Beam Pipe

· We have studied three different designs: 

Ceramic pipe with a metallic cage, thin metallic pipe, and metallic stripes. The last one was chosen.

· Ceramic pipe with a metallic cage:
· This has been successfully used at the ISIS. 

· The main problem is that it occupies a significant part of the magnet aperture, which is expensive.

· One variation is to use metallic stripes replacing the cage. But it has reliability problem and is difficult in ends connection. 

· Thin metallic pipe:

· We have two designs and made prototype for each one: 50-mil Inconel pipe with water cooling, and 5-mil Inconel pipe with ribs.

· But the mechanical engineering and reliability are main concerns.

· Thin metallic stripes:

· The whole magnet is canned and in vacuum, as in our Booster.

· The metallic stripes are solely for the purpose of reducing impedance.

· A variation is a perforated liner, as in the LHC.
· (However, the recent measurement of Booster magnet implies the impedance might actually be useful.) 
