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Electrodes in the collimator straight section

In this short note, we report about the possibility to insert clearing electrodes in the collimator straight section, in between QVB11 and QVB12.

   In a previous note, it was stated that a clearing electrode should provide a minimum of 300eV/m electric field, in order to remove the most dangerous electrons for multipacting. The idea is that those electrons in the beam gap, with energy less than 300eV/m, are accelerated by that electric field and sucked in the electrode.  A study with MAFIA simulator was started and the results are here provided. We used a 4.6 m long beam pipe. The first and the last 0.5 m sections have r=0.12 m radius, otherwise r=0.14 m. Two 0.12 m long sections tapering go from small to large radius. 

   The conclusion is that neither one nor two 0.4 m electrodes provide the sufficient electric field all along the straight section, but only in the vicinity (~0.5 m) of the electrodes. Therefore, it is advisable to not use such a solution.

   In the figure below, the geometry of the first configuration tested is shown. X and Y axis represent the longitudinal and radial directions respectively.  By using the symmetry, we considered half-section, 2.30 m, beam pipe. Light blue material represents the tapering from r=0.12 m to r =0.14 m. The half-electrode in red is 0.2m (0.4 m with symmetry) long, rmin=0.11 m, rmax=0.13 m. 
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With MAFIA we solved an electrostatic problem, with the beam pipe grounded and the electrode at V=-20kV (the minus sign is used to facilitate the visualization). The figure below shows the strong radial electric field between the electrode and the beam pipe.
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In order to move the electrons, the electric field longitudinal component is important. In the figure below we can note that at 1.16 m, namely less than one meter far from the end of the electrode, the field is already reduced to 0.0135eV/m (red color in the contour plot), meaning that no electron will be sucked at such a distance.
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We tried a configuration with two electrodes (red and green material) at the same potential V=-20kV, placed symmetric to the center of the straight section, as it is shown in the figure below.
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in that case, the radial field between the electrodes is still strong, as it is shown below
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at z=2.30 m, in the straight section center, the longitudinal field is 254eV/m:
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but again near the tapering it is only few eV/m, as it is shown below.
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