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1.1 SUS/UK – COC

This is a chapter of the master Advanced LIGO Detector, Interface Control Document (ICD), E030647.

The SUS/UK scope includes the BSC chamber suspensions; the Input Test Mass (ITM), End Test Mass (ETM), Beam Splitter (BS) and Fold Mirror (FM) suspensions. The SUS Work Breakdown Structure (WBS), M030120-00, defines the scope of the SUS efforts and differentiates the US and UK components. In addition, M030162-03 is a detailed statement of the SUS/UK scope.

TheCOC system provides fabricated and tested core optics to SUS/UK for physical integration and assembly into the suspensions. The SEI Work Breakdown Structure (WBS), M030120-00, defines the scope of the COC effort.

This ICD covers the interfaces between the COC subsystem and the suspensions that reside in the BSC chambers.

1.1.1 Physical Interfaces

1.1.1.1 COC Material

Requirement: 

All COC shall be fabricated from fused silica.

Explanation/description/references: 

Specific grades of fused silica are not pertinent to the interface with SUS.

Note that SUS must still maintain some flexibility to accommodate sapphire test masses in the future, through an interface requirement with SYS.

Historical Notes: 

Fused silica was chosen over sapphire as the baseline test mass material for advanced LIGO; see T020103-08
1.1.1.2 COC Dimensions

Requirement: 

The dimensions of the COC optics, which interface with the SUS/UK suspension assemblies, are listed in the table below.

Table 1: COC Dimensions for SUS/UK Optics

	
	BS
	FM
	CP
	ITM
	ETM

	Optic size (mm)

diameter x thickness
	370 x 60

TBC
	370 x 60

TBC
	340 x 65

TBR
	340 x 200
	340 x 200

	Clear Aperture 
(Diameter - 2 cm)
	330
	330
	320
	320
	320

	Flat Length (mm)
	95
	95
	NA
	95
	95

	Wedge Angle (deg)
	1.7

TBC
	0.5

TBC
	TBD
	1.1

TBC
	0.5

TBC

	Wedge Orientation
	sym, up
	ss, up
	TBD
	sym, dwn
	ss, up

	Bevel
	45 deg, 2mm height
	45 deg, 2mm height
	45 deg, 2mm height
	45 deg, 2mm height
	45 deg, 2mm height


Wedge angles are either Single-Sided (ss) or Symmetric (symmetric). The orientation of the vertical wedge is either with the thick side Up (up) or thick side Down (dwn).

N.B.: The optical layout is still only at the conceptual design level. The wedge angles could change. Also note that the nominal 0.5 degree wedge angles for the FM and ETM could be reduced significantly if desirable.

Explanation/description/references: 

Baseline design dimensions for COC are in the Conceptual Design Document, T000098-02 and in RODA M040283-01 (for ITM and ETM). However, a study is soon to be released confirming a BS size of 370 mm diameter by 60 mm thick with 95 mm long flats. The flat length of 95 mm is supported by an analysis in T040008-00, as well as a study on diffraction for the BS in T050066-02.

The CP baseline dimensions are given in RODA M040005-01. However, AOS is re-examining the SP dimensions in light of the downselect of fused silica for the test masses.

The FM is stipulated to be the same size as the BS in RODA M040006-00
The wedge angles are given in Table 3 of the optical layout T010076-01. However, Mike Smith has noted that the separation distance assumed in the analysis for pick-off beams was inadequate. The result is a larger wedge angle for the ITMs, as indiacted in the table above.

Historical Notes: 

None

1.1.1.3 Attachment

Requirement: 

SUS uses silicate bonding to attach ears to the flats on the side of the optics. COC is required to provide a surface flatness of this bonding face of < 0.1 microns rms TBR. The required maximum roughness of this bonding face is TBD.

Explanation/description/references: 

None

Historical Notes: 

None

1.1.1.4 Electrostatic Coating

Requirement: 

Currently the ES coating is within the SUS/UK scope. Better to have SUS/UK define coating and have COC provide it?
Explanation/description/references: 

In the COC Conceptual Design Document, T000098-02, so-called "suspension coatings" are called out for a number of COC optics. These appear to be electro-static coating grids and should only be required for the ETM optics, per the baseline plan in Appendix A of the SUS Conceptual Design Doc, T010103-04. The implication in T000098-02 is that COC supplies these coatings. Is this the case/plan?
Historical Notes: 

None

1.1.1.5 Alignment Reference Marks

Requirement: 

COC shall etch or grind fiducial marks on the barrel of the optic to indicate the orientation of the High Reflectance (HR) surface and the orientation of the wedge. Serial numbers shall also be etched or ground into the barrel for tracking purposes. The markings shall be per drawing TBD (see D020150-02 for an example).

Explanation/description/references: 

Are we concerned about spoiling Q with ground or etched markings?
Historical Notes: 

None

1.1.1.6 Tooling

1.1.1.6.1 Coated Surface Covers

Requirement: 

The COC shall provide a cover for COC optics to be used during SUS processing/assembly to protect the COC.

Explanation/description/references: 

see draft RODA M040091-00

Historical Notes: 

None

1.1.1.6.2 Handling Fixture

Requirement: 

The COC shall provide a lifting/handling fixture for use with the COC optics, called the ergonometric ("ergo") arm. The arm is designed to facilitate COC cleaning and inspection tasks and assist in positioning for SUS assembly efforts.

Explanation/description/references: 

None

Historical Notes: 

None

1.1.2 Electronic/Electrical Interfaces

None

1.1.3 Software

None

1.1.4 Environmental

None

1.1.5 Safety

None

1.1.6 Operational Limits

None

1.1.7 ICD Verification Matrix

TBD
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