Decision 32 from list of T. Himel – Linac Power Distribution that Eliminates Circulators

This topic was broadly treated by the group which prepared the summary discussion on the ILC RF Distribution BCD choice – http://alcpg2005.colorado.edu:8080/alcpg2005/program/accelerator/WG2 

Their conclusion was clear. The TESLA TDR RF distribution concept should be retained as the BCD choice for ILC. As this system uses circulators (one per cavity) it would seem that they are not eliminated. The justification for this choice was as follows:

• The TTF RF distribution is a mature design (10 years of experience). 

• It needs essentially no significant further R&D work.
• It is possible to cost with contingency.
• The European XFEL project, which has adopted this distribution system will validate the

  design at a significant scale.

The advantage in using these circulators is that they permit a high degree of protection for the klystron. On the other hand they are one of the more expensive items among the RF waveguide components.
The choice of TTF RF distribution system may be considered to be a little conservative. Proposals were made for alternative systems which would allow the elimination of the circulator. Two waveguide level splitting schemes with hybrid junctions on the cavities would allow reflections from adjacent pairs of cavities to be dissipated in a load. With proper phase lengths of waveguide the reflected power seen by the klystron could be kept to < 0.7%. This represents only a small risk to the klystron for a potentially important cost benefit.

However, it was generally agreed that further study is needed to assess the cost reduction allowed by the alternative schemes and to establish what ‘flexibility’ they allow in the operation of the RF distribution
