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Abstract

= Using plasma discharges to control partial propagation enad an

Electromagnetic Band Gap (EBG) structure presents irttegesdvantages:
plasma discharge parameters (i.e. electronic density alfisien frequency) are
easily tunable to match the need in terms of microwave praf@ay In this

paper, our aim is to investigate the use of localized plasiszhdrges within a
metallic EBG structure. We showed that plasma discharges meaused to
compensate defects within an EBG, and thus, to design atmbike directional
filter based on metallic EBG.

Objectives

= comprehension of plasmas/microwave interactions withieBG
= evaluate possibilities of EBG anisotropy control by plasrdascharge
= determination of the limit conditions for plasmas funcadty in EBG based device
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Theoretical aspect : iso-frequency curve | Ansoft-HFSS simulation : E field distribution

(a) : iso-frequency curve of the incident medium
(isotropic) at left side a schematized iso-frequency
curve for studied EBG

(b) : corresponding incident interface (Interface 1) is
shown

= iso-frequency shows that EBG mode will only b perfect EBG
excited if the incident wave vector respect the configuration
continuity at the interface
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= Note : without EBG, the

antenna maximal transmission a
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= reconfigurability idea : Normalized experimental radiation diagram transmitted wave at 45
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= Feasibility of EBG controlled by plasmas & 8 o5 s requency [GHz]
proven. L - transmitted wave at’0
R . o .30 == - 10
= Effective directional filtering device in the range ¢f perfect W

18 GHz switchable and controllable by plasmas.

= DC plasma power consumption is however high up
to 25 W for a power density of ~ 13 Wcn
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