January 29, 2001

Dear Yoshi,

Enclosed please find two documents that may be useful to your design report: (i) A 3-year plan for a feasibility study of the ceramic gap cavity; (ii) A cavity drawing. We have done a number of Superfish simulations on this cavity. We will use the limited resources to start the construction of a high rf voltage test station for ceramic materials. It will be in our MI-60 building.

Due to manpower shortage, we do not plan to pursue the air gap cavity at this moment. 

Let me know if you have any question. Thanks.

Peace,

Weiren

Feasibility Study for a Ceramic Gap Loaded High Gradient RF Cavity

A rf cavity capable of developing 0.5 to 1 MV/m at 7.5 MHz has been proposed. In order to reduce the physical size it is proposed to store a large fraction of the electrical stored energy in high dielectric constant ceramic with very low loss factor. This design is subject to criticism on two basic counts. Because of the very large voltage gradient at the accelerating gap, there is concern regarding sparking breakdown due to high electric field gradient at "triple points," where the dielectric material, the metal conductor, and the vacuum meet. In adddition, because it is required that the entire accelerating gradient be sustained across the cylindrical ceramic capacitor, there is concern that the material may not have sufficient dielectric strength to prevent failure due to internal dielectric breakdown.

A. Bulk ceramic properties:

(a) Is alumina the right dielectric? Consult manufacturers regarding properties.

(b) Are cylinders of required dimensions available?

(c) Are there methods of joining adjacent cylinders with high dielectric strength adhesive?

(d) Build 800 pF cylindrical capacitors (similar to the Booster coupling capacitor) using old MR ceramic. Test dielectric strength using standard commercial method, i.e., 60 Hz high-pot.

(e) Test with burst-mode high power rf at 5 MHz, using the Proton Driver power amplifier in resonant cavity mode.

B. Gap corona roll study:

(a) Use Superfish to do extensive study of triple point geometry.

(b) Try to test results using corona roll on modified MR seal

C. Power amplifier design study:

(a) Analyze Y567B properties for use in high peak current burst-mode.

(b) Consider required Proton Driver rf system modification for this use.

D. Scale model:

(a) Using several recovered MR seals, build scale model of the proposed cavity. (22.5 and 30 MHz)

(b) Operate entire system at low and then high rf power.

E. Electric breakdown experiment:

(a) Test the bulk ceramic as well as the triple point in vacuum.

(b) The same test in sulfurhexafluride (SF6), which has 3 time the breakdown strength of air at atmospheric
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