N

N

Microwave plasma source in overmoded cavity:
space-time plasma steering source
V Magzieres, R Pascaud, Olivier Pascal, Laurent Liard, Simon Dap, L Stafford,

Richard Clergereaux

» To cite this version:

V Mazieres, R Pascaud, Olivier Pascal, Laurent Liard, Simon Dap, et al.. Microwave plasma source
in overmoded cavity: space-time plasma steering source. Plathinium 2021, Sep 2021, virtual, France.
pp-25. hal-03374838v1

HAL Id: hal-03374838
https://hal.science/hal-03374838v1

Submitted on 12 Oct 2021 (v1), last revised 18 Oct 2021 (v2)

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-03374838v1
https://hal.archives-ouvertes.fr

Microwave plasma source in multimode cavity: the wave plasma brush
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The aim of this communication is first to present the concept of the innovative plasma source we introduced recently, namely
the “wave plasma brush”. It has been introduced to address the challenge of controlling plasmas in large cavities (multimode)
that has been identified in the literature [1,2]. Contrary to conventional microwave plasma technologies, the idea of this
innovative source is not to ignite a plasma occupying the entire volume of a plasma vessel, but rather to ignite a localized
plasma whose location in the plasma vessel can be dynamically controlled. This dynamic control of the plasma location is
made possible by changing the temporal waveform of the transmitted signal to a multimode cavity. It is then the behavior of
the waves inside the cavity that control the plasma location, hence the name of wave plasma brush. The concept of this source
is illustrated on Figure 1. We first experimentally demonstrated this microwave plasma source using time reversal [3] and
later using a more elaborated technique [4]. In those papers, we successfully managed to control in a pulsed regime the
plasma location on several ignitors in a multimode cavity. In the present communication, we will focus on the unusual
characteristics that this microwave source possesses: the plasma dimensions and location are entirely uncorrelated from the
cavity design, the low rise time (in the order of the nanosecond) and the very low duty cycle (in the order of 0.05%). This
work is a continuation of our paper [5], in which we proposed a first spatio-temporal description of these original plasmas.
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Figure 1: Principle of the “wave plasma brush”.
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