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One of the ways of creating intensive light source with wave-length 13.4 nm for nanolithography [1] is using plasma recombination radiation of multi-charged ions of tin. Unlike the systems working on gases [2, 3] the sources based on metal ions able to work in conditions of ultra low pressures. Besides at pulse evaporation of working substance the necessity in discharge tube for spatial stabilization of current beam is no longer relevant. The ultra low pressures and absence of vaporizing wall reduce the part of impure ions in plasma and kindly affect on source efficiency.

In this work the time and integral behaviour of radiation in range of wave-lengths 12.2-15.8 nm from anode area of high-current (Id ( 30 kA) pulse plasma diode with extensive (l ( 5 см) discharge space were carried out. The diameter of anode da was 2.5…5 mm, the diameter of cathode was 10 mm. In the center of the cathode was a starter. The working surfaces of the electrodes were covered with tin layer 0.5 mm thick. The supplying low-inductive capacitor with capacity of 1…2 μF was connected directly up to the cathode and anode of the diode. The investigations were carried out at charging voltage of V0 = 4…15 kV and residual pressure of 10-6 Torr. The current in the diode was activated after voltage pulse supplying on starter and initial discharge space infilling with plasma of relatively low density.

The discharge evolution had high-voltage (Id < 1 kA, Vd ( V0) and inductive stages with Т/2 ( 1…2 μsec. The main tin vaporization was realized from working anode surface on the first high-voltage stage of discharge evolution under the influence of intensive electron beam accelerated in double layer by the anode. After dense plasma generation by the anode (dpl ( da, lpl ( 6…10 mm) the double layer had disappeared and the discharge transited to inductive stage.

The radiation from dense anode plasma had multi-pulse behaviour and it was observed from anode plasma with photosensor of AXUV 20 type by IRD company with Mo/Si optical filter. The behaviour of radiation was different from differ half-cycles of discharge current oscillation. At the first half-cycles the pulse form of radiation, usually, repeated current form, its duration corresponded to half-cycle duration of the current and the amplitude was relatively low. At second and third half-cycles the radiation had clearly pronounced peak character with pulse duration of about 50 nsec and with amplitude exceeded on order of magnitude the one in the first half-cycle. At that the instability evolution was observed in current beam that could play sufficient role in model of plasma recombination instability [4].

The instability evolution and radiation from plasma were on increasing part of discharge current. Quantitive calculations of radiation doze separately from every half-cycle indicated their coincidence. It has been established that transition coefficient of stored energy to radiation energy had maximum (in our case at stored energy of about 80 J).
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