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MMT Primary Mirror Wash Results of May 11, 2004 

Abstract 

Results of the most recent primary mirror wash are given. A high-pressure spray proves 
considerably more effective at removing contamination than the low-pressure spray 
previously used, with no apparent increased risk to the aluminum film. It has no effect on 
the poorly understood, high-scatter residual layer that still requires burnishing to 
minimize scatter. An attempt to modify this layer with high-pressure isopropanol has no 
effect. Final reflectance is within 1.5% of pristine and as a result, mirror recoating will be 
deferred. Recommendations for CO2 and washing schedules are given. 

Introduction 

On May 11, 2004, the MMT 6.5m primary mirror was cleaned with a pressure washer 
using detergent solution, to determine whether it met the MMTO Council’s reflectance 
(R) criterion, R to be within 3% of pristine, for realuminizing the following August. This 
provided an opportunity for further experimentation with washing techniques, 
specifically: (1) increasing the rigor of the spray wash; and (2) trying different solvents to 
remove the residual high-scatter film. 

Washing Techniques 

As our initial pressure-washing experiment, the wash of 8/03 (see MMTO ITM 03-6) was 
extremely conservative, the low-pressure setting of the sprayer being the rough 
equivalent of a thumbed garden hose. It was surmised that a well-adhering film should 
withstand a vigorous spray cleaning, but in the interest of safety not much 
experimentation with high-pressure spray was attempted. There were no indications of 
film delamination or other problems but a film, noticeable under the right lighting, 
remained that didn’t respond to further spray washing. 

For this iteration two changes to the sprayer system were made. Instead of feeding the 
sprayer with pressurized building water, water/solution was siphoned from a bucket. In 
addition, a 30’ extension was added to the high-pressure line. Both had the effect of 
reducing somewhat the overall throughput and output pressure; the combined effect is a 
high-pressure spray that appears to be just about right. The jet fans out 4-6 inches at one 
foot. Some method of quantifying pressure and flow will be developed in the future. A 
new wand with continuously variable pressure has been purchased but it cannot be used 
with the existing pump, which is of molded composite construction and has no 
interchangeable fittings. 

Page 1 of 5 



1 

A portion of the outermost zone of the mirror was washed with this jet at all angles of 
attack and for various durations. This and the innermost zone of the mirror should be 
most susceptible to damage owing to proximity of an exposed metal/glass interface. No 
combination of incidence angle, distance of nozzle to surface, and duration produced any 
indications of film damage. This was true even in areas of poor adhesion near the edge of 
the glass where Scotch®

 tape had lifted some aluminum in pre-wash testing. Perhaps 
some boundary effects are acting to protect the exposed interfaces of the 900Å film. With 
these results bolstering our fortitude, we proceeded to similarly wash the entire surface, 
again with no indications of film distress. 

The second experiment was to follow the detergent wash with that of another solvent. 
Isopropanol was on hand and lacked serious toxicity. The hope was to affect the 
remaining high-scatter film whose nature was not understood. After the detergent wash of 
8/03, this film accounted for as much as 3% R and almost one-third of the diffusely 
reflected light. 
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Results and Discussion 
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3) As the mirror ages, CO2 cleaning effectiveness decreases relative to that of 
washing; high frequency snow cleanings are more efficacious in the early life of 
the mirror and perhaps can delay onset of the more irremediable aging processes 

4) A triannual washing schedule should be implemented, before and after the cold 
season and sometime in-between, as well as regular and timely CO2 cleanings no 
less frequent than the current biweekly schedule 

5) With an adequate snow and washing schedule, R within 3% of pristine should be 
attainable for at least three years 

6) Pardon the cliché but an ounce of prevention is worth more than a pound of cure. 
Once the aluminum film is damaged it cannot be repaired nor will it heal itself. If 
we want to make triennial coating a fact, snowing, washing, and related items, 
e.g., a precipitation detector/alarm, must be assigned a high priority and resources 
made available. Consider the amount of effort we are spared by not having to 
aluminize this year. A fraction of that level of effort will give us three-year 
mirrors. 
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