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Alignment requirements for quad
Justin Greenhalgh, RAL, May 2008
Version 00 – draft for discussion.

1. backgrounD
There are notes on assembly procedures for masses, assembly of a quad, and alignment of a quad (at time of writing, most easily available on the quad review page). This note complements the others by giving the desired end-points of the metal and glass assembly. This note does not tell you how to make each adjustment – that is the job of the other notes. This note tells you when things are good enough so you can move on.
2. metal and glass assembly

The aim of the metal assembly is to establish that there are no major assembly problems and to get the chains balanced. The balancing cannot be done perfectly because the suspension with glass masses will differ from the all-metal suspension in the following respects:

· The exact mass of the glass masses may be different from the mass of the metal ones they replace.

· The location of the flexure points (given by ears and prisms) will be a little different between the glass and metal masses (assembly tolerance)

· The glass assembly uses wire loops to support the PUM and the ERM/CP, whereas the metal assembly uses wires with end clamps in both cases.

3. metal assembly – alignment requirements

The d-distances need to be set, and a check needs to be made that the suspension is the right length overall. The OSEMs need to be aligned to their magnets or flags. The test mass and reaction mass need to be hanging reasonably straight and parallel. In detail:

	item
	Tolerance (and reason)
	Check method

	All d distances
	+/-0.5 mm 
	Check in individual locations using the reference marks provided. In most cases (d=1mm) a visual check will be sufficient (is this true?). The one instance of a large d is set by the assembly of the clamp.
The final check is a sysid.

	Top mass pitch
	Should be within +/-5 mRad of level. (0.5mm in 100). (Set to be a small fraction of the range of the ECD/OSEM array adjuster +/-2mm at 80mm lever.)
	Theodolite viewing end of mass, possibly use a spirit level (but of course the mass of the spirit level will have an effect).

	Top mass height
	ECD/OSEMs need to be within alignment range.
	

	Top mass roll
	
	

	UI mass pitch
	Should be within +/-5 mRad (1mm in 100)
	Need to remove the EQ stop adjuster plate to use a theodolite, could use a bubble

	UI mass relative pitch between chains
	OSEMs must be within alignment range between chains (Alignment range is +/-2 mm at 80mm)
	Check OSEM alignment

	UI mass height
	No gross errors. OSEMs need to be within range.
	

	UI mass roll
	
	

	PU mass relative pitch between chains
	OSEMs must be within alignment range between chains (range is the same)
	Check OSEM alignment

	TM pitch
	Front face should be within +/-1mm of vertical
	View one face of TM with reference to the structure.

	TM/ERM relative pitch
	No gross errors
	By eye

	OSEM flag alignment
	The flag must be at the sweet spot within:

Lateral to OSEM – sensed direction +/- 0.1mm (Small fraction of +/-0.35mm range)
	Set with sensor electronics

	
	Lateral to OSEM – non-sensed direction +/- xxmm
	Set by eye, looking in the back of the OSEM

	
	Longitudinal to OSEM – must cover the IRLED beam.
	Set using the sensor electronics.

	OSEM magnet alignment
	The magnet must be at the sweet spot within +/- 1mm in all directions.
	


4. glass assembly – alignment requirements

AS above, but in addition we need to set the gap between the TM and is reaction mass (ERM of CP) as follows:
	reason
	requirement
	Comment

	Functioning of ESD
	Absolute gap correct to +/- 1mm

Gap parallel to +/- 0.25mm
	These requirements are less stringent than the requirements below

	Setting of EQ stops
	Gap needs to correct (5mm) in all locations to +/-0.25mm
	This is the most stringent requirement on the absolute size of the gap. It can be checked with a travelling microscope through the keyhole, or possibly with a special autocollimator.

	Avoiding back reflections
	Gap needs to be parallel to a small fraction of 0.08 degrees. 0.08 degrees = 1.4mRad, so we need the gap to be parallel to ~0.1mRad
	This is the most stringent parallelism requirement and will require an autocollimator
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