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Currently, the multipactor is regarded as an extremely undesirable phenomenon, which prevents generation and transmission of high-power electromagnetic radiation in microwave generators. Therefore, studying the conditions of multipactor initiation and suppression seems to be rather important, specifically, for the development of output windows used in high-power microwave generators [1], accelerating dielectric structures of electron-positron accelerators [2] and active compressors of microwave pulses [3].

This work presents the results of an experimental study of multipactor discharge that occurs in inhomogeneous microwave fields on a surface of dielectric windows in vacuum. The experiments were performed at high magnitudes of the electric field (E ≥ 30 kV/cm), which corresponded to a microwave power flux density of 2–3 MW/cm2. Thresholds of initiation and maintenance of discharge for different materials (quartz, CVD diamond, LiF, Teflon) and surface roughness are determined.

The value and direction of the ponderomotive force on the dielectric surface was shown experimentally to influence significantly the breakdown threshold which occurs in inhomogeneous microwave fields near the dielectric surface. As a result multipactor can arise in inhomogeneous electromagnetic fields in the absence of an external static field that returns emitted electrons to the dielectric surface [5,6].

The external DC field repulsing the electrons from the dielectric surface increased the threshold significantly, whereas the field attracting the electrons decreased it in the experiment. Thus, the experiments showed that one can control the multipactor discharge on a dielectric effectively by suppressing or initiating it by means of modification configuration of electromagnetic field or changes value and direction of the electrostatic field near dielectric surface [7].

It is shown that in resonance system is possible to maintain a stationary multipactor without it transformation in stage of microwave breakdown of desorbed gases. Experiments showed that, long conditioning of dielectric surface by multipactor discharge leads to deposition of thin carbonaceous film and increasing of breakdown threshold [4]. This effect can be use, for example, for deposition thin films on surface of dielectric materials.

References

[1]. Kishek R. A., Lau Y. Y.// Phis. Rev. Lett. 1998. V. 80. P.193.
[2]. Power J. G., Gay W, Gold S. H., et al.// Phys. Rev. Lett. 2004, V. 92, P.164801-1
[3]. А.L.Vikharev, A.M. Gorbachev, O.A. Ivanov, et al., //Phys. Rev. ST Accel&Beams, 12, 062003, (2009)
[4]. O.A. Ivanov, M.A. Lobaev, V.A. Isaev, А.L. Vikharev.// Plasma Phys. Rep., 2010, v. 36, № 3.
[5]. Lobaev M.A., Ivanov O.A., Isaev V.A. Vikharev A.L. //Proceedings of the 7th International Workshop "Strong microwaves: sources and applications." Ed. A.G. Litvak, Nizhny Novgorod, 640-644, (2009)
[6]. M.A. Lobaev, O.A. Ivanov, V.A. Isaev, А.L. Vikharev,// Tech. Phys. Lett., 2009, v. 35, №. 12, pp. 1074 – 1077

[7]. O.A. Ivanov, M.A. Lobaev, V.A. Isaev, А.L. Vikharev.// Phys. Rev. ST Accel&Beams (in press)
1

