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The present Mark II Pressurized RF Test Cell will be the first device we will want to test in the MTA beam when it becomes available.  However, there are several ideas to investigate, both for mitigation of unwanted behavior of the test cell and for investigation of new approaches to better performance.  A new design is discussed below to allow clearing electrodes to be installed to prevent the accumulation of charges.  Another design implementation is to install grids to test the idea of gas-cooled RF windows for higher accelerating gradients.  It is possible that the same basic design will work for both applications. 

The figures below are conceptual only. Actual engineering designs need to be developed for the required pressure, voltage, and power.  If possible, it is desirable to be able to work at LN2 temperature, although that capability will not be needed for the first tests.
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Figure 1: Conceptual schematic of a test cell design with irises and clearing electrodes to mitigate the effects of electron and ion charge build up.  The strong magnetic field will confine the protons and electrons from the ionized hydrogen energy absorber to the central region of the cavity, away from the irises.  Electrons that do not recombine can be absorbed in the clearing electrodes shown as orange and black lines. 


[image: image2]
Figure 2:  Conceptual picture of use of beryllium grids for accelerating gradient enhancement.  For extended operation the grids will be cooled by the hydrogen gas, which in turn will have to be cooled in any case because of the energy loss heating by the beam.  Thermodynamic modeling is needed to see if active cooling of the gas will be required, or if conductive cooling is adequate, where the test cell body is in LN2. 
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Figure 3: Mechanical concept of disk and cylinder construction and assembly.

We should plan to have these ideas realized in about 6 months so that bench testing can be done in time for beam tests early next year.
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