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1. Intro
In the last decade nonthermal; atmospheric pressure discharges have been adopted as the future of
plasma application due to their many advantages. A subtype of this type of plasma are low
temperature plasma jets, usually obtained in the flow of inert gases Winter et al. 2015, Weltmann et
al. 2017, Reuter et al. 2018. In a number of publications helium plasma jets are especially
investigated as candidates for treatment of biomedical and other samples. They have also been
studied from the standpoint of plasma characterization, both through modeling and experiment.
One of such sources with and accompanying power supply has been developed at the Zhejiang
University, Zheng et al. 2016, Deng et al. 2018. This cold plasma jet has so far been used for
treatment of various bio-samples.
It operates with a microsecond voltage pulse characterized with a fast rise-time. In this work, the
primary aim was a spectroscopic investigation to the purpose of studying the jet streamer spacetime development and plasma parameters near the target. Here we present only the initial results of
a planned detailed study.

2. Experiment
•

Quartz tube diameters: 4 mm inner and 6 mm outer

•

Plasma diameter ~4 mm, length 1-7 cm

•

Pulsed power supply: U=2.6 kV , Δt=8μs , f=21 kHz

•

Short voltage rise time of 400 ns

•

Gas: Helium - 99.996%

•

High voltage probe - Тektronix P6015A,

•

1 m monochromator, ICCD detector (PI–MAX2), FWHM=0.04 nm

3. Results
The streamer travels from the nozzle to the cathode target during the current rise and
reaches it at the moment of current maximum. After reaching the target, a weak backstreamer is formed towards the jet nozzle. During the strong current a long-lived
atmospheric pressure glow discharge above the target is formed.
The average velocity is estimated at 8.4∙104 m/s which is much higher than typical jet
bullet velocity This can be explained by the short rise-time of the voltage in our case.
Namely, it was shown in Lu et al. 2014, that the short voltage rise-time crucially
increases the streamer velocity. The velocity obtained here agrees with the trends
given in the mentioned paper.
The jet gas temperature near the target, estimated form the N2+ rot temperature was
T=340±30 K. Stark spectroscopy showed interesting the features of the spectral line
profile near the target. Strong electric fields ~25 kV/cm were seen, with the field
inhomogeneity in the observed region.

Axial distribution of emission from
different species after t=200 ns.
Contour plot of He I 706.5 nm emission development, gate width 25 ns.

Examples of He I 492 nm line with Stark component trial fits. Work in progress!
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