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Fig. 1 Focusing and imaging properties of the Johann Fig. 2 Configuration wused for high resolution
geometry spectroscopy of a focusing bent crystal

spectrometer
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Table 1. Parameters of the bent crystal spectrometer design

R L 91 G; a, as ﬂ Lc Lp pali} A/’dk
16. 13.4 3.34 4.27 21.08 15. 49 54. 40 2.60 3952. 5
17. 12.6 5.74 6.02 18.74 29. 00 91.28 4.36 1279. 7
18. 14.9 3.86 4.49 23.97 16. 10 64.72 3.09 4696. 0
1200 60 19. 12.0 9.64 8.59 15.92 54.33 147.53 7.05 462. 9
20. 15.9 5.08 5.30 25.60 20.01 86.38 4.12 3813. 4
23. 16.8 7.54 7.08 26.88 28.32 129.56 6.19 2587.6
24. 17.5 7.86 7.27 28.22 28.34 136.19 6.50 2842.7
16. 12.5 6.14 5.24 15.09 85. 17 73.37 3.50 311.3
17. 12.5 8.08 5.95 14.14 75. 47 93.56 4.47 189.1
20. 15.9 6.06 5.16 22.07 40. 96 85.84 4.10 909. 4
1200 100 21. 17.0 5.76 4.89 24.36 36. 17 84.43 4.03 1296. 8
22. 17.8 5.89 4.87 25.98 35. 22 88.19 4.21 1516.7
23, 16,3 9.97 7.26 21.25 68.43 140.38 6.71 443.5
24. 16.6 11.0 7.83 21.38 75.05 155.80 7.44 405.7
25, 20.7 5.64 4.29 32.06 28.67 89.44 4.27 3047. 1
16. 12.5 4.93 5.98 17.78 25.256 60.84 3.49 1031. 9
17. 14.0 4.04 5.34 21.12 18. 14 52.38 3.00 2272.2
18. 13.8 5.66 6.46 20.21 26. 15 72.67 4.16 1235. 1
19. 12.4 9.75 8.90 15.50 54. 22 115.92 6.64 322.8
1000 60 20. 15.9 5.32 6.13 24.53 21.11 71.76  4.11 2377. 3
21, 16.2 6.16 6.71 24.95 24.02 83.40 4.78 2041. 6
22, 17.5 571 6.30 27.64 20. 57 79.12 4.53 3088.3
23. 17.0 7.59 7.71 26.20 28.30 104.08 5.96 1792.9
24. 18.0 7.50 7.59 28.26 26.40 104.50 5.99 2275.9
25. 19.5 6.81 6.96 31.44 22. 04 96.75 5.54 3580. 5
16. 12.6 7.29 5.86 13.32 68. 58 58.64 3.36 140. 0
17. 12.8 9.84 6.31 12.03 98. 53 72.89 4.19 77. 1
18. 13.2 11.3 6.66 11.92 113. 26 83.38 4.80 66. 0
1000 100 19. 15.6 56.77 5.74 20.07 40. 41 60.19 3. 45 581.1
21. 16.4 7.54 6.57 20.91 50. 92 80.55 4.62 454.9
22. 17.9 6.28 5.93 24.54 37. 86 71.78 4.11 911. 4
23. 16.7 10.5 7.93 20.08 72.19 110.56 6.34 276. 8
24. 16.9 11.8 8.53 19.96 80. 94 123.956 7.11 242. 3
16. 11.8 7.17 7.59 13.93 41. 75 58.28 4.18 241.6
17. 13.9 4.61 6.51 19.39 21.17 43.13 3.09 1067. 7
18. 13.6 6.84 7.80 17.69 33. 36 62.06 4.45 485. 8
800 60 20. 15.8 5.87 7.34 22.77 23.74 58.22 4.17 1202. 5
21. 16.3 6.51 7.77 23.54 25.60 65.27 4.67 1151. 3
23. 14.8 12.3 11.2 18.03 57.98 113.94 8.17 274.6
24. 17.6 8.64 9.23 25.48 31.74 88.87 6.37 1007. 8
25. 19.3 7.50 8.42 29.29 24. 84 79.91 5.72 1805. 0
16. 13.3 9.05 5.96 11.46 89. 32 36.77 2.65 52.9
17. 13.9 10.8 6.10 11.23 107. 97 42.81 3.10 41.2
18. 15.2 5.99 6.55 17.33 44. 40 39.23 2.81 274. 1
800 100 19. 15.3 8.34 7.13 16.10 64. 66 51.73 3.71 145.3
21. 18.3 4.70 6.24 24.07 27.55 38.01 2.72 994. 8
22, 16.5 11.8 8.36 16.55 88. 97 76,11 5.47 105. 8
23. 17.1 12.4 8.75 17.38 89. 50 82.80 5.95 115. 4
24, 19.9 6.69 7.17 26.38 36. 47 56.87 4,07 763. 3
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Fig. 5 The distributions of the densitograms of (a) a line-shaped Mg plasma and (b) a line-shaped CaF plasma, as a

function of the distance from the target surface
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Abstract

We describe a focusing bent crystal spectrometer (BCS) and a pinhole crystal
spectrometer (PCS) for X-ray laser experimental study at the high power laser facility
LF12% of SIOFM. As the improvement of flat crystal spectrometer, the PCS and BCS
can be used as a high spectral resolution device, and to get a high quality monochromatic
X-ray imaging of an extend laser-produced plasma. Numerical calculations of the BCS’ s
configuration are presented, with focus on obtaining broader spectrum range and higher
spectral resolution. And the possible applications of the crystal spectrometers are
demonstrated.
Key words bent crystal spectrometer, pinhole, Rowland circle, X-ray laser,

spectral resolution.





