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Improvement of L/B Ratio in Laser Microprobe Analysis
by Time and Spatially Resolved Spectroscopy
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(Received May 31, 1994)

Using time and spatial resolution techniques, the emission characteristics of the

plasmas produced by a Q-switched Nd:YAG laser were studied in a reduced argon

atmosphere from atmospheric pressure to 1 Torr to find the optimum condition

giving both high line-to-background ratio and spectral line intensity. The experi-

mental results showed that time-resolved measurement was very effective for the

reduction of background, and that the significant enhancement in the line-to-

background ratio, with little reduction of line intensity, was obtained in argon at

a pressure of 200 Torr by observing the laser plume at a height of around 1.5 mm

from the sample surface at a delay time of 2us with respect to the laser shot.
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Table 1 Apparatus and operating conditions

Q-switched Nd:YAG laser
HY-400 (Lumonics); energy: 90 mJ/pulse; width:
10 ns; repetition rate: 10 Hz; wavelength: 1064 nm.
Spectrometer
JSG-125 (JEOL); modified Czerny-Turner; focal
length: 1.25 m; grating: 1200 grooves/mm; recipro-
cal dispersion: 0.62 nm/mm.
Monochromator
P-250 (Nikon); parabolic optics; focal length: 25
cm; grating: 1200 grooves/mm; reciprocal disper-

sion: 3 nm/mm; detector: phtomultiplier tube
R306 (Hamamatsu photonics).
Photodoide array detector system
DARSS system (Tracor Northern); detector:
TN-6144, 1024 elements (element size, 25 gmXx2.
5 mm) with microchannel plate image intensifier
(18 mm dia.), spectral range: 11 nm, gatability:
150 ns; controller: SK-296 (Seki Technotron), 12
bit A/D.
Digital oscilloscope
DL-1200 (Yokogawa); sampling speed: 100 MS/s.
Vacuum gauge
VA-2076S-2 (Okano Works) ; semiconductor pres-
sure transducer
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Fig.1 Time-integrated emission intensities of (A) the

Al (I) 396.15-nm line and (B) the background
at 395.57nm measured at different argon pres-
sures as a function of the observation height
above the sample surface.
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Fig.2 Variations of the line-to-background ratio for
the Al(I)396.15-nm line as a function of the
observation height from the sample surface at

different argon pressures.
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Fig. 3 Emission spectrum of laser-induced plasma and
temporal profiles of the emission intensities
(A) at 396.15nm[Al(I)line plus background ]
and (B) at 395.57nm (background only ) obser-
ved in argon at a pressure of 270 Torr.
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Fig. 4 Dependence of the line-to-background ratio
and the emission intensity for Al(I) 396.15-nm
line on the delay time. Argon pressure : 200
Torr, observation height : 1.5mm above the
sample surface.

Table 2 Comparison of the optimum analytical
conditions obtained for argon and helium
atmospheres.

Pressure Delay time Observation Spectral line  Line-to-background

(Torr) ~ (us)  height(mm) intensity(au) ratio (LBR)
argon 200 2 15 1,863 38.1
helium 200 1 2.5 405 16.4
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