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Elongation of the wavelength in a focused beam of spot-focusing lens antenna

ZHANG Yun-peng1 , ZHANG Yi’, LI En!, ZHENG Hu', WANG Juan'
(1.School of Electronic Engineering, UESTC, Chengdu Sichuan 611731, China; 2.Quality Department, Southwest China Research Institute
of Electronic Equipment, Chengdu Sichuan 610036, China)

Abstiract: A slotted line system is constructed with simple devices. The wavelengths A ¢ of different
positions at the axis of spot-focusing lens antenna are measured based on the method of standing wave. By
comparing with wavelength 4, of free space, the relation that Ar changes with the axial length is found, and
qualitatively analyzed. Through the actual measurement on two kinds of spot-focusing lens antennas, it can
be confirmed that the wavelength g near the focal spot has a elongation of 0 to 5 percent in comparison to
Ao in free space, and this elongation will reduce with the increase of the distance to the focus. Finally,
precision and error analysis of the test system is given.
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Fig.2 A ray passing through the focus F at an angle 6
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Table2 Wave nodal position and relationship between Ar and axial length

(a) wave nodal position and relationship between Ay and axial length in 9 GHz

szvei L L, Ly Ly Ls Lg L, Ly Ly Lo Ly
nodal
position 208.5 2255 242.5 259.5 2765 2935 3105 3275 3445 3610 3775

wave

nodalspacing 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 16.5 16.5
ArlAo 1.02  1.02 1.02 1.02 1.02 1.02 1.02 1.02 0.99 0.99
(b) wave nodal position and relationship between Ar and axial length in 10 GHz
Wzvei L L, Ly Ly Ls Le L, Ly Ly Ly Ly Ly
noda
bosition 2110 2260 2415 2565 2715 2870 3020 3175 3325 3480 363.0 378.0

wave 150 155 150 150 155 150 155 150 155 150 15.0
nodalspacing

Aelho 1.00 1.03 1.00 1.00 1.03 1.00 1.03 1.00 1.03 1.00 1.00
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(a) shape of standing wave in 9 GHz
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Fig.6 Shape of standing wave in different frequencies
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