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List of Tasks that are Related to ILC Test Linacs from TRC-II and Elsewhere

Here is a bit of paleographical study of TRC-II report that was published in 2003. First, I have created an excerpt of R1/R2/R3/R4 that are relevant to ILC Main Linacs (through TESLA). 
I tried to mark up with blue the items that are (or, might be) for S2 to chew on. On the other hand, I do realize that not all the Rn items are a direct concern for S2, or relevant only through the efforts to be identified and sorted out by S0/S1.
Then in the end, I attempted to list out some items that are NOT clearly identified in TRC-II but likely to be our concern at S2.

1. TRC R1 (2003)

· TRC-II R1 section (p.467) includes the following sub-bullet items: 

· The feasibility demonstration of the TESLA energy upgrade to about 800 GeV requires that a cryomodule be assembled and tested at the design gradient of 35 MV/m. 
· The test should prove that quench rates and breakdowns, including couplers, are commensurate with the operational expectations. 
· It should also show that dark currents at the design gradient are manageable, which means that several cavities should be assembled together in the cryomodule. 
· [Tests with electropolished cavities assembled in a cryomodule are foreseen in 2003.”]
2. TRC R2 (2003)

· TRC-II R1 section (p.468) includes the following sub-bullet items: 

· To finalize the design choices and evaluate reliability issues it is important to fully test the basic building block of the linac. 
· This means several cryomodules installed in their future machine environment, with all auxiliaries running, like pumps, controls, etc. 
· The test should as much as possible simulate realistic machine operating conditions, with the proposed klystron, power distribution system and with beam. 
· The cavities must be equipped with their final HOM couplers, and their relative alignment must be shown to be within requirements. 
· The cryomodules must be run at or above their nominal field for long enough periods to realistically evaluate their quench and breakdown rates. 
· This Ranking 2 R&D requirement also applies to the upgrade. Here, the objectives and time scale are obviously much more difficult.
3. TRC-II R3 
· TRC-II R-3 section (p.471) includes the following sub-bullet items:
· Improvement of the low level rf system design is needed. This system is quite complicated and critical, with many functions (field control, feedback, piezo feedforward, interlocks, fault management) and requires very specialized expertise.

· There must be a long-term testing of rf cryomodules to precisely evaluate potential weaknesses before large scale series production begins.

· Long-term testing of the multibeam klystrons is required to quantify their life-time and MTBF.

· The dark currents at the nominal operating field should be precisely evaluated.

· For the TESLA upgrade to 800 GeV c.m., besides the obvious gradient increase to 35 MV/m (Ranking 1), the capability of rf components (circulators, phase shifters, etc.) to handle a higher rf power must be demonstrated.

· In addition the proposed superstructures should be tested at their nominal gradient, with final HOM dampers and with higher power rf couplers.
· Under the Reliability part of R-3 (Section 9.2, p.472) the following text is found:
· The 2.5 km segmentation of the TESLA cryogenic system is a concern because of the time required for warm up and cool down. The vacuum system size and segmentation is also an issue. The TESLA cryogenic and vacuum systems segmentation should be re-evaluated.

· TESLA needs a detailed analysis of the operational impact of structure faults.

· Finally, under the “Items Common to All Machines” (Section 9.3, p.475):
· The demonstration of beam-based structure alignment is needed to finalize the tolerance specifications and make sure that they are matched to the system analysis and procedures.
4. TRC-II R4 

· TRC-II R-4 section (Section 9.4, p.477) includes the following sub-bullet items:

· The understanding of the gradient limits with electropolished cavities is of great importance for TESLA, especially for the 800 GeV upgrade. Studies must continue in this direction, in a collaborative effort with other institutions and universities.

· Several alternative and/or complementary solutions are proposed for the TESLA rf distribution system. They should be tested and evaluated in the long term.

5. Non TRC Items

· There are the topics that TRC did not quite articulate, or only cursorily remarked. Many of seem more related to the “context” in which many of the studies are to be done, rather than specific research subjects. Here they go anyways:
· Establishing the global engineering standard and safety standard to comply in the area of vacuum vessels and cavity components.

· Analysis (either on paper or in the labs) of the yield and infantile mortality rates of components. Cross examination with the availability analysis by the GDE OPS group. 

· Establishing the mass production designs (not R&D or near-final design level stuff) of the components and their validation.

· Establishing the mass production capabilities and required expertise within the ILC group(s). 
· There will be more, but my brain power is running out now…. So I would stop here.
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