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ABSTRACT. A new sputtering chamber, as Atomsource, for atomic absorption measurements was
designed and built to have maxumum ground state atoms in view and minimum emission. The high
velocity gas jets not only change the visual and electrical characteristics of the discharge, but also increase
the amount of material atomized, as is apparent from the craters that are produced in the sample where
the jets strike the surface. The use of gas jets in a sputtering cell makes this a direct sampling method
practical for atomic absorption spectrometry. The factors influencing absorption sensitivity and reproduci-
bility have been investigated for the newly developed atomizer.
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Fig. 1. Schematic diagram of the six-jet glow discha-
rge cell A :sample; B : cathode; C: Macor;D:ar-
rest ; E : isolator ; F : anode ; G : body : H : window for
absorption ; I : window for emission ;] : vacuum port.
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Fig. 2. Overall instrumentation configuration for ato-
mic spectroscopic measurements.
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(X) 9torr.
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Fig. 4. Photographs of Cu sample surfaces; (a) N; 0
%, Ar 100% (b) N, 30%, Ar 70% (c) N, 70%, Ar 30%
(d) N, 100%, Ar 0%, Discharge current 40 mA, pres-
sure 8torr Sputtering time 5 min.
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Fig. 5. Visual observation of the gas jet plasma. Dis-
charge current 50 mA, pressure 8 torr.
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Fig. 6. Sample loss rate vs. sputtering time at 24 mA,
600V, and 5torr.
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Fig. 7. Sample loss rate vs. current for three pressu-
res. (M) 2torr, (+) 4torr, (&) 6torr.
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Fig. 10. Emission vs. distance from the sample sur-
face with various pressures. (W) 2torr, (+) 4 torr,
(¢) 6torr, (&) 8torr, (X) 10torr.

Table 1. Reproducibility of the selected spectral lines
for the determination of iron alloy

Stationary  Moved

Elements Mean abs.

(RSD %)
Cu (324.7) 0.130 0.2 2.7
Mn (279.5) 0.110 0.9 34
Ni (341.5) 0.061 0.6 25
Cr (357.9) 0.116 0.1 4.7
V (385.6) 0.124 0.9 34
Mo (313.3) 0.121 1.6 3.7
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