Background Information for Contract Modification 

ZC&R Bid No. Februrary 04-012-A 
ZC&R Work Order No. 45780

University of Arizona PO No. 0104321

BBAR coatings for Steward Observatory, University of Arizona

Technical Contacts: Michelle Reed, Jill Bechtold

Administrative Contacts:  Karen Kanegy, Russ Warner, Mark Buglewicz
Progress so far:

1. PO was issued for $19,200 to coat owner supplied substrates listed in bid 

response February 04-012-A.    This included 

     $2400   Tooling Fee

     $2400  NRE

     $14,950 for coating.  

This cost included two coating runs: one for the “high index” glass and one for the “low index” glass.  The optics to be coated include a total of 9 items, including one large prism and 8 lenses.

2. Lens #3, 5 and 7 (high index coating) were coated and picked up from ZC&R by Reed and Bechtold on July 29, 2004.  An invoice for $8380 was submitted by ZC&R for these items, which UA agrees to pay.
3. Lens #4 was coated on the wrong side.  It is necessary to remove this coating from Lens 4 and coat it on the correct side in order for the triplet it is a member of to perform to spec.
Rafiq Alam of ZC&R offered to arrange to have the coating removed, but he said  that 0.5 thou of thickness would need to be removed.  If 0.5 thou were removed, the lens would be unusable and we would instead have to make a new one, at an estimated cost of $50,000.  The tolerance on the thickness for this element was +/ 40 microns.  The as-made thickness was -25 microns.  
We sent Lens #4 to the optician who made it, Brad Picirillo, of OSI.  He had tooling and test plates already, and promised to expedite the work.  He successfully removed the coating, and in the process removed a layer only 82 microns thick.  Thus the thickness is -107 microns, smaller than optimal.   While this impacts the performance of L4, it is acceptable.  The cost for the removal of the coating was $9300.
L4 requires another run to be coated on the correct side.

4. During testing of the coating jig, the prism was damaged.  The damage does not significantly intrude into the clear aperture, but needed to be stabilized.  The prism will be used in an optical system which is outdoors on a mountain-top observatory and will experience regular freeze/heating cycles.  We consulted experts at the UA Mirror Lab (Blaine Olbert), ZC&R optician Mark Paloienne, and Brad Picirillo on what would be required to stabilize the damage.

We sent the prism back to Brad Picirillo who has stabilized the damage.  The cost for this was $3000.

The prism and the rest of the low index optics still remain to be recoated.

5.  The  reflectance curves measured for L3, L5 and L7 were significantly different than the curve presented in the bid response of February 04-012-A, although it did satisfy an accompanying verbal description of the curve.  The proposed curve was centered on 1% and was never greater than 1.5% for the low index design, and never greater than 1.25% for the high index design.  

We had assumed that the coated performance would be similar to the proposed curve, since in previous BBAR coatings for UA and University of Michigan, the as-made coatings were very similar to the proposed curve. 

The verbal description of the curve said that the coating would have an average over the bandpass of  less than 2%.  The as-made curve is greater than 2% from 500nm to 640nm and at 400 nm.
In discussions with Robert Cabrera and Vince Guiterez at ZC&R on July 29, we understood that the as-made coating could be made to agree with the plots in the proposal if additional test runs are carried out.  We agreed that for the remaining coating runs, the results of the test runs would be shared with us by Jim Walker so we could decide if the coating is acceptable, or if it needs to be tweaked, and another test run carried out.   
For both the L4 coating and the low index coating runs, ZC&R agreed to carry out (1) a single coat recalibration, (2) a 7 coat recalibration, and (3) a test run of our coatings, at no cost to UA.   If additional test runs are necessary, they will cost $960 and will be paid for by UA.
