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Study on Capillary Discharge-pumped Soft X-ray Laser in Ne-like Ar
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Abstract In this paper the development of capillary discharge soft X-ray laser is introduced. Using XDCH a one-dimensional
Lagrangian magneto-hydrodynamics code the simulation results of a discharge-pumped 2p>3p —>2p>3 s transition 46.9 nm laser in

Ne-like Ar are presented. The physical schemes in Ne-like Ar 46.9 nm laser are also studied. Finally the possibility of generating
soft X-ray laser from the home-made setup is discussed.
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Fig.1 Comparison of the simulated trajetories of Lagrangian
cells in Ar plasma solid lines with radius of plasma

square observed from experiment
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Fig.5 Schematic illustration of capillary discharge setup

6
Marx 190 kV Ar
67 Pa 30.4 kA
44 ns 62 ns Marx

300 kV
X

J. J. Rocca
2~7

6 pJ—>30 pJ—>1 m]

40 kA

1994 ~ 1999



100 29
40 kA—>39 kA—>26 kA 20
ns—>40 ns
1
\
T XCHD
/ \\ )
/] :
Il A N, 0341 x
" A, 10" em~? T, 60 eV

6 Blumlein
Fig.6 Waveform of charge circuit from Blumlein to
capillary filled with Ar plasma

2
3 J. J.
Rocca
Blumlein Blumlein
Marx
1999 40 kA 26 kA
5000
4
J. J. Rocca
14 cm 2 mm 93 Pa 1999
34.5 cm 1.6 mm 60 Pa

J. J. Rocca

J. J. Rocca et al.. Discharge-pump soft-X-ray laser in neon-
like argon J . Phys. Plasmas 1995 2 6 2547 ~2554

J. J. Rocca V. Shlyaptsev F. G. Tomasel et al..
Demonstration of a discharge pumped table-top soft-X-ray laser
J . Phys. Rev. Lett. 1994 173 16 2192~ 2195

J.J. Rocca D. P. Clark J. L. A. Chilla et al.. Energy
extraction and achievement of the saturation limit in a discharge-
pumped table-top soft X-ray amplifier J . Phys. Rev. Lett.
1996 77 8 1476 ~ 1479

F. G. Tomasel J. J. Rocca V. N. Shlyaptsev et al. . Lasing
at 60.8 nm in Ne-like sulfur ions in ablated material excited by
a capillary discharge J . Phys. Rev. A 1997 55 2 1437
~ 1440

C. D. Macchietto B. R. Benware J. J. Rocca. Generation
of millijoule-level soft-X-ray laser pulses at a 4-Hz repetition
rate in a highly saturated tabletop capillary discharge amplifier
J . Opt. Lett. 1999 24 16 1115~ 1117

F. G. Tomasel V. N. Shlyaptsev J. J. Rocca. Enhanced
beam characteristics of a discharge-pumped soft-X-ray amplifier
by an axial magnetic field J . Phys. Rev. A 1996 54 3
2474 ~ 2477

J. J. Rocca C. H. Moreno M. C. Marconi et al.. Soft-X-
ray laser interferometry of a plasma with a tabletop laser and a

Lloyd's mirror J . Opt. Leit. 1999 24 6 420~422



