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Basic concepts 
	ITEM
	Baseline
	Options
	Decision process
	Timing 



	Temperature levels, thermal  optimization, circuit pressures  
	2.0 K, 5.0 – 8.0 K supercritical thermal intercepts, 40 – 80 K thermal intercepts 
	1.8 K, different thermal intercept temperatures such as one level at 30 K (cf. CEBAF), etc.  
	1.  Estimate heat loads 

2.  RF and HOM absorber performance 

3.  Overall plant power 
	We have our baseline now.  Confirm by CD-1

	Segmentation, separate transfer line or not, general cryo distribution layout 
	SNS-like separate cryoline with individually cooled cryomodules 
	Various lengths of cryomodule strings (e.g., BESSY scheme proposed by HZB or Cornell ERL scheme) 
	1.  Steady-state line sizes, temperatures, pressure drops 

2.  Off-design, emergency venting, etc.  
	We have our baseline now. Confirm by CD-1 

	Optics – 

Number of cavities in cryomodule, particularly for beta=0.61
	E.g., for beta=0.61, 3 cavities +1 cold magnet + 3 cavities
	E.g., All warm magnets, 3 – 4 cavity cryomodules like SNS
	Study # of connections to cryo distribution line, simplification of all magnets being warm, smaller heat exchangers.  Cost, simplicity, comparison w/ existing designs.
	Firm concept by CD-1.  Confirm by CD-2.

	Optics – number of independently powered magnets and current in magnets 
	
	As much as possible:  lower current magnets and/or series powering 
	Total heat load of current leads versus optics requirements
	By CD-2

	Cavity and magnet support method – 
	Open 300 mm pipe
	1. Closed pipe for buffer volume 

2. Space frame 

3. Direct support posts

4. Different size pipe
	Alignment stability (and requirements)-- analysis and CM1 and S1-global data.  Pressure stability analyses for buffer need 
	For CD-2.

	Alignment verification 
	Wire Position Monitors
	Optical windows, mechanical or optical contact from top (S1-G) 
	Experience with 1.3 GHz cryomodules, SSR1 prototype 
	CD-2


Design details 
	ITEM
	Baseline
	Options
	Decision process
	Timing 

	Tuner and tuner motor access
	Cold motor at 2 K with access port for each
	1. Cold motor at 80 K with access port 

2. Provision for second motor

3. Warm motor with feedthrough 

4. Pneumatic? 
	Design studies, mechanical mock-up, experience with existing cryomodules. 
	For CD-3.  Preliminary decision for prototype cryostat.

	Tuner style 


	Blade tuner scaled up from 1.3 
GHz blade tuner
	1. BARC wedge tuner 

2. KEK tuner (also wedge design) 
	Design studies, mechanical mock-up, experience with existing cryomodules.
	For CD-3.  Preliminary decision for prototype cryostat.

	Vacuum vessel diameter 
	Not selected 
	1. 48 inches 

2. <48 inches
	Relatively complete design and assessment of vac vessel contents for space, assembly procedure, cost
	For CD-3.  Preliminary decision for a prototype cryostat if there is one in plan.

	Coupler
	Not selected?
	1. FNAL Design

2. Modifications of existing designs 

3. Other
	Tests 
	In time for a prototype to be used in HTS test of a 5 cell

	5K shield
	No lower portion, no 5K shield at interconnects
	1. Full 5K shield
	Review of heat load changes.  ILC / KEK experiments
	Confirm by CD-2

	Heat exchanger
	Located in Cryomodule
	1. Located outside of cryomodule, in distribution line?
	Cost, space, req’d size of ht exchanger
	Firm concept by CD-1

	“300 mm” pipe diameter
	300 mm
	Smaller, new shape?  
	Experience, measurements in CM1, S1-global, etc., and analysis
	CD-2

	ITEM
	Baseline
	Options
	Decision process
	Timing 

	Assembly tooling
	“Big Bertha” cantilever and open 300 mm pipe
	With closed or smaller “300 mm” pipe, consider internal rails (Cornell), other options
	Depends on support structure (open 300 mm pipe?) conclusion 
	CD-2

	300 mm pipe temperatures 
	Open pipe indirectly cooled
	Thermal intercepts, trace tubing, closed pipe and flow through 
	Thermal analyses 
	CD-2

	2-phase pipe configuration for pressure loads, thermal contraction, and assembly
	Stainless steel pipe, flanged connection to He vessel, bellows between sections, internal rod carries tension
	1. All welded assembly to eliminate flanged joint.  

2. Can 300 mm pipe be the 2-phase pipe? (Assembly issue) 
	Design reviews, assembly and test experience 
	CD-1


