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Project Summary: This project involves the construction of a compact, portable, laser
induced fluorescence (LIF) diagnostic for measurements of neutral helium, neutral argon,
and argon ion velocity space distributions in a high density, steady state, helicon source.
The project is collaborative effort between the Princeton Plasma Physics Laboratory
(PPPL) and the West Virginia University (WVU) helicon source group. A key feature of
the diagnostic system will be the use of tunable diode lasers instead of the tunable dye
lasers typically used in LIF experiments. This project began in August of 2000

Accomplishments: Using a single, low power, tunable diode laser at 668 nm, we have
successfully completed laser induced fluorescence experiments on all three ion and
neutral species (argon ion, helium neutral, and argon neutral) that we described in our
original proposal. The last species, argon neutral atoms, was particularly challenging and
our successful demonstration of LIF in that species has opened up an entire regime of
applications for diode laser based LIF. Our collaboration with Princeton Plasma Physics
Laboratory (PPPL) has led to the discovery of an electric double layer at the end of their
high power helicon source. This double layer spontaneously accelerates ions to
supersonic velocities and was a completely unexpected process with significant
implications for both plasma thruster physics and plasma processing applications.



We are in the process of testing our proposed LIF scheme for helium neutrals — the
highest risk portion of the original proposal. Having accomplished the key elements of
our proposal, we plan to spend the next few months trying different plasma source
conditions and optical configurations as we search for helium ion LIF signal. The 668 nm
diode laser will return to PPPL this summer for additional experiments on their facility.

Graduate Students: The project includes only partial funding for one graduate student
at WVU. Mr. Xuan Sun, a third year graduate student, spent the summer of 2003 at PPPL
operating the diode laser system on the MNX experiment.

Postdocs: Dr. Costel Biloiu, a new postdoc who joined the group in September of 2002
was actively involved in this project. The former postdoc, Dr. Robert Boivin, joined the
physics faculty at Auburn University. His expertise with diode laser based LIF (obtained
on this project) was the key reason for his hire.
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