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Abstract: Ar pressure was such a key parameter in capillary discharge soft X-ray laser research that it played important
role in generating mechanism and output and so on of laser. Through systemic investigation of the impact of Ar pressure
on laser output in this article, it was found that the maximum output of laser signal had really been increased from ~17
V to ~18.4 V when Ar pressure went up from 38 Pa to 65 Pa. But the prerequisite was to increase the pre-current pulse
and to prolong the delay time between pre- and main-current pulse properly which could make the main-current pulse
utilize the better state of pre-ionized plasma adequately and obtain the laser medium with larger gain coefficient. These
research works had important significance in optimizing the discharge parameter further and improving the output
power of laser and so on.
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Figure 1. Breakdown voltage vs. pressure of Ar gas in capillary
discharge
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Figure 2. Laser signal and main-current pulse at different pressure
(a) 38 Pa, delay time ~6 ps; (b) 65 Pa, delay time ~10 ps
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