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Abstract
We have been developing a new device the non-destructive electrostatic septum. To evaluate its two-dimensional electric
field, we are developing the new beam separation exam device consists of an electron gun and three sets of wire scanner
monitors. This device can measure the electric field indirectly by measuring a trajectory of a narrow electron beam and
scanning it's incident position. Narrow and parallel beam is necessary for the experiments but the beam of the existing
electron gun does not satisfy this requirement. We designed an additional optics for electron gun consisting of two
collimators two Einzellens, and three steering electrodes. Theory of linear focusing of iris was used to calculate the optics.
By transporting the beam through this optics, the beam is modified to the narrow, parallel beam. In this paper, we present
the new beam separation exam device and a design of the additional optics.
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Figure 1: A conceptual diagram of an electric septum for  Figure 2: A conceptual diagram of the non-destructive
slow extraction of a proton beam. electric septum.
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Figure 3: An appearance of the prototype non-destructive
electrostatic septum.
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Figure 4: A schematic diagram of the beam separation
exam device.
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Figure 5: An appearance of the beam separation exam
device.
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Figure 6: The design model of the new beam separation
exam device.
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Figure 7: A dependence of beam width on lens voltage.
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Figure 8: A measured (solid lines) and calculated (inverted
triangle) beam width converged by Einzellens.
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Figure 9: The calculational model of the additional optics.
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Figure 10: A width of the beam transported by the
additional optics. Blue triangle is x-directional measured
data and yellow triangle is y-directional one.
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Figure 11: Two-dimensional phase space distribution
transported by the optics. (a) is the initial distribution. (b) is
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Figure 12: A misalignment dependence of dipole kick to
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distributions (b) of the steering electrodes.
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