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Abstract

Investigations on the relative role of Penning ionization as a mechanism for the ionization

of vaporized Al in Ar discharge were carried out.

Ar metastable atom densities were

measured by optical absorption method in the Ar gas pressure range of 0.02~0.3Torr.

Plasma parameters such as electron energy distribution functions and electron densities in Al-

Ar mixture discharges were measured by means of an electrostatic probe technique. The

results show that Penning ionization is an important mechanism for the ionization in Al-Ar

mixture discharge at Ar gas pressure of 0.14Torr when the ratio of Al atom density to Ar atom

density is 1.8 X 1075
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Fig. 1 Experimental Setup.
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Fig. 2 Schematic diagram of the system for optical
absorption spectroscopy with spatial resolution
of 0.8mm.
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Fig. 3 Circuits of two differentiation stages for EEDF
measurement.
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Fig. 4 Spatial distributions of absorption rates as a
function of the distance from cathode for diffe-
rent gas pressure. Ar metastable atom (°P;)
densities derived from absorption rates are also
shown. Discharge current is fixed at 10mA.
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Fig. 5 Changes in discharge current and emission in-
tensity of Ar 811.5nm line when Al were intro-
duced into Ar discharges with gas pressure of
(a) 0.02Torr and of (b) 0.14Torr.  Probe
measurements were performed at times #, and
fo.
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Fig. 6 Pictures of probe current (I,) and its second dif-
ferentiation (d2,/dV?) at time t, and ¢ in Fig. 5
(b).
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Fig. 7 Electron energy distribution functions in Ar dis-
charges and in Al-Ar mixture discharges derived
from the second differentiation signals at the
time #, and £, in Fig. 5(a) (b). Ar gas pressure
Py and the mixture ratio of Al atom density to Ar
atom density Nu/Nar are (a) Par = 0.02Torr, Na
/NAr =4.2 X 10_5, (b) PAr = O.]4TOFI’, NA[/NAr =
1.8 X 107%, respectively. Values of mean elec-
tron energy E and electron density N. are also
shown. Dotted line in (b) shows Druyvesteyn
distribution with mean electron energy of 1.52eV.
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