WG5 Issues – The Input Coupler

This text is prepared from discussions at Snowmass between S. Belomestnykh (Cornell), 

T. Garvey (LAL-Orsay), H. Matsumoto (KEK), W.-D. Moeller (DESY), S. Noguchi (KEK), B. Rusnak (LLNL) and A. Variola (LAL-Orsay). 

Baseline Configuration Document choice – 

Our BCD choice is based on the twin cylindrical window architecture of the TTF-III coupler.

The principal “pros” of this choice are the following:

•  Lengthy experience (~ 100,000 coupler-hours) of this device on the TESLA Test Facility.

•  Some degree of manufacturing experience – 52 couplers built, mostly in industry.

•  Demonstration of use with a cavity at 35 MV/m on CHECIA.

•  Tested at a power of 1 MW, 1.3 ms pulse in TW mode.

•  This coupler has already been accepted for use with the European X-FEL (~ 1,000 units

    needed) and this implies that there will be considerable experience gained with this coupler

    before the ILC is launched.

In principle, then this power coupler would be sufficient even if the cavities were to be run at 35 MV/m and would meet, at least in TW mode, the needs of a 2 x 9-cell superstructure at 35 MV/m.

The “cons” of this choice, at the time of writing are:

• The present unit cost is prohibitive. However, the couplers have only been built in small

   numbers to date.

• The experience with conditioning indicates that the conditioning time is rather long.

   However, note that the scatter in conditioning time is rather large and the fact that some

   examples are conditioned rather quickly (< 50 hours) is encouraging.

Note that the cost issue will be dealt with through an “Industrialisation” study to be carried out by LAL-Orsay (co-financed by DESY and the IN2P3) in the context of the European 

X-FEL project. We aim for a major reduction in the unit cost of the couplers through this study.

The issue of conditioning is currently under study at Orsay in the context of a DESY-LAL collaboration and partly financed through the European Union initiative – CARE 

(Co-ordinated Accelerator Research in Europe). It is hoped that this activity will lead to procedures offering reduced conditioning times.

A period of ~ two years will be necessary to complete the conditioning and indutrialisation studies (i.e. completion around summer 2007).

Potential Modification

A modification of potential interest is an increase in the diameter of the cold assembly (from 40 mm to 62 mm). This would have the technical benefit of pushing multipactor levels to higher powers and therefore may be of interest in case of a choice of higher gradient ( ~ 45 MV/m).

Four proto-types of such a coupler has been ordered by Orsay and should be delivered in the spring of 2006 and tested soon afterwards. The R&D necessary for such a modification could be complete by the end of 2006. 

Alternative Configuration Document options – 

There was a general consensus that different coupler designs incorporating two « disk » type windows could be potential alternatives to the TTF cylindrical window.

Four such couplers are currently under study and we list them here with no order of priority:

→  The “capacitive” disk window coupler.

→  The ‘TRISTAN’ like window coupler.

→  The TW60 coupler.

→  The AMAC window coupler.  (this last coupler was added by T. Garvey after the

      meeting. It is currently being developed by AMAC, in collaboration with DESY and CPI

      with funding from a DoE SBIR grant).

Each of these couplers were presented in more or less detail at Snowmass and a description can be found in the presentation on the Workshop web site.

Some ‘pros’ are as follows:

•  Disk windows are (or can be expected to be) relatively free from multipactor.

•  Disk windows are mechanically easy to fabricate and therefore may be cheaper (but the

   ceramic is not a cost driver for the coupler).

•  Thin disk windows can be positioned at low values of the SW electric field.

•  Disk windows should be relatively easy to braze into the coupler.

•  One should note that windows based on the TRISTAN design have a history of success. 

Some ‘cons’ are as follows:

•  The current version of the capacitive coupler cannot be DC biased.

•  The present capacitive and TRISTAN like couplers have no possibility to have their

    external Q variable.

•  Disk ceramics are in the “line of sight” of the cavity beam pipe. This was seen to be a

   problem on the early CEBAF linac design, which was a waveguide coupler. However, the

   co-axial version may be less problematic as the window surface is smaller and is further

  from the beam pipe, thus reducing the solid angle presented to x-rays or electrons which

   might impinge on the ceramic.

For all of these alternatives it is too early to estimate the cost impact. 

As for time scales for R&D, the AMAC coupler is currently under test at DESY. A proto-type of the TW60 coupler will be tested at Orsay in the summer of 2006 at the earliest. The capacitive coupler will be tested at high power at KEK early in 2006. 

