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Manufacture and Research of the Linear source Metal
Atom Evaporation Device
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Abstract This paper reported a set of metal atom evaporation device of linear source. The device is composed of the following
parts: stainless steel vacuum evaporation cavity, vacuum attaining system, electron gun, crucible, uniform magnetic field, push-
and-pull inner worktable, water cooling system, power supply, measure instrument and control circuit. The device has achieved its
. . . . - . -3p. M _
primary design targets by several test runs after installing and debugging. The vacuum degree is above 3 x 10” * Pa. The superficial

melt area reaches to 22 mm x 4 mm to gadolinium metallic material. Many experiments such as the evaporation by the electron
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un, ions extraction can be carried out with this device.

Key words isotope separation technique; atomic vapor laser isotope separation ( AVLIS): electron gun:; metal vapor; uniform

magnetic field; vacuum system
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Fig. 1 Appearance of the linear- source metal atom

evaporation device
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Fig. 2 Main chamber structure diagram

1: still flange plate of the end face; 2: «ill flange chassis of the end
face; 3.4,6,9,12: flange plate; 5: chamber body: 7: movable flange
chassis of the end face; 8 movable flange plate of the end face; 10:

carrier; 11: slide guide board; 13: challipers
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Fig. 3 Structural parameters of electron gun
l: tungstic filament; 2: assemble beam pole; 3: anode plate; o : width
of cathode: d»: bore diameter of assemble beam pole; o5 bore diameter
of anode; [: thickness of assemble beam pole; [,: distance between
assemble beam pole and anode; [5: anode thickness;

[4: cathode depth
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Fig. 4 Schematic diagram of anode plate
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Fig. 5 Schematic diagram of assemble beam pole
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Fig. 6 Sketch map of electrical control system
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Fig. 7 Schematic diagram of magnetic field
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Fig. 8 Schematic diagram of electromagnetic pole design
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Table 1 The vacuum pump chosen

Unit Rotated vacuum pump( 2X- 8) 0il diffusion pump( K-200)
Vacuunr pumping velocity m’/ s 0. 008 1. 500
Highest attained vacuum Pa 6.67x 1072 6.67x107°
Diameter of pump tube mm 19 300
Rate of cooling water flow litre/ h no 300
2 WSt AR 2 1E
Table 2 Magnetic field strength distribution across the magnetic poles
7 o 2/ T/ x 10" *
¢= (F ¢ = 45 ¢= 90° ¢= 135 ¢ = 180°
10 85.4 84.6 84.6 84.6 84.5
20 85.0 84.6 84.5 84.5 84.5
30 8.6 84.6 84.5 84.5 84.5
40 84.5 84.5 84.6 84.5 84.5
50 84.5 84.5 84.5 84.5 84.5
60 84.5 84.5 84.5 84.5 84.5
%3 RUIFILMIE QOB &
Table 3 The measurement of magnetic strength near the peephole of magnetic pole
Angular of /T [ x 1077
measurement { ¢/ deg) R = 0 mm R = 10 mm R = 20 mm R = 30 mm R = 40 mm
0 68.0 85.2 84.8 84.5 84.5
90 68.0 85.4 85.0 84.5 84.5
180 68.3 85.4 84.9 84.5 84.5
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Fig. 9 Relationship of pressure time
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