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Fig. 1. SEE model between ceramic window and cop-

per wall.
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Fig. 2. (color online) Susceptive curve of two-sided
multipactor between TiN coated window and copper

wall.
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Fig. 3. (color online) (a) Ne changes with time (b)
E4. changes with time (fD = 3 GHz-cm).
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Fig. 4. (color online) The susceptive cure between cop-
per wall and TiN coated window (in this susceptive
area, two-sided multipactor can develop to one-sided

multipactor).
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Fig. 6. (color online) Under distinct initial electrostatic field E4co: (a) Ne changes with time and (b) Eqc
changes with time (fD =3 GHz-cm, E, = 1.0 MV/m, E4.0 < 0.1167 MV /m).
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Fig. 7. (color online) Under distinct initial electrostatic field Fg4cp: (a) Ne changes with time, (b) Eqc
changes with time (fD =3 GHz-cm, E, = 1.0 MV/m, E4c0 > 0.1167 MV /m).
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Table 1. E. = 1.0 MV/m, the comparison between
the theoretical threshold of Eg4co/FEys and the simu-
lated threshold of Eqco/Ext.
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Abstract

Multipactor discharge always causes disastrous damage to a vacuum window in high power microwave system, which
actually becomes a limiting factor for the output power of vacuum device. To explore the multipactor phenomenon of
complicated pill-box window, the mulitpactor in normal field between the metal boundary and the window disk is
studied. Through Monte Carlo (MC) simulations, the susceptive curve is fitted and analyzed. The secondary electrons’
avalanche behavior under the normal RF field is discussed. It is noticed that the one-sided multipactor is excited
within a very limited Vi¢-fD region when two-sided multipactor is excited initially. The development condition from
two-sided multipactor to the one-sided multipactor is proposed. Through analyzing and MC simulation, the condition
is achieved. When the normal RF electric field can satisfy the phase focus conditions of one-sided multipactor, the
two-sided multipactor will develop into one-sided multpactor and then reach a saturation value. Meanwhile, the initial
effect of electrostatic field on one-sided multipactor is also discussed. On condition that two-sided multipactor can be
excited, the number of secondary electrons can increase up to a saturation value when Fq4c is lower than the minimal
saturate value of Fq.. When Fqco is lager than the minimal saturate value of E4c and in the Fgc/E.s threshold of
one-sided resonant multipactor, the number of secondary electrons can also increase to a saturate value. However, When
Eqco is lager than the minimal saturate value of Eqc but beyond the Eq4c/Ey¢ threshold of one-sided resonant multipactor,

secondary electrons will be suppressed.

Keywords: pill-box window, two-sided multipactor, one-sided multipactor
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