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Spatial resolution performance comparison of magnetic double-lens

and single-lens framing tubes
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Abstract: A large cathode framing tube was designed and developed based on the pulse-dilation
technique. By virtue of Matlab programming, the spatial resolution of off-axis positions and the imaging
distortion for magnetic double-lens and single-lens imaging were numerically simulated respectively.
Resolution plates photoetched on the cathode micro-stripe were adopted to test the spatial performance of
the tube. The experimental results show that at an imaging magnification of 2:1, the spatial resolution of
the positions within 9 mm from the centre is higher than 5 Ip/mm. Compared to magnetic single-lens
imaging, the magnetic double-lens tube possesses a higher spatial resolution, a wider imaging range and a
lower distortion, which provides a new way to improve the spatial resolving power of framing image
converter tube.
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Fig.4 Curve of MTF at the centre of cathode of two tubes
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Fig.5 Simulated spatial resolutions of the two framing tubes
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Tab.1 Simulated distortion ratios of the two

framing tubes

Off-axis distance/mm Image height/mm Ima'ge DistoTtion

ratio ratio

Single lens 6 3.183 0.531 6.2%
Single lens 12 6.558 0.546 9.2%
Single lens 18 10.341 0.574 14.8%
Double lenses 9 4.563 0.507 1.4%
Double lenses 12 6.096 0.508 1.6%
Double lenses 18 9.207 0.511 2.2%
Double lenses 24 12.384 0.516 3.2%
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Fig.6 Static testing results of the two framing tubes
(upper: magnetic single-lens imaging;

lower: magnetic double-lens imaging)
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Tab.2 Measured off-axis spatial resolution values

for the magnetic double-lens tube

Spatial resolution

Off-axis distance/mm Fringe contrast

/lp-mm™'
3 12%(5 Ip/mm) 5.2
9 10%¢(5 Ip/mm) 5.0
15 34% (2 1Ip/mm) 2.9
21 24% (2 1Ip/mm) 2.5
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