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Radiation of Electromagnetic Wave by the Cold-Cathode
DC Gaseous Discharge Osaka Tube

Sawami Mrvawakr* Hiroyuki Uepa,* and Masanobu MORITA **

(Received September 19, 1968)

Some experimental results on the cold-cathode

DC gaseous

discharge Osaka tube working as an oscillator are described. To make
this tube work as a high power oscillator, it is necessary to produce a

plasma in a gas at low pressure (e.g., in air at about 107* to 10~

by means of DC discharge.
consist of the negative glow.

2 Torr)

The plasma thus produced is found to
It is also found that the oscillation

power output is extremely influenced by a resonant circuit length.

List of Symbols
H -Magnetic field strength
V 4-Supply voltage
I, -Discharge current
Rs-Stabilized resistance
I. ~Resonant circuit length

P -Gas pressure
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Fig. 1 Experimental arrangement and an
electrode structure of the rectangular
type.
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Table 1 Electrode dimensions (mm)
rq : Anode radius
HO: Rectangular type
CO: Cylindrical type

Tube | I, | Iy | I |lg| Is| Lo | s | 1y ]| 1a

HO-1 |5.53{2.02{ 10.15|0.45|1.05/4.01| 4.00/1.95 —

HO-2 |4.15/2.05| 7.99 0.39(1.00|3.02|3.10{ 0.80| —

CO-1 |4.03) — | — |0.15/1.00|3.00| 3.02| 0.90 4.05
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Fig. 2 Dependence of the magnetic field
starting discharge on the supply
voltage, with the parameter P.
(Tube HO-2)
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(a) Ar-9.0x<10"*Torr, thickness of a Mo
plate=0.07mm.

b

(b) Ar-1x10-* Torr, thickness of a Mo

[RHEFHich Iz > TR 42

& 3B Ry 171

(e) Air-9.0 <10~* Torr, thickness of a Mo
plate=0.25mm.

Fig. 3 Mo deposited state on the glass by
sputtering in DC discharge.
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Fig. 4 Oscillation characteristics as functions
%107 Torr, V4=2.0KV, L=52cm)
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of the magnetic field. (Tube HO-1; P=1.1
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Fig. 5 Oscillation characteristics as functions of the magnetic field. (Tube HO-2; P=9.0
x 1072 Torr, V4=2.0KV, L=>52cm)
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Fig. 6 Oscillation characteristics as functions of the supply voltage. (Tube HO-2;
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Fig. 7 Oscillation characteristics as functions
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