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Laser-Induced Breakdown
Spectroscopy

Use laser to vaporize sample

L aser electric field high enough to
cause breakdown

Monitor emission

Fiber optics afford capability for
remote analysis
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Fiber-Optic LIBS System
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Laser to Fiber Launch Design
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Lead in Paint Using Fiber-
Optic LIBS Probe
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L eaded Paint Calibration
Using Fiber-Optic Probe
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Darkfield image of TiO, and Sr(NO,), on soil

Raman spectrum of TiO,
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Using High Wavelength
Resolution

If the major source of noiseisthe
continuum background

— Eliminate the background by time resolution

— Use wavelength resol ution to distinguish the
atomic lines from the continuum background




Information dispersed In two
dimensions
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Information dispersed In two
dimensions
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Echelle Spectrometer
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Collection of emission
via fiber optic




Experimental apparatus used
to generate plasma




Collection of emission
via fiber optic




Matrix effects

Use binary alloy (brass samples)
Examine signals from zinc (volatile) and

copper (nonvolatile)
Vary laser power
Vary focal depth




Studying selective
volatilization

* Measure zinc and copper emission from

orass standards

Perform measurements while varying laser
oower (Q-switch delay)

e Seelf ratio Isindependent of power and
proportional to concentration




Effect of Laser Power
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Calibration Plot

Brass CRMs
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Segregate excitation effects
from vaporization effects

- .
Brass samples, known composition

L aser ablation into solution

Dissolution
Chemical analysisby ICP-MS

Determine If materials vaporized In
proportion to concentration

Determine factors that affect selective and
nonsel ective vaporization




