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Influence of the Inherent Pre-Pulse of Blumlein Transmission Line
on Soft X-Ray Laser Pumped by Capillary Discharge

LUAN Bo-han, ZHAO Yong-peng, CHENG Yuan-li, LI Yan, WANG Qi
(National Key Laboratory of Tunable Laser Technology » Harbin Institute of Technology , Harbin, Heilongjiang 150001, China)

Abstract The Ne-like argon 46.9 nm laser pumped by capillary discharge was investigated experimentally. An adverse influence of
the inherent pre-pulse generated by Blumlein transmission line of the capillary discharge setup on arising and stable output of soft X-
ray laser was observed. The destroying effect of the inherent pre-pulse on uniformly pre-discharging the capillary has been calculated
and proved theoretically. Actually, uniformly pre-discharging gas filled in capillary before the current main-pulse is the key condition
of laser arising. In order to decrease the influence of the inherent pre-pulse, a method of installing switch and capacitor for insulating
the inherent pre— discharge pulse has been proposed. The experimental results show that the method can insulate the inherent pre-
discharge pulse efficiently and make the discharge setup steadily operate. On the basis of this the laser spike of Ne-like argon 46. 9 nm
has been observed. And the stability of laser output has been realized. The range of variety of laser intensity is less than 28% .
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Fig.1 Equivalent circuit diagram of discharge
from Blumlein line to capillary
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Fig.2 Waveforms of main discharge current and XRD
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Fig. 3 Waveforms of inherent pre-discharge current (solid

line) and the calculated radius of plasma (dashed line)
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Fig. 4 Equivalent circuit diagram of the switch and the

capacitor for insulating the inherent pre-discharge pulse
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Fig.5 Laser peak of Ne-like argon 46.9 nm

detected with XRD
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Fig. 6 Intensity of laser peak of 6 consecutive outputs

in the same condition
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