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Abstract

At Waseda University, we have been studying applied research using electron beam generated by a photocathode rf-
gun. In applied research, it is essential to understand the detailed characteristics of the electron beam. In particular, phase
space distribution and its area (i.e. emittance) are important parameters. Since a phase space distribution is represented
by superposition of time-resolved distributions, measurement of the time-resolved phase space distribution is very
important for understanding the characteristics of the beam. In this study, we measured the time-resolved transverse phase
space distribution of the pulsed electron bunches by combining the slit scan method and an rf-deflecting cavity. In this
presentation, we evaluate the time-resolved phase space distribution when changing the parameters of the rf-gun and

discuss the beam characteristics and dynamics.
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Figure 1: The diagram of an rf-deflecting cavity.
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Figure 2: The diagram of slit scan method.
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Figure 3: The diagram of slit scan method.
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Figure 4: The diagram of the principle of time-resolved
transverse phase space measurement.
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Figure 6: Experimental setup of time-resolved transverse
phase space measurement.

Figure 7: The picture of the multi slit.
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Table 1: The Parameters of the Multi Slit

Number of Slit 11

Slit Width 0.2 [mm]

Slit Interval 1.0 [mm]
Slit Step Width 0.2 [mm]
Material SUS304
Thickness 2.0 [mm]
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(a) 25pC, vertical incidence
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(c) 50pC, vertical incidence
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(b) 25pC, oblique incidence
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(d) 50pC, oblique incidence

Figure 8: The result of time-resolved transverse phase space measurement.
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Figure 9: The result of slice emittance measurement.

Table 2: The Result of Projected Emittance
Measurement
Projected Emittance
Parameters
[7# mm-mrad]
25pC, vertical incidence 4.63
25pC, oblique incidence 533
50pC, vertical incidence 6.99
50pC, oblique incidence 7.93
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Figure 10: Solenoid current vs time-resolved transverse phase space.
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