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Glow discharges have enjoyed a long and produtistery and have been employed effectively
with both mass and optical spectrometry. Howenew glow—discharge configurations continue
to appear and novel spectrometer systems to exyilein keep being introduced. In this
presentation, several of these new alternativdseitlescribed and evaluated.

Two of the newly built glow discharge systems aasdal on atmospheric—pressure plasmas. At
such elevated pressures, the glow-discharge spatiacture persists but is reduced in
dimensions. As a result, the negative glow appears small disk at the tip of the cathode
surface. Because of these small dimensions, theada can be sputtered very effectively.
Indeed, if the cathode surface is a conductivedigiine solution surface appears to be disrupted
spontaneously in an electrospray mode. Speciegliéd during this process can then be excited
and their emission viewed.

In another atmospheric—pressure configuration,liareglow discharge can be used to generate
reactive species that, in turn, can both desorbi@mde analyte species from solids, liquids, or
gases. The resulting mass spectra are extraaoigisgmple and therefore easy to interpret. This
sort of source has proven valuable in a new fietched ambient mass spectrometry.

In a more conventional arrangement, a pulsed natjobency glow discharge can be used to
sputter materials from the surface of nonconduammples. In the particular embodiment to be
described here, the sample surface is a blot tiikema two-dimensional gel-based separation of
proteins. Because the discharge has a short daoyatie location of each protein—containing spot
can be identified and the metals associated wélptbtein determined quantitatively. The same
basic configuration can be used for the three—da&moeal analysis of conductive or non-
conductive solid materials.

In the final system, a glow discharge is used wittompletely new kind of mass spectrometer,
based on distance-of-flight (DOF) technology. Swma&t similar to time-of-flight mass
spectrometry (TOFMS), DOFMS determines the massésancentrations of particular ions at a
specific flight time but at different locations space. In contrast, TOFMS measures ions at a
particular point in space but at different times.

From these examples, it should be clear that glmehdrges are not only of historical interest
and current importance, but also that they offem&ndous promise for the future of both
elemental and molecular spectrometry.



