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Introduction
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Schematic of Plasma focus device
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The concept of Plasma focus <discharge image>

The plasma conditions for EUV
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The current density J; and J, flow through plasma sheath of insulator surface and generate the magnetic field around current. Then
J X B Lorentz force accelerates the plasma away from insulator surface. Propulsion force F1 push the plasma ahead MC nylon
insulator and central compression force F2 push the plasma into central axis of anode. These plasma is focused toward the anode tip

by total force F(=F;+F,). The EUV light was emitted by this dense plasma focus area. The optimum plasma parameter for EUV
radiation have the electron temperature of 20 to 30 eV and the electron density 1016 to 1018 cm=3.
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Experimental setup
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« Input Voltage : 4.5kV

* Gas : Ne-Xe (30%), Ar

* Repetition rate : Single pulse

* Gas Pressure range : 1~130mTorr




EUV signal measurement
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EUV intensity for Ar and Ne-Xe (30%) pressure
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Boltzmann plot method

The widely used method in determining the electron temperature is to make a Boltzmann plot using emission
spectroscopy on the discharge plasma. Observing the intensity of emission spectrum lines, it provides the excitation
temperature of the plasma. The Boltzmann plot uses several selected emission lines, providing an accurate value of
electron temperature with an assumption of LTE. The intensity is proportion to the transition probability and the

number of excited particles existing in the upper level energy. If the plasma is assumed to be in LTE, the Boltzmann
distribution can be used to estimate the population of the excited state.
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, Where E_ is excited energy of upper level, Aul is transition probability, n is the population of the lower level, h is

the Plank constant, vul is frequency of emission line, Z is the partition function, k is Boltzmann constant and Te is
the electron temperature. In order to evaluate the electron temperature, one takes the natural logarithm of
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Electron temperature and EUV intensity of Ne-Xe(30%)
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Electron temperature and EUV intensity of Ar
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Conclusmn

s Maximum kTe = 3.6 eV at Ne-Xe (30%), 25mTorr (Boltzmann plot)
s Maximum kTe = 3 eV at Ar, ImTorr (Boltzmann plot)

* EUV intensity and the electron temperature are mutually related.




Future WOFE

« The comparative experiment of Ar and Ar-Xe(30%0o)

« The comparative experimental on electron temperature of Ne and
Xe in Ne-Xe(30%) gas

« The influence of Ne-Xe gas mixture ratio and measurement of
electron temperature

» Measurement of the temporal behavior of electron temperature
using Stark broadening

» Time integrated discharge image with pinhole camera




