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Electron cyclotron resonance discharges are used in modern physics to create sources of multiply charged ions, hydrogen ions for proton accelerators, spacecraft engines, and plasma-chemical installations for processing materials [1]. The work is a continuation of [2], which considers the characteristics of a discharge in a magnetic trap placed in a cylindrical resonator. The axial magnetic field in a magnetic trap increases in the axial direction and decreases in the radial direction. The resonator is excited by a rectangular waveguide (mode H10) through a narrow slot in the side wall. The wide wall of the waveguide is parallel to the 0Z axis. The cyclotron frequency С0 at the discharge center can be less, equal, or greater than the field frequency . The plasma is excited in a cylindrical quartz bulb, which occupies most of the resonator. The change in the structure of the electromagnetic field with a change in the electron density ne in plasma is studied. A ratio of the electron collision frequency  to the field frequency  is /=0.1. The spatial distribution of the electromagnetic field and the discharge impedance were calculated using the Comsol Multiphysics® package.
An analysis of the spatial distribution for =С0 showed the following most typical field structures:
1. At very low densities, the perturbation of the resonator field by the plasma is small. The spatial distribution corresponds to the field of the mode for which the field frequency is closest to the resonant one. In this region, the absorption of the plasma-exciting wave in the resonator is proportional to the electron density.
2. With a further increase in ne, the field in the plasma can be represented as traveling waves propagating from the resonator excitation region by the waveguide to the resonance region, where ~С, in which the main absorption occurs.
3. In those cases when the plasma density at the bulb boundary is high enough for the excited waves to begin to be reflected from the plasma boundary, an electromagnetic wave is formed that propagates along the side boundary of the bulb in the azimuthal direction. The penetration of the field into the resonant region decreases.
4. A further increase in the electron density leads to a decrease in the absorption of the wave propagating in the azimuthal direction and the formation of an azimuthal periodic structure.
The paper proposes analytical approximations for the electromagnetic field in the cases under consideration.
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