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DECISION/AGREEMENT STATEMENT:

It is agreed that the size of the power and signal recycling mirrors for advanced LIGO will be
265mm diameter by 100mm thick, consistent with the COC Conceptual Design Document. Size
tolerance is to be determined by SUS, informing COC of the decision. Wedge is to be determined
by Systems via an optical layout then informing SUS and COC; In the interim, the baseline is per
the AL optical layout document, T010076-01.
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Discussion

No record exists of the reason for the change from 200 mm diameter, which happened sometime in
2001. The diameter needs to be as small as possible to enable SUS to use a triple pendulum®
however, according to Peter Fritschel, 200mm is simply too small and probably came from the era
when the beam size was smaller. For the 265mm size, we assume an optically good clear aperture
of roughly 250mm:; then the clipping loss would be:  exp(-2*(12.5/6.05)%) = 200 ppm.

In table 4 of the DRD? 200ppm is the limit on scatter from the Recycling Mirror. According to
section 4.2.2.5.4 of the DRD there is no quantified justification for the recycling cavity scatter
loss. Table 4 of the DRD notes clipping loss for the elements, with a N/A in the table for the
requirement on recycling mirrors.

The recycling cavity loss is best thought of in terms of the design transmission of the RM and ITM
high reflectors. 5% for the RMs and 0.5% for the ITMs. The loss should be small compared to
this. Thus 200ppm for the RM clipping loss would be around 0.5% of the total round-trip recycling
cavity loss, and is acceptably small.
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