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The mechanism and characteristics of photoionization/photodissociation
hydrogen plasma produced by intense extreme ultraviolet (EUV) light were investigated by using a
laser produced plasma (LPP) EUV light source. Visible spectroscopy and laser-induced fluorescence
methods obtained the electron density, electron temperature, and the population density of hydrogen
atoms for each orbital state. The population density showed good agreement with a collisional
radiative model, indicating that continuous ionization and recombination are the main processes of
plasma formation, and that the plasma is in a quasi-steady state. Further, 1D radiation hydrodynamic
simulation showed that the emission spectrum of the LPP can be controlled, having peak from vacuum
ultraviolet down to EUV, by controlling the drive laser intensity in the range of 1E9-1E11 W/cm2.
Thus, we can selectively produce photoionized hydrogen plasma at high intensity, and
photo-dissociated hydrogen atoms at low intensity.
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Table 1 Summary of pasma parameters obtained in this study.

armeters e o

Electron & lon Temperature 1.0+/-0.2eV Doppler effect & Expansion
Electron density (2.0 +/-0.4) x103cm3  Stark effect
Density of hydrogen radical at the p = 1 state 4.8 x 10 cm3 Laser-induced fluorescence
Density of excited hydrogen radical at the p = 3 state 1.7 x 108 cm?3 Absolute intensity of Ho emission
Density of excited hydrogen radical at the p = 4 state 1.6 x 107 cm?3 Absolute intensity of HB emission
Density of excited hydrogen radical at the p = 5 state 6.0 x 106 cm3 Absolute intensity of Hy emission
a) b)
Time dependent LIF signal Time dependent Ha and HP signals
Quasi steady-state
1.0
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h i recombining plasma
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Fig. 5 a) Time dependence of LIF signal, and b) time dependence of hydrogen
emission showing continuous quasi-steady state.
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