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   This was the fourth of our excursions to Mt. Hamilton to clean whichever optics had been deemed most in need. 

3-meter Coude Auxiliary Telescope (CAT) M1 Siderostat
This is located in a shed attached to the side of the 120” telescope dome. We had cleaned this large mirror on an earlier trip, so it wasn’t too bad. However, there was a light layer of dust and a set of mouse prints on it, so Dave did a full cleaning. He addressed the mouse prints with acetone and breath, dabbing at them with a Kaydry. There were some water spots that he got with de-ionized water and also used that for the dust layer.
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CAT #1 Siderostat Reflectivity After Cleaning

	
	Red
	Blue

	Edge
	92
	90

	Midway
	92
	95

	Center
	88
	96


Slit Room
There is a lens used with the thorium argon alignment lamp that was getting a little dirty, as was the small (1” square) folding mirror in front of it. We hadn’t addressed these in any previous trips. Kostas turned the lamp on to make the folding mirror drop down, so the lens could be inspected from below. It has a chip on one side. Unfortunately, it was the top surface of the lens that was the dirtiest. There was a filter wheel above the lens that had at least one empty slot, and Dave was able to get to the top of the lens with a 6” swab by sending it through the empty filter slot. He was able to improve it significantly using first Orvus/Acetone /Water mix, followed by acetone.
View from below:
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View from the side:
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The fold-flat mirror for the guider camera was a 1” square mirror that faced away from the room, so it had to be examined using an inspection mirror. Dave was able to improve it significantly, again using first Orvus/Acetone /Water mix, followed by acetone.
Fold-flat mirror for guider camera before cleaning:
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Fold-flat mirror for guider camera after cleaning:
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Still in the slit room, the CAT #5 folding mirror (pickoff mirror) was accessed by opening its cover by hand. It was pitted and had pinholes and a generally degraded coating. In short, it needs recoating. The current coating is believed to be protected silver.

CAT #5 Fold-Flat Mirror:

[image: image9.jpg]



Hamilton Spectrograph
We next looked at the Hamilton Collimator, which had a mask in place. Dave blew it off with canned air and tried to clean it using both Orvus/acetone/H2O and just acetone-soaked swabs, but without much success. This is the optic that is known to start degrading as soon as it’s coated, and the degradation is easily seen along the edge.
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While we were there we looked at the Hamilton Spectrograph’s grating, which has at least one tear along the edge. 
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The Hamilton Spectrograph prisms had been cleaned on a recent trip, so they weren’t too bad, but Dave touched them up with Kaydrys and breath. There was a water-based film on the front surface so Dave addressed that with Orvus/Acetone/H20 plus breath, then acetone and finally ethanol. There was noticeable improvement.
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Dave inspected the optics in the compartment that included the easily-sleeked spherical mirror. He just blew the dust off of them.
KAST
The KAST Gratings and Fold Mirror were in a grey box and we had addressed them on the first of these cleaning excursions six months ago. At that time we didn’t have a camera, so we simply gave a written description of their conditions. This time we did have a camera and it’s easier to show them than to describe them. They all had scratches, sleeks, fingerprints and blotches. Grating #7 was the best of the lot, and the folding mirror had been cleaned on the earlier trip so it wasn’t too bad. As for cleaning, this time we simply blew them off with canned air.
Mirror:
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Grating #1
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Grating #2
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Grating #3
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Grating #4
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Grating #5
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Grating #6
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Grating #7
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The KAST Dichroic Beam Splitters and Mirror were in a wooden box. At least one beam splitter had fingerprints on the back. Dave cleaned all three optics with Kaydrys and a combination of breath, acetone and ethanol, and they were pretty good after that.
Mirror:
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BS 5500 nm:
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BS 4600 nm:
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We next went up on the lift to look at some of the KAST optics on the instrument below the 120” mirror. The red filters had been cleaned on an earlier trip and Dave inspected them and blew them off, rotating the wheel by hand.
KAST instrument mounted on tub below 120” mirror:
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The blue-side collimator looked good and Dave felt it couldn’t be improved so he just blew it off with canned air. 
Blue Collimator:
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The blue filters can’t be rotated by hand, as they just slide in. They are off to the right side of the compartment. Dave blew them off with canned air. The upper filters are common to both sides of the spectrograph and they just needed blowing off.

Blue Filters and Common Filters:
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APF
The APF primary is prone to dust and debris blowing in from the side and a blocking screen is going to be installed before the project is complete. For now we just noted that there was dust and debris on the mirror and we measured the reflectivity without addressing the cleanliness. There were two positions marked on the side of the optic, labeled Position 1 and Position 2. The dirtiest was Position 1, which was nearest to the dome shutter.
        APF Primary Mirror Reflectivity

	
	Red
	Blue

	Position 1
	93
	89

	Position 1
	95
	92

	
	
	

	Position 2
	92
	91

	Position 2
	96
	93
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Debris on the APF primary Mirror
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Dust and debris on the APF primary Mirror:
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The APF secondary mirror was not easily accessible, so we weren’t able to do a thorough inspection. 
APF secondary Mirror
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The APF tertiary mirror was not easily accessible, so we weren’t able to do a thorough inspection.

APF tertiary Mirror:
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Lens for thorium argon lamp





Small (1” square) fold mirror facing away





Filter wheel with at least one empty slot





Lens for thorium argon lamp (side view)








6” swab inserted through filter slot to reach lens





Red filters





Blue-side collimator observable on left side of compartment





Upper filters common to both sides





Blue filters can’t be rotated by hand (they slide in)





APF Primary in frame





Position 2 marked on side of optic for reflectivity measurements








