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Sweep speed and its nonlinearity calibration for an
image—converter tube streak camera

CHANG Li-hua LIU Ning-wen PENG Qi=ian LIU Shou—=ian LI Jun
( Institute of Fluid Physics China Academy of Engineering Physics Mianyang 621900 China )

Abstract: Image-converter tube streak cameras are commonly used in study on ultra-high speed physical phenomena. The

sweep speed and its nonlinearity are main parameters of an image-converter tube streak camera and its accuracy has great effect on

experimental results of ultra-high speed physical phenomena. The cause of nonlinearity was explained in theory. A method was

introduced to calibrate the sweep speed and its nonlinearity in which a picosecond light pulse source an etalon and a high

precision time delay device was used. Better experimental results were obtained with =+ 3.52% maximum nonlinearity of the

sweep speed and its relative error of measurem s +1.4% which improved the reliability of experimental data processing

and analysis effectively.
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Fig. 1 Measurement layout of sweep speed
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Fig. 2 Schematic drawing of an etalon
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Fig. 3 Pattern sequence diagram at 1ns/mm
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Fig. 4 Intensity vs. time graph at Ins/mm
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Fig. 5 Pattern sequence diagram on the left at Sns/mm
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Fig. 6 Intensity vs. time graph on the left at Sns/mm

Fig. 7 Pattern sequence diagram in the middle at Sns/mm
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Fig. 8 Intensity vs. time graph in the middle at S5ns/mm Fig. 10 Intensity vs. time graph on the right at Sns/mm
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Fig. 9 Pattern sequence diagram on the right at Sns/mm
Table 1 ~ Calibrated results of a high speed image-converter streak camera
sweep time /ns 2 5 10 20 50 100 200
sweep speed /( ns * mm~!) 0.01 0.025 0.5 1 2.5 5 10
sweep speed measurement/( ns * mm ') 0.0103 0.0243 0.518 1.031 2.46 5.016 10.21
relative error/% 3 -2.8 3.6 3.1 -1.6 0.32 2.1
sweep speed nonlinearity /% +3.52 +1.08 +1.37 +1.42 +2.86 +1.62 +2.56
o 1 +1.4% ,
=5% .
3
*1.4% .
4
; CCD
o 1ns/mm
100ps 436mm
7 N 2.9ns o
+0. Ilmm
+0.023%
+0.023% -
CCD 7 o
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