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Abstract

Measurement of real- and phase-space profiles along a longitudinal direction of an initial electron beam with high time
resolution is one of the most important technologies for upgrading the low-emittance electron gun of the X-ray free
electron laser facility SACLA. We developed an emittance measurement system using a fast wall current monitor and a
movable slit system to measure slice transverse profiles and slice emittances of a one nanosecond beam with a few ten
pico-seconds resolution. The slit control and data acquisition programs were developed using the LabVIEW software.
We report the updated emittance measurement system of the SACLA gun test stand.
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Figure 1: Layout of the gun test stand.
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Figure 2: Wall current monitor.
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Figure 3: Connection and communication of each device.
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Figure 4: Program screen of the emittance measurement.
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Figure 6: Slit movement during measurement.
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Figure 7: Background fluctuations during measurement.
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Figure 8: Tilt and offset correction.
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Figure 9: View of 3D plot on the program.
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Figure 10: Time-resolved spatial beam profile.
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Figure 11: Time-resolved phase space profile.
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Figure 12: Range of beams to be measured.
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Figure 13: Round-trip measurement.
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Figure 14: Background signal subtraction.
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