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Fig. 1. Image chain schematic of large dynamic streak camera photoelectric imaging system.
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Fig. 3. Structure of large dynamic range streak tube
based on EBCCD.
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Fig. 4. Material object of large dynamic range streak
camera based on EBCCD.
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Fig. 5. The periodic streak and divided cathode of
spatial resolution test. (a) The periodic streak; (b)
the divided cathode.
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Fig. 6. Experimental result of the static spatial resolution.
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Fig. 7. Partial enlarged picture and intensity distribu-

tion curve of the static spatial resolution.
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Fig. 11. Partial enlarged picture and intensity distri-

bution curve of the dynamic spatial resolution.
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Fig. 12. Streak distribution of dynamic range.
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Fig. 13. Distribution of pulse intensity.
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Fig. 14. Test result of nonlinear of scanning speed.
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Research on large dynamic range streak camera based
on electron-bombarded CCD*
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Abstract

In order to detect the weaker on greater span of light signals, the dynamic range, spatial resolution, and the signal
to noise ratio of the streak camera need to be improved to meet further diagnostic requirements in scientific area of
materials, biology, information, semiconductor physics and energy, etc. Therefore, we design a streak camera with a
larger dynamic range based on electron-bombarded CCD. Using the rectangle-framed electrode and electric quadruple
lens in the streak camera can reduce its space charge effect and shorten the space charge interaction time by improving
electron accelerating voltage to minimize the electron transit time. Using a back-illuminated CCD, which is based on
the electron bombardment readout technology as image device to replace the traditional intensified CCD can shorten the
chain of image conversion and greatly reduce the image degradation in the conversion of ultrafast diagnostic equipment.
The signal to noise ratio, spatial resolution and dynamic range of the streak camera may gain improvement. Experimental
results show that the static spatial resolution is better than 35 lp/mm and the dynamic spatial resolution is up to 20
lp/mm. Deflection sensitivity is 60.76 mm/kV and dynamic range reaches 2094: 1. Nonlinear scanning speed is 5.04%.

EBS gain of the streak camera can be over 3000.

Keywords: streak camera, electron-bombarded CCD, spatial resolution, dynamic range
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