NGAO optomechanical meeting notes

Aug 5, 2009

Attendees: Kupke, Lockwood, Adkins, Bell, Delacroix

Alex presented latest version of LOWFS OSM design. 

Resulting questions:  Does new OSM design crowd 2nd relay? Specifically, is there space for MEMs package and OAP3 mount? 

Rotating motors on OSM are servo motors.  How much heat is produced by motor during operation?  Alex’s design is balanced around the axes to have minimum need for power while in place.

Have we overspecified OSM to provide full coverage of tip/tilt patrol field? We do not ever want the arm to cross the center of the science field.   We will have a similar issue for the LGS point and shoot OSM. 

Action item for ?:   Has anyone determined the extent to which tip/tilt stars will be distributed such that the probe arms will not have to cross center of the field? Will this adversely effect sky coverage? 

Action items for Viswa:

What is motion control and compensation requirements for pick-off arm optics?  We suspect that the collimator on the pick-off arm will not need 5 degrees of freedom, but what motions are required?  How well do we need to know position of pick-offs for focus control at exit of pick-off? We still need an optical design for the LOWFS between pick-off and dewar. 

We have some control of scattering and emissivity at the science camera due to pick-off arms by choice of shape, material and preparation.

Jim needs calibration/telescope simulator optics envelope as part of designing the enclosure.  Jim says his thoughts for cooling are that the enclosure is initially air-cooled, maintained with refrigeration on heat sources, and has insulated table top and mounts. Sean recommends Space Dynamics Lab, Utah, for thermal analysis.  

Jim will send out email with directory tree for Keck vault. 

Sean had many comments/corrections regarding meeting minutes during his absence, which are included below:

July 16: statement in paragraph 2, second and third sentence that reads

"It looks like we gain nothing from trying to reuse the existing Helium

supply infrastructure (it mostly goes away with the existing

instruments). Is the cooling need 80K? 4K?" does not make sense to me.

First, I think we plan to have one instrument for now, that probably

will reuse the OSIRIS cooling circuit which will become spare when

OSIRIS moves to Keck I in 2010. Second, we probably can re-use the NIRC2

cooling circuit for the LOWFS dewars, although we may choose to replace

the flex lines on the telescope structure (other than in the azimuth

wrap) that were used for the NIRC2 CCR plumbing. Third, the temperature

numbers are not appropriate for HgCdTe IR focal plane arrays that we

will most likely use for the LOWFS. The operating temperature will be

between 65 and 80 K, nominally 77 K.

July 21: second full paragraph, last sentence, change "The

CTI-Cryogenics Cryodine - pulsed He cooler - is the one..." to read "The

CTI-Cryogenics Cryodine - Gifford-McMahon cooler is the one...".

Added by Jim, 8/6, to clarify his plan for cooling the enclosure:

In the section concerning the enclosure it's stated 'and has insulated

table top and mounts'. This is somewhat unclear. The entire table, both

top and bottom plates will need to be within the refrigerated enclosure.

As Sean pointed out just cooling the top in unacceptable. If we just

cooled the top plate and let the bottom plate temp fluctuate with the

dome temp, with thermal expansion and contraction of the bottom plate

there would be significant loads transferred through the honeycomb and

side plates of the table which would probably have a bad effect on

alignments.

I'm currently planning on the bottom of the refrigerated enclosure floor

to interface with the table support legs. I envision metal legs with a

thermally insulated flange between the floor of the Nasmyth platform and

the bottom of the table. Essentially a 3 piece leg, the top leg

connecting to the bottom of the table and the top of the thermally

insulating flange. The thermally insulating flange connected to the

enclosure bottom wall and the bottom leg. Depending on the thermal loads

we might have to liquid cool the top leg.

The bench enclosure will be cooled via refrigerated air during initial

cool down and any none observing time. While observing we will use a

liquid refrigerant circulated through various heat exchangers based on

heat loads like radiation through walls,  motors, cameras and electronic

cable bulkheads.

