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Influence of space charge effect on temporal-spatial performance
of pulse-dilation framing tube
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Abstract; X-Ray framing cameras are an important two-dimensional ultrafast diagnostic tool in inertial
confined fusion experiments. Although the temporal performance of framing cameras is further im-
proved by the long drift area, the space charge effect (SCE) is increased as well. In order to study the
influence of SCE on the framing tube, similar to the magnetic focused framing tube, for example, the
temporal dispersion and spatial dispersion of SCE are studied using the mean field model, electron
trajectory, and imaging distribution, and the influence of SCE on the framing tube is analyzed. The
results of study and analysis show that the temporal dispersion is related to the cathode bias, dilated
pulse, and drift distance, and the spatial dispersion is related to the imaging system and electron den-
sity. When the temporal resolution is improved to ~2 ps, further increase of temporal resolution is
restricted by the temporal dispersion, which is a major factor and close to physical temporal; the spa-

tial resolution is decreased to ~8 %. A theoretical reference for the sub-picosecond framing tube is
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provided by studies on SCE and methods of its reduction.

Key words: optoelectronics and laser technology; space charge effect; mean field model; pulse-dilation

framing tube; temporal resolution; spatial resolution
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Fig. 4 Axial and radial broadenings of electron pulse induced by space charge effect
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Fig. 5 Influence of space charge effect on temporal resolution
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