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                          Studies and Test Plans for Lab G

                     Al Moretti; BD/Proton Source, Fermilab

                     MuCool and Mice Collaboration Meeting
                                                LBL

                                 October 22 to 25, 2002

                                             Lab G                                                                    

                                                                                                      Test Bed for High Gradient Cavities in Large Magnetic Fields; Fast Beam Detectors in Large X-Ray and Magnetic Fields, and Dark current: Specifically Measure High Gradient Breakdown and

Dark current with and without the Magnetic Field on; and methods

To reduce dark current with different materials and processing.

                     Linac Type Modulator and Controls

                     12 MW 805 MHz Klystron and Waveguide

                     Cavity High Vacuum  System 

                     Cavity Water System

                     5.0 T Solenoid

                     Support Cryogenic System

                     X-Ray Shielded Cave and X-Ray monitors

                      Surrounding the cavity.

                     Interlocked RF with Sparking, Cavity Vacuum

                     and External X-Ray level.
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 Top and Side View of Lab G, High Gradient MuCool Test  

                                                                                     Laboratory.
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                          View of Open Cell Cavity In 5.0 T solenoid

                                 П  Mode,  6 Cells, 805 MHz

     Currently in the test setup, the Open Cell cavity is replaced by the  Single Cell LBL cavity. Future plans are to install thin Be windows for RF testing.

Later it is planned to install “door knobs” of different materials for RF testing.
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            Picture of the Open Cell Cavity in the Solenoid

                 Center of Copper behind cover flange is

                    125 µ Ti window, one at both ends
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           View of Nominal 12 MW klystron in Lab G

I. Immediate Plans for Lab G with the current LBL single Cell                 cavity:            

1. Continue the study of the healing effect for about one week.

Without the magnetic field on and continue running with the magnetic field on to complete dark current measurements one more week. Healing effect is defined here to mean the large reductions in X-Ray emissions observer when running the cavity for a long time without the magnetic field on. 

2. Study the effect of running the cavity in the gradient mode for about one week. We have only run in this mode for few days and to not have any conclusive results.
3. Begin the preparations for the installation and testing of the thin Be windows. The windows are available in thickness sets of

     125 µ, 250 µ and one 500 µ with TiN coatings on one side and 

     without the coating on the other. We are first planning on 

     testing with the TiN   coating.

II. Future plans for Lab G:

4. Study in the LBL cavity, windows with a protruding

      hemispheres  of materials “door knobs” with high melting 

      point  and Low vapor pressure at high temperature such as 

      tungsten; other materials and processes would also be 

      considered.

5. Construct prototype 4 by 4 grid structures for testing at

At 805 MHz in the LBL single Cell cavity.

6. After analysis of the above, Build a single cell cavity

     With the best material and methods of processing  with 

     Optical window ports for viewing the inside of the cavity 

     during RF commissioning.

7. Because the damage in the Open cell was mainly in

that part of the cavity furthest  from the vacuum pumps, the damage was caused mainly by the poor vacuum conditions at the far end of the cavity due to its distance from the vacuum pump and  the undetected small pin hole vacuum leaks in the

125 μ Ti beam pipe vacuum window developed during RF commissioning. ( They eventually broke and needed replacement three times). Also, there was a large  burst in vacuum pressure during a spark; The  Open Cell Cavity should be reprocessed by adding vacuum pumping on the axis of the cavity and viewing ports. Also the cells at the input port shows little if any damage. It still look like shinning copper. 

8. Study the magneto-resistivity of copper. The open Cell Pi 

Mode  remains our fall back position.

