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Spatial modulation transfer function of framing camera
using Rayleigh criterion
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Abstract: The working principle of pulse-dilation framing camera and Rayleigh criterion are
introduced. The spatial resolution and modulation on-axis of pulse-dilation framing camera are
calculated by using Rayleigh criterion through building model, simulating magnetic field, tracking
electron trajectory and fitting histogram of imaging distribution. The research results show that, when the
10 000 electrons are emitted from adjacent object points on the photocathode, the imaging modulation of
two fully distinguishable adjacent object points is 98.5732%, the spatial resolution is 194.523 7 pm; the
modulation of just distinguishable is 19.16%, the spatial resolution is 73.22 pm; the modulation of
undistinguishable is 0.14%, the spatial resolution is 4.7 pwm. This work can provide a visualized solution
for calculating spatial modulation transfer function of 2D ultrafast diagnosis device.
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Fig.1 Model built by using CST Studio Suite
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Fig.2 Spatial resolution and modulation calculated using Rayleigh Criterion
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Fig.3 Sampling process from distinguishable to undistinguishable of adjacent object point
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Fig.4 Histogram and its Gaussian fitting normalization of imaging distribution in the sampling process
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