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Abstract

The effects of femtosecond filaments on microwave transmission are studied by experiments and
numerical simulations, including the influences of incident angle of the microwave and separation
distance of filaments on microwave reflection coefficient. The results indicate that when the plane
of the incident microwave is perpendicular to the propagation direction of the filaments, the ref-
lection coefficient increases with the increase of the incident angle of S-polarized microwave.
When the plane of the P-polarized incident microwave is parallel to the filaments, the reflection
coefficient decreases as the incident angle increases. Besides, the reflection will be enhanced by
reducing the separation distance between the filaments.
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Figure 1. Geometry used to study the interaction of the
incident microwave with the femtosecond filaments
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Figure 2. Geometry of the polarization direction of microwave in numerical calculation:
(@) ¢ = 0°, Polarization S, (b) ¢ = 0°, Polarization P and (c) ¢ = 90°, Polarization S, and
(d) ¢ =90°, Polarization P
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Figure 3. Influence of the incident angle of microwave on the reflection coefficient under the conditions of (a)

@ =0°, polarization S and (b) ¢ = 90°, polarization P, respectively
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Figure 4. Influence of the spacing of the filaments on the reflection coefficient for (a) ¢ = 0°, polarization S
and (b) ¢ = 90°, polarization P incident microwave respectively
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Figure 5. Experimental setup
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Figure 6. Influence of the incident angle of microwave on the sum of reflection and absorption coefficients under
the conditions of (a) ¢ = 0°, polarization S and (b) ¢ = 90°, polarization P, respectively
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Figure 7. Influence of the spacing of the filaments on the sum of reflection and absorption coefficients for (a) ¢ =
0°, polarization S and (b) ¢ = 90°, polarization P microwave, respectively
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