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Abstract

We have been studying a high quality electron beam generated by a photocathode RF gun at Waseda University. The
electron beam is applied to various experiments. In those application, it is very important to measure the three-dimensional
distribution of electron beam. We have succeeded in fully reconstructing the three-dimensional profile of electron beams
by using an RF deflecting cavity and the computed tomography (CT) technique. The beams are tilted by the deflecting
cavity at zero-phase and projected towards a downstream screen. The acquired images under different deflecting voltages
are equivalent to the projections of the beam at different angles. The electron distribution can be computed by using the
reconstructing algorithm of the computed tomography technique. In this paper, we report the principle of measurement,

experimental results of the three-dimensional reconstruction and future prospects.
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Figure 1: The diagram of an RF deflector.
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Figure 2: The diagram of CT and reconstructed image[6].
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Figure 3: The principle of three-dimensional visualization
of electron beam.
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Figure 4: The difference between deflection and rotation.
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Figure 5: Correction of difference between deflection and
rotation.
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Figure 6: Experimental setup of three-dimensional bunch
profile measurement.
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Table 1: Experimental Condition
Parameter Value
Solenoid Current [A] 80,85,90,95,100,105
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Figure 7: The result of three-dimensional bunch profile measurement.
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Figure 8: Solenoid Current vs Beam Size of x.
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Figure 9: Solenoid Current vs Beam Size of y.
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Figure 10: Solenoid Current vs X-Angle.
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Figure 11: The definition of X-Angle.
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