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Resear ch Objective:

The objective of this research program isto develop new andytica techniques based on thelarge
Ccross sections associated with dissociative eectron atachment to highly-excited molecular states. Such
highly-excited states can be populated by using fixed frequency lasersor in glow discharges via excitation
trander from high-lying, metastable states of rare gases. It is anticipated that these sudies will lead to
negative-ion based andytica techniquesfor the detection of DNAPL s (dense non-aqueous phase liquids),
VOCs (volatile organics) and other toxic compounds a DOE waste Sites. We have made sgnificant
advances toward this goa as described below.

Resear ch Progress and Implications:

We have pursued the development of (i) laser based, and (ii) glow discharge based analytica
techniques, and have conducted studiesto e ucidate the bas ¢ mechanisms and to movethe project closer to
fidd applications. We have illugrated that long lived core-excited high- Rydberg states can be produced
using fixed frequency lasers (JP1, JP4, JP12) and glow discharges (JP2, JP3, JP13), and that efficient
negdtive ion formation can be achieved usng lasers (JP5,JP11) and glow discharges (JP6,JP8,JP10).
Electron atachment mechanisms were clarified (JPS, JP7, JP9, JP12, JP14). We have built a solid



foundation for the development of nove laser and glow discharge based andyticd instruments.
Planned Activities:

If the research grant is renewed, we plan to achieve the following gods.

1. Optimize laser-induced negative ion formation by incorporating an eectron gun.

2. Collaborate with Comstock, Incin Oak Ridgeto build aportable laser based mass spectrometer that can
function in both negetive and positive ion modes.

3. Incorporate a quadrupole mass spectrometer to the plasma apparatus for mass andysis.

4. Build anovel dectron capture detector based on the glow discharge excitation scheme.
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