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Low density plasm.as are strongly influenced by external fields. This is also 
the case with the cylindrical magnetron diode at low pressure, in which the axial 
magnetic field set above a critical value, increases enormously the electron paths . 
and probability for ionization. According to the equivalent pressure conception, 
the system. consisting of crossed electric and magnetic fields can be replaced with 
a system. without the magnetic field, where instead of the existing pressure p the 
equivalent pressure is used Peq-'P (l+(roe/ve)2) 112, where roe is the cyclotron fre­
quency and Ve collision frequency. For exam.pie, at the magnetic field of the order 
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of 100 Gs and pressure 10-S-10-4 torr, ro0�v0, we obtain peq pro�/v0, which 
means that the equivalent pressure has also been increased for several orders of 
magnitude. 

In our experiments it was shown that the application of the external mag­
netic field on the gas diode leads to appearance of an intense gas discharge, although 
the pressure is low. In the experiments we used the cylindrical magnetron diode, 
filled with argon (p= lO-S-10-4 torr), through which a condenser bank (5 µF, 
800 V) was discharged. The maximum discharge currents were about 50 A. The
optical spectrum was registered through the 3 mm anode slit, defined in such a 
way that a cathode could be seen partially through it. The spectra were registered 
with a STE-1 spectrograph in two wave length regions : 4th order spectra 
2375-3500 A, d=4.1 A/mm; 3rd order spectra 3165-4660 A, d=6.4 A/mm. 

The experimental arrangement is shown in Fig. 1. Spectra were analysed at 
the following working conditions : 

(a) 
(b) 

p =  5 ,  10-4 torr, B =  600 Gs, Ua = 800 V; 
p = 5 · 10-s torr, B = 600 Gs, Ua = 800 V. 

In the first case, 70 spectral lines in the wave range of 3920-4660 A were 
identified. The spectrum contained intense lines of ionized argon (All) and impurity 
lines : Oxygen (OIi) and tungsten (WI) . The oxygen is residual gas, while the tung­
sten was evaporated from the cathode. The spectrum contains 33 lines of All and 
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Fig. 1. The experimental arrangement. 
15 lines of 011. The atomic lines of argon were not registered, although there is a 
great number of intense lines in this region. The time appearance of the spectral 
lines with respect to the anode voltage pulse was about 10 µs. The spectrum regi­
stered under the conditions (b) has fewer lines in the same wave length region. 

The part of the spectrum of the pulsed discharge with the reference iron spec­
trum for conditions (a) is presented in Fig. 2. The reproduced shapes and intensities 
of the spectral lines of that part of the spectrum are given in Fig. 3. 

As it can be seen, the optical spectrum of the gas magnetron discharge con­
tains only argon and oxygen ion lines. This points out that excited ions are pro­
duced in direct collisions between electrons and atoms in the ground state. Thus 
the electron energy distribution possesses a group of unequilibrium fast electrons 
with an energy of about 36 eV. 
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Fig. 2 .  Opt ical, spectrum of the pulsed discharge (U = BOOV, 
B= 600 Gs, p= 5 . 1Q-4 torr). 

Fig. 3. The reproduced optical spectrwn obtained under the above conditions. 
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Light scattered by free electrons from a plasm� can be used as a diagnostic
technique. Because of very small Thomson scattering cross section only the de-




