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Abstract

A Time-resolved electron microscopy with photocathode RF gun is being developed in ISIR to observe the
fundamental dynamics processes in matter occurring on femtosecond time scales over nanometer spatial dimensions. To
achieve high spatial and temporal resolution, a high-brightness electron beam with low-emittance and low-energy-
spread is required. In this study, we aim to model the space charge effect of femtosecond electron beam in RF gun using
General Particle Tracer (GPT) simulation, and estimate the thermal emittance in RF gun and the increase of emittance
due to RF. The beam characteristics (beam emittance, pulse width, energy spread, etc.) depending on the size of laser
beam spot and the electron bunch charge were calculated. In this paper, we report the results of simulation and compare

those with the preliminary experimental result.
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Figure 1: Simulation results of transverse emittance
versus bunch charge. The parameters: 100fs (laser pulse

width), 1mm (laser spot diameter), 30° (laser injection
phase), 100MV/m (peak electric field).
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Figure 2: Simulation results of transverse emittance
versus laser spot diameter. The parameters: 100fs (laser
pulse width), 30° (laser injection phase), 100MV/m
(peak electric field) and 0.1pC (electron charge).
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Figure 3: Simulation results of transverse emittance
versus laser injection phase. The parameters: 100fs (laser
pulse width), 0.lmm (laser spot diameter), 100MV/m
(peak electric field) and 0.1pC (electron charge).
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Figure 4: Simulation results of pulse width versus bunch
charge. The parameters: 100fs (laser pulse width), Imm
(laser spot diameter), 30 ° (laser injection phase),
100MV/m (peak electric field).
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Figure 5: Simulation results of pulse width versus laser

injection phase. The parameters: 100fs (laser pulse

width), Imm (laser spot diameter), 100MV/m (peak
electric field) and 0.1pC (electron charge).
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Figure 6: Simulation results of energy spread versus
bunch charge. The parameters: 100fs (laser pulse width),
Imm (laser spot diameter), 30° (laser injection phase),
100MV/m (peak electric field).
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Figure 7: Simulation results of energy spread versus
laser pulse width. The parameters: 1mm (laser spot
diameter), 30° (laser injection phase), 100MV/m (peak
electric field) and 0.1pC (electron charge).
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Figure 8: Simulation results of energy spread versus laser
injection phase. The parameters: 100fs (laser pulse
width), Imm (laser spot diameter), 100MV/m (peak
electric field) and 0.1pC (electron charge).
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