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Basic Concept on GRIMM Glow Discharge Emission Phenomena
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Fig. 1. Maintenance potentials of the three main

types of self-sustained discharges.
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Schematic cross section of emission sources
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Fig. 2. Schematic diagram of the conventional GrRiMm-type glow discharge source
(a) and the floating restrictor glow discharge source (b)®.

A Argon in Glass chamber
Vacuum I Anode (50cm dia,) To pump ——o

%

Specimen

F 7777

(it

(o]

Y

——-—

( 5
§m....’.

Discharge o
suppressing | ~Quartz s
gap (0.01cm) window | 5
Anode  RF. coil
Quartz tube with
window
. Watercooled cathode
J Filament R?églctor) block (Brass)
er
Hollow silica Vacuum PP
disc.
B e

To pump

Coaxial antenna
Quartz windowf—— B

e

D
" Sub—electrode = @
N %
Pump IJ o Gas input )
Anode -lé- _I_ i
Pump 1 Insulator = T Anode block
C
Cgi?,gz Cooling (Coppen) Watercooled cathode
“|Sample  water A Block (Brass)
J__ Fig. 4. (Top) Schematic diagram of RF-boosted

glow discharge source. (Bottom) Schematic diagram

AiRel 7, B Ref I of microwave-boosted glow discharge source®.

Fig. 3. Schematic diagram of the glow-discharge
emission source with secondary electrode.
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Fig. 7. Voltage-current characteristics for nickel
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Table I. Observed sputtering ratios calculated from the proportionality factor and the
normalized intensity for some pairs of elements and published ratios in earlier works.

Selected pairs of emission lines Ratio of Sputtering yield ratio
Element (Proportionality facto alized i
oportionality factor) normalized intens This study Reported
Ag/Cu Ag 1338.2/Cu I 324.7 nm (L 0) 1.3-1.4 1.3-1.4 14, 1.3
_ (4.0—6.0 W) 1.3
Cu/Ni Cu I 327.4/Ni I 341.5 nm (1.0) 1.8-2.0 1.8—2.0 1.3, 1.8
Cu I 327.4/Ni I 352.5 nm (0. 74) L4—L5 ° 1.9-2.0 1.7, 1.7
) (10—14 W)
Co/Ni Co I 345.5/Ni I 361.9 nm (1.6) 1.3-1.4 0.81—0, 88 0.9
Co I 350.2/Ni I 361.9 nm (0. 95) 0.8—0.9 0.8—1.0
) (10—15 W)
Ni/Fe Ni I 341,5/Fe [ 344.1 nm (1. 9) 3.2—3.6 1L.7-19 1.0, 1.2
Ni I 352.5/Fe I 344.1 nm (2. 6) 4,1—4.5 1L6—1.7 1.5
(10—15 W)
Co/Fe Co I 345.5/Fe I 344.1 nm (1. 6) 2.0—2.1 1.3 L1
. . (10—15 W)
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