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   This was the first trip of a newly implemented cleaning regimen where-in we intend to make monthly excursions to the mountain to clean whichever optics are deemed most in need. We brought our own cleaning supplies and were given space to work in what Kostas called the “Gemini Room” of the Shane Reflector dome. We had requested and were provided with Ultra High Purity dry nitrogen and the nozzle Bill Brown uses to clean optics such as in recoating the 120” mirror. We blew off all the optics we cleaned in that room using the N2 at 55 PSI. For the more remote optics we used canned air.
KAST Filter Wheel #2 (less often used)

We began with this wheel since it was available in a wooden box on the dome floor. Kostas later told us that it was not often used. The filters on this wheel were dusty and filmy. We removed them one by one from the wheel, turning it by hand (believing there wasn’t any index that couldn’t be recovered), and cleaned them with an Orvus/Water/Acetone mix. That mix wasn’t particularly effective, but breathing on them and then wiping them with an ethanol-soaked Kimwipe worked.

KAST Filter Wheel #1 (most often used)
Kostas brought this assembly straight from the instrument, so no box was seen. The colored filters on the bottom side snapped out of their positions complete with frames. The orientation of the glass in each frame was noted for later re-assembly. The filters themselves were then taken out for cleaning by removing the ring clips that held them in their frames (no tool required). Human breath, in addition to ethanol, cleaned them up.
KAST Dichroics

These were in a wooden box 7” w x 10” l x 8” h. The optics were in frames and there were a couple of empty frames in the box, as well.

“5500” very dusty…back surface has a couple of sleeked areas near edge…back surface is uncoated. Both surfaces are cleanable in the frame using ethanol and breath. (Wet a tissue with ethanol, breathe on optic, wipe with wet tissue). Much improved.

“4600” has lots of fingerprints. Cleaned as much as possible with breath and ethanol.

Mirror – Big difference after cleaning with breath, ethanol and acetone.

KAST Red Collimator
Not easily accessible with instrument on the dome floor. It was decided to wait until the instrument was installed, as the collimator is near the bottom and would be more accessible then. Also, regarding the other optics still installed in the instrument, it had been in the UCSC shop not that long ago and they were cleaned then.
KAST Gratings
These were stored in a 14”l x 10”w x 11”h grey box with plastic dividers between the grating assemblies. The plastic dividers were put in place after scratches were noted on several gratings in their center locations. They likely were damaged by contacting the frames of the adjacent gratings when they were removed or replaced in the box. They were blown off and cleaned in their frames. The tops and edges of the frames were brushed off using a brush of the variety we use to apply grinding slurry. Fingerprints on the edges are etched into the grating. Mostly cleaning involved just blowing them off with N2. Some particulates could be removed with an ethanol-soaked clean room swab.

Flat Mirror 
Fingerprints on the edge etched into the grating. Cleaned with acetone/ethanol and human breath. Sleeks easily (not a very hard coating).
Grating #7

Fingerprints on the edge are etched into the grating. Mostly just blowing it off with N2. Some particulates can be removed with am ethanol-soaked clean room swab.
Grating #6

Scratches in center and a sleeky area where someone may have tried to clean the grating. Fingerprints on the edge are etched into the grating. Some particulates can be removed with am ethanol-soaked clean room swab.

Grating #5

Scratch and a large ding in center area. Some spots have a center nucleus with an fuzzy area extending out to a diameter of a couple of millimeters (maybe oil?).
Grating #4

Has a broad sleeky area, center scratches and lots of etched fingerprints.
Grating #3 

A large rectangular splotch (maybe 1cm x .5 cm) over an old ding (the splotch may have been an earlier effort to mitigate the ding). Etched fingerprints.
Grating #2

A scraped area and etched fingerprints.
Grating #1

Scratches and spots with a center nucleus and fuzzy surrounding area (maybe oil).
Tub

The periscope and diagonal mirror on the bottom of the tub were examined with a flashlight from the raised platform and found to be very dirty. The periscope was removed at the fixed-screw connection point, as opposed to the adjustable clamp, to make re-alignment an easier task. We took it to the Gemini room for cleaning and later Kostas brought us the diagonal mirror.

Periscope

There was a screw on the side of the periscope that looked like it would allow the lens to be taken out, so we scribed the lens’ location and loosened the screw. However, the lens didn’t want to move, so after re-tightening the screw and removing the fixed octagonal mirror on the other end of the periscope, we cleaned the lens in place. This was done by wetting tissues, first with water and later with ethanol, and pushing them down into the periscope to the lens. The octagonal mirror was cleaned with ethanol.

Diagonal Mirror


Used to guide the telescope, the diagonal mirror’s upper surface is the active surface, and it was very dirty.  This mirror has a hole through it, presumably to accommodate the telescope’s beam path, and has a sliding cover. It was brought to us in the cleaning room still in its frame, with a handle attached. After blowing it off with 55 PSI N2 we saw many fine sleeks, to the point where it almost looked like a machined metal surface.
   Cleaning Steps:

1. Orvus and H2O…….soapy, sudsy

2. Orvus/Acetone/H2O

3. Ethanol … didn’t remove soapy film

4. Acetone (to cut soapy film)

5. Acetone + breath

6. Final blow-off

Hamilton / Slit Room

   We cleaned the easily accessible side of a dirty an 8” x 18” glass plate that was at about a 45 degree angle to the floor (MAYBE called an aperture plate). It was on a rail-mounted fixture on the telescope side of the room, just north of where the 120” beam comes through the fork into the room. Used water, ethanol and acetone. 
   We cleaned a few filters in a wheel on the wall opposite the telescope (west wall).
Cross Dispersing Prisms and Hamilton Collimator

   In the room a level BELOW the Hamilton Slit room we found the Cross Dispersing Prisms and Hamilton Collimator mirror. The room’s floor was a steeply-sloping series of steps and the structural parts of the optical components were suspended low from the ceiling. We had brought a high-intensity lamp and extension cord and used the lamp to examine the optics in the dark, red light illuminated room.
Prisms
   The prisms (about 12” by 18” each) had been exposed for us on one side by a hinged (or at least liftable) side panel. Dave cleaned all four active sides of the prisms and it made a great improvement. There was also an accessible lens behind the second prism that he was able to clean. For all of those surfaces he used the Orvus/acetone and water mixture followed by acetone to cut the soapy film.

   Behind the second prism were also a spherical and a folding flat mirror. To access them, however, required taking off the other side shroud of the prisms by removing 8 or 10 hex-head screws. The bottom dropped a little bit since the other side had already been removed.

   The spherical mirror had a very soft coating and sleeked easily when cleaned with an ethanol-soaked tissue. That was the only optic that may have been better left untouched. The folding flat improved somewhat but had a streaky area that wouldn’t come clean.

Collimator

   The Hamilton Collimator is the mirror that infamously degrades whatever coating is put on it. It is located just north of the prism assembly and its cover had already been lowered for us. The worst area of the mirror’s degradation was along the right side, although the rest of it looked dirty, rather than degraded. Dave tried cleaning along the edge opposite the degraded part, but found it sleeked too easily to attempt the rest of the surface.

CAT (Coudé Auxiliary Telescope)


The CAT may be used whenever the 3-meter is configured at prime or cassegrain focus. On this trip Dave looked at it or at least the pick-off mirror for it, by crawling into what looked like an air conditioning duct on the dome wall at the upper mezzanine level behind the Shane Reflector’s base. His assessment was that it didn’t appear as poor a surface as thought and could wait until the next trip.

