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Participants: L.Charvier, N.Hilleret, J.Huopana, R.Leuxe, B.Nicquevert, M.Taborelli, C.Wyss, W.Wuensch

At the beginning of the meeting WW recalls that the main goal is still to get the general layout of the module, space hindrance, number of components and approximate positioning of them. 
RL will focus on these aspects, as a priority with respect to the more detailed alignment problems.

At present an important issue is the heat dissipation (3KW/m) and cooling; more refined thermal calculations are needed to evaluate the temperature gradient in the structure. In particular it should be evaluated whether this is compatible with the required dimensional accuracy and with a reasonable water cooling. 
MT will contact T.Kurtyka in order to involve G. Zelek in such calculations.

Issues about laminar versus turbulent flow with respect to the induced vibrations were addressed in the previous works (see for instance W. Schnell, “Cooling and Vibration in the CLIC Main Accelerating Structure,” CLIC Note 468 (2001).,  R. Assmann, W. Coosemans, S. Redaelli, W. Schnell, “The Effect of Cooling Water on Magnet Vibrations,” CLIC Note 531 (2002).)

AS mentioned by NH and MT a rough calculation shows that cooling with an external cooling circuit, instead of a pipe into the structures, would imply a copper conductor (braid) between the cooling pipe and the structure of about 1 mm thickness (assuming 20 mm length, 10 K of temperature difference between structure and water) over the all length and for each quadrant of the structure.
Two concepts are considered at present for the alignment within one module. One is based on keys aligning the quadrants of a structure and also the structures in a flexible tube (“gun”) which can be deformed to get the ideal alignment upon measurement. The other is based on the same principle as the CTF2 system, with V-shaped profiles supporting the structures or the keys.

LC presents the preliminary design of the key-gun alignment: (see attached document)

Two types of keys are presented, a flexible and a stiff key. 

The advantage of the flexible key is that the necessary accuracy is only on the concentricity between the zone aligning the quadrants one with respect to the other and the external zone aligning one structure with respect to the others. However, the weight of the structure will elastically deform the keys so that the previous statement is true if the spring constant of the key is not strongly dependent from its machining accuracy. The stiff key would require more accuracy of manufacturing of the key.

A prototype should be build only after some preliminary calculations that evaluate the expected accuracies.
NH points out that the vacuum chamber and alignment components should remain decoupled if possible.
Fix-points (Summary of some specifications and reference values):

Cooling: 

-the power to be dissipated is 3 KW/m

- allowed δT between cooling water and structure: 10-20K

- operating temperature: 30-40 K

Mechanics

- Length of the module: 2m

- Length of the structures: 
-the sagitta for an HDS quadrant bar is 0.001 mm for a 250mm long piece supported at the ends (0.0001 if the 4 quadrants are joined together) and 0.006 mm for a 500 mm long bar (0.001 mm if the quadrants are joined together); the assembled quadrants are assumed her to build a 60 mm diameter cylinder
- either 4 structure of 500 mm per module (possibly supported on more points than the two ends) or 8 structures of 250 mm

- 2 PETS structures per module

- Alignment accuracy required over 2 m: vertical accuracy +/-0.003 mm, lateral accuracy +/-0.01 mm
· RF

· the gaps in longitudinal direction along the surface seen by the beam must be as small as possible

· the angle of opening allowed for joining two sections of different diameter is 10 degrees

· radial steps should be less than 0.01 mm on the wall of the pipe
Vacuum:

· dynamic vacuum should be 1x10-8 mbar, static vacuum 1-5x10-9 mbar

