full-field patrol. The 2 upper OSM (#2 & #3) do not have the option of symmetry due to packaging limitation so the track is limiting the cranck motor to a 180° rotation.The lower OSM1 may rotate its full 360° if necessary.

7. Sections 5.3.1 Wording of the specs for the PI rotary stages comes from their data sheet. Consider rewording. More important, urge caution with their specs. They state An integrated spring preload eliminates backlash… but the specs turn around and say 200urad of backlash. You are right: No backlash is commercial propaganda.

There is a direct coupled version (no gearbox) that has the same spec so presumably the source is primarily the worm. Most likely…
I couldn’t find whether PI’s dc servo was brushed or brushless.Also, probably doesn’t matter for the LGS, but for the LOWFS, it will be important determine additional heat load of the version w/amplifier coupled to the motor. I was told that they have brush but Ed Wetherell might be better than me at decoding the motor spec. I obtained from PI
Last, couldn’t find encoder mechanism information - i.e. optical (light emitting) magnetic, other. 
The vendor says that it is a rotary optical encoder!
8. Sections 5.3.1 Page break problem p40 to p41. Also may want to eliminate “justified” format.
9. Sections 5.3.1: 1st link to PI TT mirror specs takes you to M-037 rot stage. (2nd link is correct.) Also on TT mirror, long stack version is listed in section 5.1.3 (.8) while short stack version (.3) is shown in the models. TT Should be S-330.2
10. Sections 5.3.1: Appropriate jigs will be designed to mount the mirrors at the exact 
angle onto each surface on which it is to be held. It would be interesting to see angle sensitivity requirements for building this. AGREE!
11. Sections 5.3.1, 2nd paragraph: suggest figure or referencing figures 15 and 16 

12. Sections 5.3.1, 3rd paragraph: 

U-channels are used to house all 7 WFS optics and detector to keeping the deflection to below 1/10th of the finest sub-aperture. 
Suggests that maybe structural analysis and material selection is underway. True? Yes!
The Patrolling WFS have the lenslet-to-detector part of the relay mounted on bearings at either end to facilitate rotation by just overcoming only sliding friction. There is a need to rotate about 40 (TBC) degrees… 
Rolling friction? Obsolete!
Suggest more detail on this statement, possible figure. I think it’s required because the pickoff rotates the sub-field (?) relative to the FP as it patrols around. May also want to note that this feature is not shown in figs 39 and 27. 

13. 5.3.2 The Aerotech air bearing stage attractive. Does is have the payload capacity?
