                                            Gradient Limit with Magnetic Field

               The study of the breakdown limit of the LBL single cell cavity with large applied solenoidal fields has been going on for over a year and a half. Studies were

conducted with copper window inserts and for the last six months with Be windows

coated with TiN. In general the breakdown limit is much lower with increase in applied

magnetic field. In addition, the dark current and X-Ray emissions are much larger after

the occurrence of some sparking at very high electric and magnetic fields. 

    The chart presents the accumulated results over this period of study. The top graph

shows the limit at which surface damaging sparks occur during relatively short periods

of time. Spending long periods say hours results in very large permanent increase in dark current and X-Ray emissions. Examination of the damage by SEM and optical microscope  show molten copper disks 100 to 125 μ in diameter scattered over the

surface. This was also the case for the Be windows. This demonstrates that copper

is the weak link in reaching high gradient in large magnetic fields. A research effort

is being planned to find a coating the can greatly enhance the breakdown limit of

copper.

    The lower graph is the safe gradient operating limit in a magnetic field.

Operating near this or at this limit results in little increase in dark current and 

X-Ray emissions. Examination of the Be window damage showed no occurrence 

of spark damage to the TiN coating or into the Be. However, because all of the occurrences of damage showed the presents of copper. This limit will probability 

increase if we can find the magic copper coating that will increase is breakdown

limit. The first choice in the planned research study will be TiN. It has demonstrated 

higher gradient breakdown limit in the completed Be window study. Further,

studies are currently on going.
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