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Anomauia. Conductive and inductive modes of excitation of a linear antenna by a filamentary
electron beam are considered. Attention is paid to the change of monopole moments of the beam and the
antenna. (Ha s13. MEKCMY).

Knwuosi cnoea: Mownonononi momenmu eneKmpoHHO20 NY4YKA mMa JIHIUHOI aHmMeHU,
CNEeKmMpAabHa CKAA008a cmpymy, inmezpanvhe pieuanuns I arena
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A linear antenna represents a rectilinear segment of an ideal conductor, and a
filamentary electron beam is a straight-line length of a free charge located in vacuum.
At longitudinal orientation of the linear antenna, the filamentary electron beam
moves uniformly in the longitudinal direction.

Until the beam comes in contact with the antenna, an inductive or dipole
excitation mode takes place, which is formed by the free charges of the beam through
the induction of current on the antenna surface.

When the beam collides with the antenna, the free charges of the beam turn
into free surface charges of the antenna. The monopole moment or the total charge of
the antenna varies from zero to the total charge of the beam. At that, the conductive
or monopole of excitation mode is realized.

At the far end of the antenna away from the electron beam, the antenna current
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is zero, this being the classical boundary condition for a linear uncoupled antenna. At
the near end of antenna, the antenna current is equal to the filamentary electron beam
current.

Regarding the antenna current, use is made of the integral Gallen equation,
which can be solved by the asymptotic method.

Until the beam collision with the antenna, the current at both ends of the antenna
is zero. Negative and positive charges are accumulated at the far and near ends of the
antenna, respectively.

At collision of the beam with the near end of the antenna, the positive charge at
the near end reduces to zero, where as the current increases from zero up to the beam
current value. The electron beam scattering at the end of the antenna gives rise to a
time-varying surface charge density at its end, which is equal to the electron beam
current density. At the vacuum - ideal conductor boundary, close to the near end of
the antenna, the free charge density of the beam has a discontinuity that creates a
generalized derivative in the longitudinal direction. As a result there occurs the free
charge flow from vacuum into the medium of the ideal conductor along the antenna
axis. This flow is due to the charge concentration and is described by the gradient of
the free charge density. The density gradient forms the potential component of the
longitudinally oriented electric field strength, which is inversely proportional to the
first degree of the distance. This component is obtained in analytical form as a
divergent ball wave. In the mode of conductive excitation, the potential electric field
at far distances is simultaneously generated by decreasing and increasing the
monopole moments of the beam and antenna, respectively, in the form of volume and
surface free charges.

During electron beam scattering at the vacuum-ideal conductor boundary at far
distances, there appears the potential component of the electric field strength, directed
along the normal to the ideal conductor surface.

The source of the long-range potential electric field strength is the potential
energy of the electron beam, or its internal energy, which is released by the beam as

the charge density decreases or the distance between charges increases.
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It appear possible to use the potential electric field strength for acceleration not

only in the near and intermediate zones, but in the far zone too.
Due to the high penetrating ability of the longitudinal electromagnetic wave
there are prerequisites for the development of promising means of underwater and

underground communications.
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