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Document LIGO-M 040387 -Y 
Date: 15 December 2004  
Title: RODA: Recycling Mirror size 
To the 
Attention of: 

COC: Bill Kells, GariLynn Billingsley, Helena Armandula, Gregg Harry 
SUS: Norna Robertson, Janeen Romie, Mark Barton, Calum Torrie, Ken Strain, 
Caroline Cantley, Jim Hough 
Systems: Dennis Coyne David Shoemaker, Carol Wilkinson, Peter Fritschel 
 

cc: aligo_systems, aligo_sus 
From/ 
signatories: 

Name/Title: GariLynn Billingsley COC Leader Signature: __________________ 
Name/Title: Norna Robertson SUS Cog. Sci. Signature: __________________ 
Name/Title: Peter Fritschel SYS Sci. Signature: __________________ 
Name/Title: Dennis Coyne SUS Leader, SYS. Eng. Signature: __________________ 
Name/Title: Janeen Romie SUS/US Leader Signature: __________________ 
 

System(s) 
affected: 

Initial LIGO Advanced LIGO  
Other:  

Nature/ 
Scope: 

Design Decision Requirements Decision Work Scope Decision  
Working Agreement between Groups  
Other  

Subsystem(s) 
affected 

Relevant Subsystem(s)/Component(s):  
COC PRM optic, COC SRM optic, SUS/US PRM assembly, SUS/US 
SRM assembly  

 
Primary 
Contacts Group or Affiliation and Contact  Billingsley, Robertson  
Reference 
Documents: 

T000098-02 COC conceptual design document 
T010076-01 Advanced LIGO optical layout
T000012-00 Advanced LIGO Suspension Reference Designs
T010103-03 Advanced LIGO Suspension System Conceptual Design

 

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 pendulum1 
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)2) = 200 ppm. 

 
In table 4 of the DRD2 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.   
 

 

 

 

 

 

 

 

 

 

 

 

  

                                                 
1 LIGO G030410-01 
2 COC DRD  LIGO-T000127-01 


		Billingsley_G@ligo.caltech.edu
	2005-01-04T11:06:42-0800
	Pasadena, CA
	GariLynn Billingsley
	I am the author of this document




