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Introduction >
An effective method for modifying the surfaces of materials of various physical nature is plasma 0000000000000
processing of radio-frequency (RF) discharges at low pressure (13.3-133 Pa) [1], one of the varieties of /l\R
which is an induction discharge. e e
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System of equations as a self-consistent eigenvalue problem
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The operating parameters of the ICRF plasma torch can be obtained using mathematical modeling NDUCTOR

methods. For this, a 1D mathemati ' ' ' , ich i .
ethods. For this, a athematical model of the ICRF discharge is considered, which includes the fig. 1. The 1D model of infinite plasma torch

transformed Maxwell equations, the stationary form of the electron balance equation, and the energy
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Here E is the modulus of the electric field, H is the modulus of the magnetic field, o is the conductivity,
D, is the ambipolar diffusion coefficient, n, is the concentration of electrons, v i is the ionization
frequency, kg is Boltzmann's constant. fig. 2. An iterative method diagram

We note that n,=const is the solution for 1000 _1.0000-
the electron diffusion equation. However ¥ X ol
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fig. 3. Dependences of the magnetic field strength (a)(d), electric field strength (b)(e), electron concentration (c)(f)
along the plasma torch with radius R. (a), (b), (c): p=1000 Pa, f=1.76 MHz. (d), (e), (f): p=133 Pa, f=1.76 MHz.

0, and is attained on the eigenfunction
corresponding to the least eigenvalue.
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Go back to the primary equation on n, we obtain that
frequency. (a):

1000 Pa, (b):

133 Pa
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the problem has the nonnegative nontrivial solution if
and only if the condition Ay=1.
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