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Demodulation Directivities of the Gas Discharge-type Osaka Tube.
under the Rotation of the Magnetic Field
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The microwave demoduration directivities of the gas discharge
Osaka Tube under the rotation of the magnetic field is examined in
the present paper. When the collector current I, is electron current
and the magnetic field H is equal to H,, corresponding to the cyclotron
frequency f .., the signal power remains independent of the gas pressure.

When I, is ion current, the demodulation output power is either
independent of the magnetic field rotation or increasing in the direction
operating as t];e normal Osaka Tube. In this case, the pressures are
above approximately 0.6 Torr (Ar, Ne), and the discharge current I4

is below about a few milliamperes.
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Schematic diagram of experimental
apparatus ( —> Rotational direction
of applied magnetic field).

Fig. 1.
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Fig. 2. Demodulation output power under the
rotation of magnetic field.
(a) Gas; Ar, P=10"* Torr, f=9.55GHz,
V4=5.0V, H=34000e, Ip=1.73A
(b) Gas; Ar, P=6.0 Torr, f=9.55GHz,
V4=0.7V, H=34500e, Ir=1.81A
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Fig. 3. Anode current I40 when the mag-
netic field is not applied versus the
magnetic field H, the demodulation
have not been detectable (f=1000-
MHz).
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Fig. 4. Demodulation output power under the
rotation of magnetic field.
(a) Gas; Ne, P=10Torr, f=1000MHz,
Va=25V, H=38570e (H,.), Ir=13A
(b) Gas; Ne, P=10Torr, f=1000MHz,
V4=25V, H=7150e (2H,,),Ip=1.3A
(e) Gas; Ne, P=10Torr, f=1000MHz,
Va4=25V, H=10700e (8H,.), Ir=1.3A
(d) Gas; Ne, P=10Torr, f=2800MHz,
V4=35V, H=7400e, Ir=1.86A
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Fig. 5 (a) Equipotential
Fig. 5 (b) Electron-orbit and ion-orbit at
@ 6=90°, @ 0=270°
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