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Abstract

A hydrogen discharge in a helicon source has been studied by coupling

MADIS ON

H/H_Ratio can be Determined

from Spectra Correlation with
Collisional Radiative Model.

spectroscopic measurements with a Collisional Radiative model to produce a series
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temperature on the order of 5 eV and electron density in the high 101" cm-3 range.

The hydrogen gas atomic to molecular ratio was measured between 10 and 27,
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Helicon utilized as deuterium and helium-3 ion
source for Inertial Electrostatic Confinement
fusion application

sputtering and melting

*magnetic fields can introduce electron streaming,
perturbing measurements

eapplied RF requires special techniques to obtain correct
probe reading

Determining the plasma state in a helicon
IS a challenging problem.
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Using the produced plot and observed ratios, the H/H, ratio was found to be between 10
and 27. The H/H, ratio was observed to increase with B-field.

Gas Temperature and Density can be Determined from
Molecular Lines.
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The points may then be graphed, to produce a
line where the slope Is proportional to the gas
temperature.

heE' /KT

=

1

0.5

R = 0.999903

~d

—
n

-2

[1]SA Astashkevich, et al, "Radiative characteristics of 3p
Sigma, Pi; 3d Pi-, Delta-states of H2 and determination of
gas temperature of low pressure hydrogen containing

plasmas, " Journal of Quantitative Spectroscopy and
Radiative Transfer 56.5 (1996): 725-51.

450 |

300

Gas Temperature determined from molecular line assessment,
In helicon operation space, found to be on the order of 500 K.

Gas density determination in helicon operation space,
via gas conductance theory, found to be on the order
of 10> cm=.

Electron Population Characteristics can be Determined
from Spectra Correlation with Collisional Radiative

Sawada [3] is used to predict
Balmer series intensity ratios,
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The electron density was found to be near 5 eV, and
density around 10" cm=.

From this data we can project that the extracted ion
current could be much higher with optimized ion optics.




