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Abstract Multi-keV X-rays are used as backlighting sources of the radiography to diagnose plasmas in high energy
density physics (HEDP) experiments. We study the characteristics of Ti-4.7 keV and Cl-2.7 keV X-rays driven by
nanosecond laser at the SG-II laser facility. The results show that the X-rays from Cl plasma are primarily He-like
and H-like line radiation, with 2.7 keV He-a line on the strongest line emission. In addition, the relative intensity
of Cl X-rays is more than an order of magnitude compared to that of Ti X-rays under the current SG-II laser
conditions. Therefore, the Cl X-rays can be used as the backlighting diagnosis.
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Fig. 1 Schematic of Kirkpatrick-Bacz (KB) microscopic imaging principle
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Fig. 2 Temporal histories for K, radiation
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Fig. 3 Spatial distributions of K, radiation in different time
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Fig. 4 Laser energy deposition and profile of electron temperature
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Fig. 5 Setup of experiment
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Fig. 6 Chlorinous K-shell spectrum
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Fig. 7 Images of X-ray emission in different directions. (a) X-ray emission area (forward-KB);
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Table 1 Five shot experiment data about relative intensity per laser energy

Shot number  Target P /(10" W« em %) Image grayscale in CCD Transmittance /% Relative intensity (arb. units)

0209006  CH,CHCI 0.74 890 1.8 233.8

0209007  CH,CHCI 2.57 9200 1.8 657.8

0210011  CH,CHCI 17 16700 1.8 1010.6

1104001 Ti 6.86 4400 83 38.5

1104002 Ti 4.84 2600 83 31.9
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