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Refurbished Cryomodules (C50):
Review of Cavity Pair Alignment Requirements and Specifications
Edward F. Daly and Danny Machie
Summary:  Alignment of the cavities within the refurbished cryomodules must be consistent with the original CEBAF specifications.  The original specifications are discussed in detail elsewhere [1], and were initially based on MAFIA analyses [2].  Final specifications, achieved during original CEBAF cryomodule construction, divide the alignment requirement into three separate parts:

· Individual cavity alignment,
· Cavity pair alignment, and

· Cryomodule alignment.

All errors from these three contributions must result in an overall angular alignment of the cavity centerlines within the cryomodule of less than 2.0 mrad (see Table 1).

	Component Specification
	Angle (mrad,RMS)
	Transverse Positional Tolerance (in)
	Comments

	Cavity Alignment
	< 0.5
	± 0.010
	Establishes position of cavity flanges and beampipe flanges relative to rails

	Cavity Pair Alignment
	< 1.25
	± 0.010
	Establishes beampipe positions relative to vacuum vessel exterior

	Cryomodule Alignment at Installation
	< 0.1
	± 0.016
	Uses fiducials on vacuum vessel exterior to place cryomodule in tunnel.

	RMS Specification
	< 0.186
	± 0.021
	

	
	
	
	

	Overall Requirement
	2.0 max.
	± 0.040
	For an individual 0.5 m long cavity


Table 1. Alignment Angular Specification and Positional Tolerance
Cavity Pair Interfaces:  Several features of the cavity pair must be oriented and positioned properly within acceptable limits to facilitate installation into the helium vessel:

· FPC flange offset from beamline,

· FPC flange spacing  between cavity pairs,

· FPC flange co-planarity between cavities in the pair,

· FPC centerline to end flange spacing,

· Cavity pair overall length, and
· Dish-to-dish spacing.

These tolerances for the individual cavity features described can be found either on the InterAtom drawing CEBAF 11115-D-0001A / JLab drawing 11116-D-0001 or corresponding subassemblies.
Conclusion:  The cavity alignment requirements for the refurbished cryomodules are identical to those used in the original CEBAF CMs.  The original tooling design is currently used for assembly and alignment of the cavity pair after VTA testing.  The important features and their allowable tolerances have been identified and described.  Drawing number CRM-088-2005-0001, Cavity Pair Dogleg Assembly, reflects the required tolerances for these assemblies.
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