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Table 1. The data of H-like ion scheme

element C N o] F Ne Na Mg Al
ionization
490. 0 667.0 871. 4 1103.1 1362. 2 1648. 7 1962.7 | 2304.2
energy (eV)
wavelength of
18. 22 13.39 10. 25 8.10 6. 56 5. 42 4. 55 3. 88
3d — 2p (nm)
suitable electron
7.8X10%12.8X101°8.2X 102, 1X102°(4.8x10%°[1. 03X 102|1.9X 10%{3. 6 X 10%
density (em™3) .
Table 2. The data of He-like ion scheme
element N O F Ne Na Mg Al Si
ionization
552.1 739.3 953.9 1195.9 1465. 1 1761.9 | 2086.0 | 2437.8
energy (eV)
wavelength of
17.0 12.9 10. 0 7.99 6.52 5. 42 4. 57 3.91
1s3d — 1s2p (nm)
suitable electron
2.2x101%7.8>x10%2.3x10%]5.8Xx10%(1.3Xx10%[{2.8x10%|5.4X10%|1.0x10%*
density (em™3)
Table 3. The data of Li-like ion scheme
ionization wavelength of suitable electron
element
energy (eV) 4f — 3d (nm) density (cm™3)
Al 442. 1 15. 4 1. 7X 10"
Si 523.5 13.0 3.3X10%
P 611.9 11. 1 6.1Xx10"
S 707. 2 9. 57 1.1x10%
Ci 809. 4 8. 30 1.8x10%
Ar 918.0 7. 30 2.9X10%
K 1034. 9 6. 46 4.6X10%
Ca 1158. 1 5.77 7.0x10%
Sc 1288. 4 5.16 1.0 10%
Ti 1425.9 4,64 1. 5 X102
\% 1570. 3 4,20 2.2X10%
Table 4. The data of Na-like ion scheme
ionization wavelength of ionization wavelength of
element element
energy (eV) | bg — 4f (nm) energy (eV) 59 — 4f (nm)
Cu 670.6 11.1 Kr 1205 5.94
Zn 737.0 10. 0 Rb 1294 5.51
Ga 806.7 9.10 Sr 1387 5.12
Ge 879.7 8.29 Y 1484 4. 77
As 956. 1 7.59 Zr 1583 4, 46
Se 1036 6. 97 Nb 1686 4. 18
Br 1114 6. 42
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Table 5. Comparison of several scheme used to produce the X-ray lasers in “water windows”

H-like Al He-like Si Li-like V Na-Like Nb
quantum efficiency 0.14 0.13 0.18 0.17
suitable electron
3.6 10% 1. 0 10% 2.2x10%
density (em~%) -
rate of lasing
1.1 10 8. 0101 2.2X101 4.0x10*
transition gA(S™1)
rate of empting
7.2X10%3 1.2x10" 7.5X10%8 1. 110
transition gA(8™1)
initial electron
2000 1800 1400 1600
temperature (eV)
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The Path to The Water Window X-Ray Lasing
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Abstract Recombination schemes used to produce water window X- ray laser, of
hydrogendike, helium-like, lithium- like or sodium- like ions have been cornpared..
Possible experimental designs have been discussed.

Key words water window X-ray laser, recombination-pumping scheme.





