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Monochromatic Imaging of Z-Pinch Al Plasma Based on the
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Abstract A new type monochromatic X-ray crystal spectrograph which can be used to catch the K-shell line images
of the imploding aluminum wire arrays was developed. The core component of the spectrograph is the crystal analyzer
which was designed to the shape of logarithmic spiral in meridian plane. By taking advantages of the logarithmic
spiral, monochromatic X-ray image of Z-pinch plasma can be obtained with the imager system in large field of view.
Experiments have been carried on the "Yang" accelerator. In experiment, the hydrogenlike line (1727.7 eV) and
heliumlike line (1588. 3 eV) images of the imploding Al wire arrays were obtained. The results showed that the
spectrograph can reflect the exploding modality of Z-pinch Al plasma, and multi-hot spots due to magnetic Rayleigh-
Taylor instability also appeared on the images.
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Table 1 Parameters of the experiment setup

System A System B
X-ray source
parameters
Emission line Al Ly, Al He,
Wave‘?:rfgrflf /nm 0.7176 0. 7806
Source Height 15 15
diameters /mm Width 3 3
Pinhole parameters
Diameter /mm 0.1 0.3
Thickness /mm 0.5 0.5
Imaging hardware
parameters
Crystal Quartz1010  Mica002
2d /nm 0.8512 1.984
Reflection order 1 2
Bragg angle /(°) 57. 463 51. 896
Crystal Length 40 40
aperture /mm Width 15 15
System Meridian —0.9515 —0.6784
magnification Sagittal —1.5379 —1.1323
Oty el
Pl o ol
Cryml o o
Field of view /mm Meridian 28. 250 35. 288
Sagittal 6. 244 8. 366
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Fig. 3 Setup of the monochromatic X-ray spectrograph
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